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PREFACE. 


The  manner  in  which  the  members  of  the  medical  profession  have  received 
the  previous  volumes  of  the  Annual  and  Analytical  Cyclopedia  of  Practical 
Medicine  has  been  so  encouraging  that  it  is  with  renewed  pleasure  that  the  editor 
places  the  fourth  issue  before  his  readers.  The  marked  success  implied  has  not 
only  been  due  to  the  novel  plan  of  the  work, — a  general  article  upon  each  disease, 
sustained  by  the  salient  points  of  the  literature  of  the  last  ten  years, — but  also 
to  the  excellence  of  the  general  articles  (presented  in  large  type)  written  by  the 
members  of  the  associate  staff.  To  all  of  these  gentlemen  the  editor  wishes,  there- 
fore, to  renew  his  expressions  of  gratitude. 

This  volume  contains  an  elaborate  paper  on  "Malarial  Fevers,"  by  Professor 
James  C.  "Wilson  and  Dr.  Thomas  G.  Ashton,  which  will  also,  it  is  hoped,  receive 
the  great  appreciation  to  which  it  is  entitled.  The  article  on  "Locomotor  Ataxia," 
by  Dr.  W.  B.  Pritchard,  of  New  York;  that  on  "Diseases  of  the  Liver,"  by  Pro- 
fessor Alexander  McPhedran,  of  Toronto;  that  on  "Meningitis,"  by  Dr.  Charles 
M.  Hay,  of  Philadelphia,  are  also  entitled  to  special  notice  as  models  of  their  kind. 
The  editor  must  express  his  regret  that  through  unavoidable  circumstances  he  was 
obliged  to  write  the  article  on  "Leprosy"  himself,  and  at  the  last  moment.  Still, 
the  fact  that  he  has  had  the  opportunity  of  seeing  quite  a  number  of  cases  during 
his  travels  and  the  important  role  played  by  the  upper  respiratory  tract  in  the 
etiology  of  the  disease  lead  him  to  hope  that  he  may  have  treated  the  subject 
with  a  certain  degree  of  competence. 

In  the  preface  of  the  third  volume  special  attention  was  drawn  to  an  article 
by  Dr.  Blackader,  of  Montreal,  on  the  "Diarrhceal  Diseases  of  Infants."  In  this 
volume  will  be  found  a  complemental  paper  of  very  great  value  by  Drs.  L.  Emmett 
Holt  and  L.  E.  La  Fetra,  of  New  York,  entitled  "Nursing  and  Artificial  Feeding." 
The  mortality  among  infants  during  the  summer  months  would  be  greatly  re- 
duced if  the  teachings  of  these  papers  were  carefully  studied  and  carried  out. 

The  Editor. 
2043  WAlnut  Street. 
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IPECAC. — Ipecac  is  the  root  of  the 
Cephaelis  ipecacuanha  of  A.  Bichard:  a 
small  shrub  indigenous  to  Brazil,  and  be- 
longing to  the  RuhiacecE.  It  is  also  cul- 
tivated in  India.  Ipecacuanha  contains 
an  alkaloid  called  emetine,  a  glucoside 
called  ipecacuanhic  acid  which  resembles 
quinic  and  caffe-tannic  acids,  gum,  resin, 
staTch,  a  volatile  oil,  lignin,  and  sugar. 
The  powdered  root  has  a  slight,  but  char- 
acteristic, nauseous  taste.  The  alkaloid, 
emetine,  usually  described  as  white  in 
color,  is  more  usually,  as  noted  by  Merck, 
a  light  brownish,  crystalline  powder,  of 
a  bitter  taste,  and  darkening  upon  ex- 
posure. It  is  soluble  in  alcohol  and 
chloroform,  slightly  soluble  in  ether, 
and  very  slightly  soluble  in  water.  It  is 
present  in  the  root  in  a  proportion  of 
somewhat  less  than  1  per  cent.  The 
presence  of  two  main  alkaloids  has  been 
indicated  in  ipecacuanha:  Cephseline 
and  emetine. 

Cephseline  (CuH^NO,)  is  a  crystalline, 
monaeid  base,  forming  crystalline  salts. 
Emetine  (CltH™NO:)  is  a  non-crystalline, 
monaeid  base;  it,  however,  forms  very 
well  defined  crystalline  salts.  Both 
alkaloids  in  the  free  state  are  colorless, 
but  are  decomposed  by  light  and  turn 
yellow;  their  salts,  on  the  other  hand, 
are  perfectly  stable  and  afford  a  means 
of  administering  these  substances  un- 
altered. 

The  so-called  ipecacuanhic  acid  is,  in 
all  probability,  a  mixture  of  a  glucoside 


resembling  saponin  and  a  substance  giv- 
ing a  dark-green  color-reaction  with 
FeCl3.  Paul  and  Cownley  (Pharm. 
Jour,  and  Trans.,  London,  vol.  liii,  p.  61 ; 
vol.  liv,  pp.  Ill,  373,  690;  and  Amer. 
Jour,  of  Pharm.,  vol.  lxxiii,  1901). 

There  are  two  genuine  varieties,  pos- 
sessing three  alkaloids:  emetine,  cephse- 
line, and  psyehotrine.  The  last  is  pres- 
ent in  only  small  quantities,  is  slightly 
poisonous,  and  of  not  much  therapeutic 
importance.  The  other  two  are  strongly 
irritating  to  the  skin  and  mucous  mem- 
branes, yet  when  injected  do  not  cause 
necrosis  or  abscesses,  being  absorbed  too 
rapidly,  but  show  deleterious  effects 
upon  heart,  gastro-intestinal  tract,  and 
kidneys.  They  should,  therefore,  be  ad- 
ministered by  mouth.  Emetine  is  then 
the  better  expectorant,  and  cephseline 
the  preferable  emetic.  R.  Kobert  (Ther. 
Monats.,  Aug.,  1902). 

Preparations  and  Doses. — The  pow- 
dered root  of  ipecacuanha,  1/2  to  30 
grains. 

The  fluid  extract  (Extractum  ipecac- 
uanha fluidum),  1  minim  to  1  fln- 
idrachm. 

The  syTup  (syrupus  ipecacuanha?),  5 
minims  to  6  fluidrachms. 

The  wine  (vinum  ipecacuanhas),  5 
minims  to  1  fluidraehm. 

The  tincture  of  ipecac  and  opium 
(tinctura  ipecacuanha?  et  opii),  5  to  15 
minims. 

The  troches  of  ipecacuanha  (trochisci 
ipecacuanhas),  1  to  2  troches. 
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The  troches  of  morphine  and  ipecacu- 
anha? (trochisci  morphina?  et  ipecacu- 
anhas), 1  to  2  troches. 

The  powder  of  ipecac  and  opium  (pul- 
vis  ipecacuanha?  et  opii — Dover's  pow- 
der), 5  to  15  grains. 

Emetina,  non-official,  1/120  to  1/8  grain. 

Emetinse  hydrochloras,  non-official, 
Vi=o  to  7s  grain. 

Physiological  Action. — Ipecac  when 
applied  locally  to  the  mucous  membranes 
and  to  the  skin  acts  as  an  irritant.  It 
gives  rise  to  a  papular  eruption,  which 
becomes  pustular  and  proceeds  to  active 
ulceration  if  the  application  is  persisted 
in.  Internally,  small  doses  frequently  re- 
peated give  rise  to  nausea  and  increased 
flow  of  saliva  and  bronchial  secretions. 
In  persons  sensitive  to  its  influence  ver- 
tigo and  flushing  may  appear  in  addition. 

In  large  doses  these  effects  are  in- 
creased in  intensity,  and  vomiting  occurs 
without  producing  excessive  prostration, 
an  excess  of  the  drug  being  ejected  be- 
fore it  has  had  time  to  induce  very  de- 
pressing effects. 

These  effects  are  mainly  due  to  cephaa- 
line  and  emetine,  as  the  two  principal 
alkaloids  of  ipecacuanha  possess — as 
shown  by  R.  B.  Wild — a  powerful  emetic 
action;  the  emetic  dose  of  the  latter  (the 
hydrochloride)  is,  however,  about  double 
that  of  the  former.  In  non-emetic  doses 
the  degree  of  nausea  produced  by  cephas- 
line  is  also  about  double  that  produced 
by  emetine, — e.g.,  the  intensity  and  dura- 
tion of  nausea  following  cephaaline  are 
much  the  same  as  that  following  double 
the  amount  of  emetine.  Both  alkaloids 
lower  arterial  tension,  and  little  differ- 
ence is  apparent  in  small  doses,  but  the 
depression  produced  by  cephasline  is  less 
than  that  produced  by  the  larger  emetic 
dose  of  emetine.  They  cause  contraction 
of  the  blood-vessels  after  destruction  of 
the  brain  and  spinal  cord;   but  emetine 


is  distinctly  more  active  than  cephaeline: 
1  in  10,000  of  the  latter  produces  little, 
if  any,  effect,  while  1  in  20,000  of  emetine 
is  followed  by  marked  contraction.  Ceph- 
seline  is  practically  free  from  depress- 
ing effects  when  given  in  doses  of  7is 
to  7e  gra-in?  but  its  action  as  an  emetic 
is  slow. 

The  irritating  action  of  the  drug  upon 
the  stomach  is  thought  to  represent  the 
most  active  factor,  though  d'Ornellas  has 
shown  that  hypodermic  injections  of 
emetine  also  produce  emesis  in  animals. 
The  action  upon  the  central  nervous  sys- 
tem has  not  been  established,  but  the 
contradictory  evidence  available  would 
tend  to  show  that  it  is  but  slightly  influ- 
enced. It  tends  to  depress  cardiac  action 
and  has  caused  death  in  animals  by  para- 
lyzing the  heart.  The  pulmonary  system 
seems  to  be  depleted  of  its  blood,  judging 
from  the  pallor  of  the  tissues  post- 
mortem, an  active  hypersemia  of  the  gas- 
tro-intestinal  tract  apparently  acting  as 
compensating  factor. 

Both  alkaloids  are  cardiac  poisons. 
The  injected  animals  die  of  cardiac 
paralysis.  Emetine  injures  the  heart  in 
much  smaller  doses  than  cephseline  and 
affects  more  the  frequency  of  contrac- 
tion, while  the  latter  exercises  its  in- 
fluence more  upon  the  pressure.  The 
characteristic  intestinal  symptoms  are 
caused  by  both,  but  cephceline  acts  more 
upon  the  kidneys.  Part  of  both  alka- 
loids seem  to  be  excreted  through  these 
organs.  Poisoning  with  emetine  leaves 
the  lungs  free  of  pathological  changes; 
with  cephasline  there  may  be  slight  ex- 
travasations of  blood.  Vomiting  may 
be  induced  by  both,  whether  given  by 
mouth  or  subeutaneously,  but  cephasline 
is  undoubtedly  superior  in  this  respect, 
while  emetine  is  the  better  expectorant. 
C.  Lowin  (Arch.  Internat.  de  Pharma- 
codyn.,  vol.  xi,  fasc.  1  and  2,  1903). 

Poisoning  by  Ipecacuanha.  —  In  the 

lower  animals  lethal  doses  of  emetine 
cause  death  by  paralysis  of  the  muscles 
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of  respiration;,  the  heart  continuing  to 
functionate  after  respiratory  movements 
have  ceased.  The  surface-temperature 
falls,  but  the  internal  temperature  either 
remains  stationary  or  suffers  a  slight  rise, 
owing  to  the  irritant  action  of  the  em- 
etine upon  the  intestinal  mucous  mem- 
brane (d'Ornellas). 

Post-mortem  examination  of  animals 
killed  by  emetine  reveals  considerable 
gastro-intestinal  irritation. 

The  lungs  are  generally  hyperasmic 
and  present  patches  of  hepatization;  less 
frequently  they  are  exsanguinated.  The 
internal  use  of  ipecacuanha  is  sometimes 
followed  by  urticaria. 

Treatment  of  Poisoning  by  Ipecacu- 
anha.— Poisoning  by  ipecac  or  its  alka- 
loid, emetine,  is  rare.  The  indications, 
however,  are  to  remove  the  drug  from  the 
stomach,  if  possible,  by  means  of  the 
stomach-pump.  External  heat,  whisky, 
ammonia,  strychnine,  and  other  respira- 
tory stimulants  should  be  resorted  to. 

Therapeutics. — Ipecac  is  a  safe  and 
efficient  emetic.  It  is  free  from  depress- 
ing and  irritating  effects  when  given  in 
ordinary  doses.  On  the  other  hand,  it  is 
sometimes  slow  in  its  action.  Ipecac  in 
emetic  doses  (4  to  20  grains  of  powder 
or  1  to  3  drachms  of  the  syrup)  may  be 
used  to  empty  the  stomach  in  cases  of 
acute  indigestion,  migraine,  or  bilious 
sick  headache.  In  membranous  croup, 
asthma,  capillary  bronchitis,  lodgment 
of  foreign  bodies,  pertussis,  and  in  laryn- 
gismus stridulus  it  may  be  employed  in 
emetic  doses  for  its  mechanical  effects. 
In  the  bronchitis  of  small  children,  who 
swallow  the  mucus  coughed  up  from  the 
lungs  instead  of  spitting  it  out  of  the 
mouth,  emetic  doses  of  ipecac  will  relieve 
the  stomach  and  improve  the  condition 
of  the  lungs. 

As  an  emetic  in  cases  of  poisoning  it  is 
inferior  to  mustard  or  the  sulphate  of 


zinc  or  copper  on  account  of  its  less  effi- 
cient and  slower  action. 

As  an  antemetic,  in  small  doses  (V10 
to  Y4  grain  of  powder  or  1/2  to  1  minim 
of  wine)  repeated  every  half-hour  or 
hourly,  ipecac  holds  a  high  place.  Given 
in  this  way  we  find  ipecac  useful  in  ob- 
stinate vomiting  of  drunkards,  in  the 
vomiting  of  pregnancy,  the  vomiting  of 
migraine,  and  especially  in  nervous 
vomiting  and  the  morning  vomiting 
which  sometimes  accompanies  general 
weakness  of  convalescents  from  acute  dis- 
eases. In  the  vomiting  of  children  with 
acute  catarrh  of  the  stomach,  ipecac  is 
useful.  Einger  notes  that  ipecac  has  a 
greater  influence  over  the  vomiting  of 
children  than  over  that  of  adults.  The 
vomiting  occurring  with  cancer  of  the 
stomach  is  sometimes  relieved  by  ipecac 
after  the  more  commonly  used  remedies 
have  failed  (Einger).  Small  doses  (Vio 
to  y6  grain  of  ipecac)  are  found  bene- 
ficial where  insufficient  excretion  of  bile 
and  torpor  of  the  liver  are  present.  In 
flatulent  dyspepsia  small  doses  (Vio  to 
V4  grain)  given  after  meals  are  followed 
by  a  subsidence  of  the  flatulence.  One 
grain  of  pulverized  ipecac  taken  fasting 
every  morning  will  remove  the  dyspepsia 
associated  with  constipation,  depressed 
spirits,  flatulence,  cold  extremities,  and 
a  feeling  of  weight  in  the  stomach. 

Case  of  a  woman  who  had  been  subject 
to  epileptic  fits  from  the  age  of  eight 
years.  She  had  been  more  or  less  under 
treatment.  Finally  the  bromide  was  re- 
duced to  a  third  of  the  former  dose  and 
vinum  ipecaeuanhse  added.  A  commenc- 
ing dose  of  10  minims  was  increased  from 
time  to  time  as  the  fits  recurred,  until 
40  minims  three  times  a  day  were  given. 
The  severity  and  frequency  of  the  fits 
diminished  under  this  treatment  until 
May  3,  '98,  since  when  no  fits  have  oc- 
curred.   C.  K.  Bond  (Lancet,  Sept.  17, '98) . 

DlSOEDEES       OF       THE       EeSPIRATOEY 

Teact. — In  the  early  stage  of  bronchitis, 
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when  the  secretion  from  the  lungs  is 
abundant  and  tenacious,  ipecac  will  do 
good  service  in  non-emetic  doses.  Mur- 
rell  and  Ringer  recommend  the  inhala- 
tion of  wine  of  ipecac,  in  the  form  of  a 
spray  produced  by  a  hand-atomizer,  in 
the  treatment  of  winter-cough  and  bron- 
chial asthma.  The  wine  may  be  used 
pure  or  diluted  with  1  or  2  parts  of  water. 
At  the  first  application  it  sometimes  ex- 
cites a  paroxysm  of  coughing,  which  gen- 
erally soon  subsides;  but,  should  it  con- 
tinue, a  weaker  solution  should  be  used. 
As  a  rule,  the  patient  at  first  will  bear 
about  20  compressions  of  the  bulb  with- 
out nausea.  The  inhalation  should  be 
used  at  first  daily,  and  in  bad  eases  two 
or  three  times  daily,  afterward  every 
other  day  suffices,  and  the  interval  may 
be  gradually  extended.  As  the  spray  is 
used  for  its  topical  effect,  the  patient  is 
directed  to  spit  out,  or  even  to  rinse  out, 
the  mouth  at  each  pause  in"  the  adminis- 
tration, for  a  much  larger  quantity  of 
the  wine  collects  in  the  mouth  than 
passes  into  the  lungs.  In  this  way  nausea 
and  even  vomiting  are  avoided. 

Spray  of  ipecacuanha  has  given  suc- 
cessful results  in  chronic  bronchitis  and 
bronchial  catarrh.  A  single  inhalation 
will  sometimes  restore  the  voice  in 
hoarseness  due  to  congestion  of  the  vocal 
cords,  and  most  cases  of  winter-cough 
will  be  relieved  in  ten  days.  The  spray 
should  be  used  warm  for  about  ten  min- 
utes three  to  four  times  a  day,  and  the 
patient  should  not  go  out  for  some  min- 
utes after  inhaling.  Either  a  hand-ball, 
spray-apparatus,  or  a  steam-vaporizer 
may  be  employed.  W.  Murrell  (Med. 
Press  and  Circular,  Apr.  25,  '88). 

Hemorrhage. — Ipecac  possesses  un- 
disputed antihEemorrhagic  properties.  It 
may  be  used  alone  or  combined  with 
ergot  or  some  other  antiksemorrhagic 
agent.  For  this  purpose  ipecac  should  be 
given  in  frequently-repeated  doses  until 
vomiting  ensues.     It  has  been  success- 


fully used  in  haemoptysis,  epistaxis,  men- 
orrhagia,  post-partum  haemorrhage,  etc. 

The  wine  of  ipecac  given  in  doses  of  10 
to  15  grains  has  been  successfully  used  in 
uterine  inertia  in  the  first  and  second 
stages  of  labor. 

Intestinal  Disorders. — In  acute 
dysentery  ipecac  is  especially  efficient. 
When  the  passages  are  large  and  bloody 
and  the  type  is  malignant,  60  to  90  grains 
are  given  first  to  produce  vomiting.  After 
vomiting  has  been  induced  small  doses 
of  2  to  3  grains  are  given  every  hour,  and 
continued  until  a  profuse  black  stool 
occurs.  This  latter  is  a  favorable  prog- 
nostic sign;  its  non-appearance  is  signifi- 
cant of  danger.  The  great  depression  is 
counteracted  by  the  free  exhibition  of 
stimulants,  and  the  vomiting  by  the  use 
of  opium  and  sinapisms  to  the  epigas- 
trium. 

Cephseline  and  emetine  have  the  same 
action  upon  man,  but  the  emetic  action 
of  the  former  is  considerably  stronger. 
Locally  applied  to  the  upper  or  lower 
portion  of  the  alimentary  tract,  both 
alkaloids  are  very  irritating.  An  im- 
provement in  appetite  was  never  seen; 
on  the  other  hand,  anorexia,  aggrava- 
tion of  already  existing  stomach  troubles 
and  headache  were  quite  frequent.  Nau- 
sea regularly  precedes  emesis  and  there 
are  no  advantages  over  the  powdered 
root.  An  action  upon  the  upper  respira- 
tory tract  is  undoubted.  P.  Zepf  (Arch, 
internat.  de  Pharmacodyn.,  vol.  xii,  fasc. 
5  and  6,  1904). 

In  choleraic  diarrhoea  and  cholera 
morbus  ipecac,  in  dose  of  3  grains,  given 
every  two  hours,  is  followed  by  good  re- 
sults. 

Skin  Disorders. — Ipecac  is  excreted 
in  part  by  the  skin  (Binz),  and  we  find 
that  its  diaphoretic  properties  may  be 
utilized  in  the  beginning  of  fevers,  colds, 
and  other  inflammatory  conditions,  for 
which  purpose  it  is  associated  with  opium 
as  in  the  official  "pulvis  ipecacuanha  et 
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opii."  In  the  dermatitis  caused  by  rhus 
toxicodendron  the  free  application  of  a 
wash  consisting  of  3  drachms  of  powdered 
ipecac  to  a  pint  of  water  is  recommended 
by  W.  S.  Gilmore.  Xeall  recommends 
the  use  of  1  pint  of  powdered  ipecac  to 
8  parts  each  of  alcohol  and  ether  to  re- 
lieve the  inflammation  caused  by  mos- 
quito-bites. Powdered  ipecac  made  into 
a  paste  and  smeared  on  the  skin  is  said  to 
relieve  the  pain  and  swelling  produced 
by  the  sting  of  bees. 

Ipecacuanha  tried  several  years  in 
Nicaragua,  Central  America;  notwith- 
standing its  vaunted  efficacy,  in  dysen- 
tery no  case  derived  much  benefit  from 
it.  Patients  suffering  from  dysentery 
could  not  always  retain  the  large  doses 
recommended  in  test-books.  But  V2- 
ounce  doses  of  a  saturated  solution  of 
magnesium  sulphate  and  15  minims  of 
dilute  sulphuric  acid  every  two  hours, 
with  milk  diet,  caused  all  traces  of  blood 
to  disappear  from  the  stools  in  twenty- 
four  hours,  and  there  was  a  complete 
absence  of  the  distressing  nausea  which 
is  always  present  in  the  treatment  by 
ipecacuanha.  T.  R.  Wiglesworth  (Brit. 
Med.  Jour.,  Feb.  26,  '98).  (See  Dysen- 
tery, volume  ii.) 

C.  Sumner  Witherstine, 

Philadelphia. 

IRIDECTOMY.  See  Cataract  and 
Iris. 

IEIS,  CILIARY  BODY,  AND  CHO- 
ROID, DISORDERS  OF.— The  iris,  cil- 
iary body,  and  choroid,  constituting  the 
"uveal  tract," — the  vascular  or  nutritive 
coat  of  the  eye, — are  best  considered  to- 
gether. 

The  inflammations  and  degenerations 
that  commonly  affect  the  uveal  tract  are 
especially  dependent  on  constitutional 
conditions. 

Anomalies  of  the  Iris  and  Choroid. — 
Albinism. — Absence  of  pigment  in  the 
uveal  tract  accompanies  the  lack  of  pig- 
ment in  the  hair  and  skin  throughout 


the  body.  The  iris  has  a  dull,  gray-blue 
color,  the  pupil  by  ordinary  illumination 
may  appear  red.  "With  the  ophthal- 
moscope, red  fundus-reflex  may  be  seen 
through  the  iris,  and  the  choroidal  ves- 
sels are  distinctly  visible  against  the  yel- 
lowish-white background  of  the  sclera. 
Such  eyes  usually  present  high  errors  of 
refraction,  for  which  correcting  lenses 
should  be  worn. 

Instance  of  partial  albinism  of  the  iris 
in  a  man,  57  years  old,  who  showed  evi- 
dences of  an  anterior  chorioretinitis  com- 
plicating a  peripapillary  choroiditis.  By 
focal  illumination  the  iris  presented  a 
uniform  coloration;  its  anterior  layers 
were  normal,  and  there  were  no  signs  of 
pathological  change.  When  light  was 
thrown  into  the  eye,  however,  by  the 
mirror  of  the  ophthalmoscope,  the  in- 
ferior half  of  the  iris  permitted  the  rays 
to  pass  through  its  meshes.  Thought  to 
be  due  to  congenital  lack  of  development. 
Dujardin  (Jour,  des  Sciences  M6d.  de 
Lille,  Jan.  6,  '93). 

Light  irides  held  to  be  a  variety  of 
albinism,  an  arrest  of  development  of  the 
pigment-granules,  arising  from  an  im- 
perfect nutrition  of  the  anterior  section 
of  the  eye.  Malgot  (Rec.  d'Ophtal.,  Aug., 
'95). 

Aniridia  is  complete  absence  of  the 
iris. 

Instance  of  traumatic  aniridia  where 
the  iris  had  slipped  under  the  conjunctiva 
through  a  rupture  in  the  sclera.  By 
reason  of  the  malposition  of  the  iris  it 
was  possible  to  see  the  ciliary  processes 
elongate  under  the  use  of  eserine.  The 
visual  field  was  not  larger  than  normal. 
Wintersteiner  (Inter,  klin.  Rundschau, 
Aug.  23,  '93). 

Case  of  traumatic  aniridia;  no  in- 
convenience save  from  excessive  light. 
Reng  (Gaz.  des  Hop.,  Oct.  9,  '94). 

Case  of  traumatic  aniridia  with  con- 
servation of  lens.  Ahlstroem  (Beitrage 
z.  Augenh.,  vol.  xvi,  '94). 

Partial  aniridia  and  coreetopia  (slit- 
shaped  pupil)  represent  a  non-develop- 
ment of  the  arteries  which,  springing  out 
into  the  anterior  chamber  from  the  major 
circle  of  the  iris,  collect  about  them  the 
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tissue  that  makes  up  the  iris-stroma. 
W.  C.  Posey  (Arch,  of  Ophth.,  July, '97). 

Cause  of  congenital  irideremia  is  lack 
(usually  hereditary)  of  sufficient  forma- 
tive material  for  the  development  of  the 
eye.  Matthias  Lanckton  Foster  (Ar- 
chives of  Ophth.,  Nov.,  '98). 

In  aniridia  opaque  lenses  should  be 
removed  as  soon  as  possible.  When  the 
lens  is  displaced,  according  to  the  indi- 
cations of  the  case,  either  a  discission  or 
extraction  is  indicated.  A  low  de- 
gree of  increased  tension  following  the 
discission  or  extraction  may  yield  to 
myotics.  If  the  tension  should  not  yield 
to  eserine  or  pilocarpine,  then  anterior 
sclerotomy  must  be  done.  Joseph  An- 
drews (Ophthalmic  Record,  Nov.,  '98). 

When    the    patient    passes    out    of    a 


when  both  "pupils"  at  once  and  equally 
contract.  Should  he  desire  a  larger 
pupil,  he  pushes  the  bar  to  the  right. 
This  little  apparatus  has  given  great 
satisfaction  to  the  patient  for  whose 
comfort  it  was  devised.  Konigshofer 
(Clin.  Ophth.,  Oct.  10,  1901). 

Coloboma  of  the  Ieis  is  an  extension 
of  the  pupil  usually  downward.  Dis- 
placement of  the  pupil  is  called  "corect- 
opia." 

Microscopical  examination  of  a  case  of 
typical  inferior  coloboma  of  the  iris  show- 
ing a  cleft  in  the  pigment-epithelium  of 
the  ciliary  process,  the  pars  ciliarias 
retina;  being  continuous  with  the  colo- 
boma of  the  iris.  The  walls  of  the  colo- 
boma, which  were  turned  outward,  con- 


Right  eye.    Cataract  mature.  Left  eye.     Cataract  immature. 

Congenital  irideremia  with  both  lenses  displaced  upward.  Actual  size  of 
cornea  and  lens:  Vertical  diameter,  9  millimetres;  horizontal  diameter,  10  milli- 
metres; distance  between  pupillary  centres,  as  in  above  drawing,  i.e.,  61  milli- 
metres.    {Andrews.) 


comparatively  dark  place  into  a  brightly 
lighted  one,  he  is  apt  to  feel  discom- 
fort from  the  sudden  "blinding"  effect 
of  much  light.  To  relieve  this,  the 
writer  suggests  spectacles  which,  in  ad- 
dition to  any  necessary  lens,  are  fur- 
nished with  an  apparatus  exactly  re- 
sembling the  "iris  diaphragm,"  with 
which  many  photographic  lenses  are 
supplied.  This  is,  of  course,  duplicated, 
and  the  controlling  rods  are  connected 
by  a  horizontal  bar  of  very  light  con- 
struction, which  passes  across  the  lower 
part  of  the  forehead.  Matters  are  so 
arranged  that  when  the  "pupils"  are 
medium  in  size  the  controlling  rods  point 
vertically  upward;  should  the  patient 
pass  into  bright  light  he  has  merely  to 
push  the  horizontal  bar  gently  to  the  left, 


tained  no  trace  of  the  sphincter  pupillse. 
The  connective  tissue,  the  mesoblastic 
portion  of  the  ciliary  process  filling  the 
space,  showed  no  signs  of  previous  in- 
flammation. In  the  pupillary  space 
proper  there  were  numerous  fibres  and 
tracts  of  spindle-cells  extending  out  upon 
the  lens-capsule  (persistent  pupillary 
membrane).  The  posterior  capsule  was 
normal.  The  cause  of  the  non-closure  of 
the  foetal  cleft  was  not  evident  by  micro- 
scopical examination.  Holden  (Archives 
of  Ophthal.,  Oct.,  '92). 

Corneal  reflexes  studied  in  several 
cases  of  bilateral  corectopia  by  means  of 
Javal's  ophthalmometer.  It  was  found 
that,  in  spite  of  a  marked  degree  of 
eccentricity  of  the  pupil,  a  part  of  that 
aperture  always  enters  upon  the  corneal 
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zone,  which  is  more  or  less  central  and 
is    always    included    during    the    usual 
ophthalmometric  examination    Antonelli 
(Annali  di  Ottal.,  vol.  xxii,  Nos.  2  to  5, 
'94). 
Coloboiia  of  the  choeoid  is  a  con- 
genital lack  of  choroid  in  some  part  of 
the  fundus.     Sometimes  it  is  merely  a 
rounded  area  through  which  the  sclera 
is  seen;  sometimes  it  extends  from  the 
equator  of  the  eye  back  to  or  including 
the  optic  disk.    It  is  to  be  distinguished 
by   its    smooth,    rounded   margin    from 
patches  of  choroidal  atrophy,  or  retinal 
exudation. 

Persistent  pupillary  ueiibrane, 
the  remains  of  the  fibro-vascular  mem- 
brane which  closes  the  pupil  during  early 
foetal  life,  appears  as  one  or  more  threads 
that  stretch  across  the  pupil,  or  from  the 
iris  to  an  opaque  area  of  the  lens-capsule 
within  the  pupil.  They  are  distinguished 
from  posterior  synechias  by  the  fact  that 
they  arise  not  from  the  margin  of  the 
pupil,  but  from  the  front  of  the  iris  at 
some  little  distance  from  the  pupillary 
margin. 

Poltcoria,  multiple  pupils,  may  be 
caused  by  division  of  the  normal  pupil 
into  two  by  a  band  of  persistent  pupillary 
membrane,  or  it  may  be  from  openings 
in  other  parts  of  the  iris.  Only  the  cen- 
tral or  true  pupil  is  furnished  with  a 
sphincter  muscle. 

Iritis ;  Cyclitis ;  Iridocyclitis. 
Plastic  inflammation  of  the  iris  and 
ciliary  body  includes  iritis,  cyclitis, 
iridocyclitis,  parenchymatous  and  serous 
iritis,  and  the  varieties  of  iritis  named 
syphilitic,  rheumatic,  etc.,  according  to 
the  supposed  cause. 

Symptoms. — Pain  in  and  about  the 
eye  becoming  severe,  worse  at  night,  and 
preventing  sleep,  is  rarely  absent.  Red- 
ness is  seen  in  the  pericorneal  zone;  and 
the  color  of  the  iris  is  altered  and  the 
pupil   contracted  by  hyperasmia.     The 


iris  is  thickened   and  its  surface   dull. 

Vision  is  impaired  by  haziness  of  the 

media,  plastic  exudate  causes  the  iris  to 

adhere  to  the  anterior  capsule  of  the  lens, 

posterior  synechia.     When   the   ciliary 

body  is  much  involved,  dots  of  exudate 

are  deposited  on  the  posterior  surface  of 

the  cornea,  usually  on  a  triangular  area 

at  the  lower  part,  "keratitis  punctata"; 

and  the  ciliary  region  is  tender  to  touch. 

The  incipient  symptoms  of  syphilitic 

iritis  are  generally  very   insidious,  and 

consist  in  subjective  sensations  of  light 

rather    than    failure    of    visual    power. 

Almost  every  part  of  the  eye  is  more  or 

less    affected.      The    retinitis    may    be 

monolateral.    Hirsehberg  (Deutsche  med. 

Woch..  Oct.  25,  '88). 

The  cornea  is  affected  in  every  case  of 
iritis.  In  no  case  does  it  retain  its  per- 
fect transparency.  The  opacities  consist 
of  deposits  upon  Descemet's  membrane 
and  infiltrations  in  the  substantia 
propria.  It  is  these  deposits  which  cause 
the  pupil  and  iris  to  appear  blurred  and 
hazy,  and  which  are  often  referred  to  as 
muddiness  of  the  aqueous  humor.  Frie- 
denwald  (Arch,  of  Ophth.,  Apr.,  '96). 

Two  cases  of  painful  iritis.     In  both 
the  only  sign  of  iritis  was  a  slight  slug- 
gishness of  the  pupil.    There  was  almost 
no  injection,  and  what  was  present  was 
not    characteristic.      In    the    first    case 
synechise  were  found  and  the  pupil  was 
irregular.    In  the  second  the  whole  pupil- 
lary  border   was  adherent  to   the   lens. 
Walker  (Phila.  Polyclinic,  Jan.  9,  '97). 
The  synechia?  prevent  the  dilatation  of 
the  pupil  under  a  mydriatic,  which  there- 
fore becomes  irregular  in  shape.     In  a 
few  cases  general  adhesion  of  the  iris  tc 
the  lens  occurs  without  much  pain  or 
redness  of  the  eye. 

Etiology. — -Iritis  may  be  caused  by 
traumatism,  but  usually  arises  from 
some  dyscrasia.  Half  of  all  cases  are  due 
to  syphilis;  other  causes  in  the  order  of 
their  frequency  are  rheumatism,  anaemia, 
acute  febrile  diseases,  diabetes,  gonor- 
rhoea, gout,  and  new  growths  in  the  iris. 
In  syphilis  it  occurs  in  the  secondary 
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stage  within  a  year  after  infection.  With 
rheumatism  it  may  occur  with  or  be- 
tween other  manifestations  of  the  dis- 
ease. It  arises  during  convalescence 
from  acute  fevers. 

Case  of  recurrent  iritis  occurring  in  a 
young  woman  who  was  subject  to  attacks 
of  subacute  rheumatism.  The  ocular 
symptoms  yielded  to  salicylic  acid.  Foltz 
(Chicago  Med.  Times,  Dec,  '93). 

Case  of  successful  extraction  of  a  piece 
of  steel  from  an  iris  in  which  a  plastic 
inflammation  had  been  established,  with 
prompt  subsidence  of  the  inflammatory 
reaction  and  restoration  of  full  vision. 
Heckel  (Bull,  de  la  Soe.  de  Med.  de 
Rouen,  Oct.,  '95). 

Most  forms  of  iridocyclitis  result  from 
the  action  of  micro-organisms.  ,  Sydney 
Stephenson  (Lancet,  Feb.  29,  '96). 

Most  inflammatory  affections  of  the  iris 
and  ciliary  body  are  the  outcome  of  con- 
stitutional ailments,  which  are  in  turn 
due  to  microbic  infection.  In  certain 
forms  of  iridocyclitis  specific  micro- 
organisms have  been  found  in  the  an- 
terior chamber.  There  exist  good  grounds 
for  believing  the  proximate  cause  of  all 
cases  of  endogenous  iridocyclitis  to  be  the 
excretion  by  the  ciliary  body  of  micro- 
organisms or  their  products.  Therefore 
bacteriological  examination  of  the  aque- 
ous humor  might  furnish  a  ready  means 
of  detecting  an  organism  in  those  mala- 
dies thought  to  be  of  infectious  nature, 
such  as  rheumatism.  It  might  also  lead 
to  a  correct  conclusion  as  to  the  cause  of 
doubtful  cases  of  iridocyclitis.  Stephen- 
son "(Lancet,  Feb.  29,  '96). 

The  flattening  of  the  cornea  against 
the  iris  by  too  firm  pressure  may  set  up 
iritis.  Jocqs  (Le  Bull.  Med.,  Mar.  8,  '96). 
•  Of  670  cases  of  iritis  seen,  but  1  was 
rheumatic  in  nature.  (Calcutta  Ophthal- 
mic Hospital  Reports;  Centralb.  f. 
prakt.  Augenh.,  Apr.,  '96.) 

The  cause  of  primary  iritis  investi- 
gated in  84  cases.  The  average  age  was 
40.3  years.  Tuberculosis  was  the  cause 
in  31  cases  (38.8  per  cent.),  chronic  ne- 
phritis in  29  (34.5  per  cent.),  disease  of 
the  circulatory  apparatus  in  13  (15.4  per 
cent.),  syphilis  in  5  (5.9  per  cent.),  and 
various  other  affections  in  6  (7.1  per 
cent.).     General  diseases  play  an  impor- 


tant part  in  the  production  of  primary 
iritis.  Michel  (Miinehener  med.  Woch., 
June  19,  1900). 

Syphilitic  iritis  occurs  in  the  transi- 
tion or  secondary  period  of  the  disease 
— as  a  rule,  between  the  fifth  and  twen- 
tieth months.  It  may  rarely  be  found 
earlier  or  later.  The  writer  reports  six 
cases,  in  all  of  which  syphilitic  iritis  ap- 
peared from  six  to  thirty  years  after 
the  primary  lesion.  All  these  patients 
had  mercurial  treatment  in  the  begin- 
ning. As  no  other  causes  were  found  to 
explain  the  iritis,  and  injections  of  mer- 
curial biniodicle  caused  recovery,  the 
condition,  though  late,  was  probably 
syphilitic.  Terson  (Jour,  des  Praticiens, 
Aug.  23,  1902). 

The  patient  never  lived  in  a  malarial 
district  except  for  one  month.  The  in- 
cubation period  from  the  time  she  was 
bitten  to  the  time  that  she  became  ill 
was  less  than  four  weeks;  there  were 
no  other  signs  of  malarial  infection  to 
suggest  an  examination  of  the  blood; 
dilatation  of  the  pupil  with  atropine 
was  accomplished  with  difficulty,  and 
finally  prompt  relief  followed  the  use  of 
quinine.  S.  D.  Jacobson  (Amer.  Medi- 
cine, Feb.  8,  1902). 

In  rheumatic  fever  a  minute  diplo- 
coccus  is  present  in  many  situations. 
This  organism  is  cultivable  outside  the 
body,  and  produces,  when  injected  into 
rabbits,  lesions  identical  with  those  of 
rheumatic  fever,  and  in  some  few  casei 
iridocyclitis.  The  organism  is  the  true 
cause  of  rheumatic  fever,  and  the  lesions 
are  experimental  iridocyclitis.  The  rab- 
bit appears  to  have  less  resisting  power 
toward  this  diplococcus  than  man  has; 
hence  a  serious  iridocyclitis  is  likely  to 
be  very  rare  in  the  latter.  Poynton  and 
Paine   (Ophthalmoscope,  October,  1903). 

Diagnosis. — Iritis  and  cyclitis  nearly 
always  co-exist.  Iritis  may  be  considered 
absent  if  there  is  no  visible  alteration  of 
the  iris  and  the  pupil  dilates  widely  and 
evenly  under  a  mydriatic.  Cyclitis  is  ab- 
sent if  there  be  no  deposit  on  the  cornea, 
or  haziness  of  the  vitreous,  or  tenderness 
of  the  ciliary  region.  Iritis  and  cyclitis 
must  be  distinguished  from  keratitis  by 
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absence  of  change  in  the  cornea;  from 
glaucoma  of  the  contracted  pupil,  and 
the  absence  of  dilated  scleral  veins,  in- 
creased tension  or  cupping  of  the  optic 
disk;  from  panophthalmitis  by  the  ab- 
sence of  swelling  of  the  lids  and  dense 
opacity  of  the  vitreous;  from  neuralgia 
by  the  redness  of  the  eye  and  the  altera- 
tion of  the  iris;  from  conjunctivitis  by 
the  slight  swelling  and  freedom  from 
discharge  of  the  conjunctiva.  The  alter- 
ations in  the  pupil  are- best  seen  with 
the  ophthalmoscope  or  after  the  use  of  a 
mydriatic. 

Study  of  the  manifestations  of  syphilis 
in  the  ciliary  body.  Conclusions:  1.  When- 
ever syphilitic  iritis  is  accompanied  by  a 
punctate  keratitis,  either  chronic  or  re- 
cent, areas  of  atrophic  choroiditis  will  be 
found  in  the  ora  serrata.  2.  In  paren- 
chymatous interstitial  keratitis,  when 
due  to  hereditary  syphilis,  disseminated 
plaques,  which  sometimes  reach  to  the 
posterior  segment,  are  seen  in  the  ora 
serrata;  more  often,  however,  they  are 
confined  to  the  ciliary  region.  3.  Diffuse 
syphilitic  choroiditis  with  disease  of  the  . 
vitreous  always  presents  atrophic  alter- 
ations  of  the  ora  serrata,  and  the  opaci- 
ties of  that  humor  are  due  to  this  latter 
lesion.  4.  In  ataxic  atrophy  of  the  disks 
atrophic  and  pigment  changes  occur  in 
the  ora  serrata.  5.  In  syphilitic  inflam- 
mation of  the  cerebral  or  cerebro-spinal 
nerves  characteristic  signs  of  the  disease 
appear  in  the  ora  serrata.  GalezowsM  j 
(Gazette  des  Hop.,  Apr.  18,  '94). 

1.  It  is  important,  from  a  clinical  point 
of  view,  to  differentiate  a  tubercular 
variety  of  iritis.  2.  This  form  of  inflam- 
mation is  premonitory  of  the  tubercular 
nodular  eruption,  which  it  may  precede 
by  several  weeks.  3.  It  is  characterized 
by  its  subacute  mode  of  invasion;  its 
evolution  is  slow  and  torpid,  being 
marked  by  faint  reactional  signs,  al- 
though in  addition  there  may  be  dense 
synechias  more  or  less  completely  ob- 
structing the  pupiL  4.  The  absence  of 
pathognomonic  symptoms  renders  the 
diagnosis  difficult.  5.  The  tendency  to 
spontaneous  cure  of  miliary  tuberculosis 
of  the  iris  depends  upon  the  individual 


resistance,  and  especially  upon  the  resist- 
ance of  the  iris.  The  incapsulation  of 
tubercle  of  the  iris  and  the  rapid  obliter- 
ation of  the  surrounding  capillaries  favor 
its  isolation  and  the  protection  of  the 
sound  tissue.  It  is  not  the  attenuation 
of  the  bacillus  nor  of  the  toxins  which 
brings  about  resolution,  but  the  character 
of  the  tissue  which  receives  the  poison. 
Yignes   (Recueil  d'Ophtal.,  Apr.,  '94J. 

Microscopical  study  of  an  eye  with 
supposed  tubercular  iritis,  in  a  girl,  15 
years  of  age,  without  definite  tubercular 
history.  The  affection  began  as  a  brown 
spot  at  the  base  of  the  iris  and  was  fol- 
lowed by  the  appearance  of  other  similar 
areas,  and,  later,  by  blindness.  The 
growth  consisted  of  a  granulomatous- 
looking  mass  (with  a  few  ill-defined 
giant-cells)  situated  near  the  base  of  the 
iris  and  blocking  the  angle  of  the  anterior 
chamber.  Benson  (Dublin  Jour.  Med. 
Science,  Jan.,  '95). 

Painless  iritis,  easily  mistaken  for  less 
serious  diseases,  and  readily  diagnosed 
by  the  instillation  of  a  mydriatic,  is  am 
insidious  and  dangerous  affection,  be- 
cause not  brought  to  the  notice  of  the 
oculist  until  late  in  the  disease,  when 
synechia?  have  formed.  G.  Walker 
(Phila.  Polyclinic,  Jan.  9,  '97). 

Importance  of  clearly  separating  from 
iritis  of  the  ordinary  type  certain  cases 
hitherto  classified  with  it,  but  in  which 
only  the  posterior  layer  of  the  iris,  the 
uvea,  is  involved.  These  cases  grouped 
under  the  term  "uveitis."  The  two  affec- 
tions differ  in  all  respects  as  to  symp- 
toms, course,  causes,  and  cure. 

Uveitis  is  observed  exclusively  among 
women;  iritis  is  more  frequent  among 
men.  Uveitis  always  affects  both  eyes; 
iritis  often  affects  but  one.  Uveitis  lasts 
for  years,  and  is  manifested  by  slight 
periodical  exacerbations,  lasting  five  or 
six  days ;  iritis  is  far  more  violent  in  its 
manifestations,  but  is  cured  in  a  month 
or  two.  The  usual  causes  of  iritis  are 
syphilis,  rheumatism,  and  gout.  These 
are  not  the  causes  of  uveitis,  whose 
causes  are  unknown.  Atropine  is  of  great 
value  in  the  local  treatment  of  iritis ;  but 
iridectomy  is  the  only  effective  local 
treatment  for  uveitis. 

The  differential  diagnosis  during  the 
attack  may  be  made  by  noting  that  in 
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iritis  there  is  always  marked  discolora- 
tion of  the  anterior  surface  of  the  iris, 
which  in  uveitis  is  not  perceptible.  In 
iritis  the  pain  and  hyperemia  are  violent; 
in  uveitis  pain  is  almost  or  quite  absent 
and  hyperemia  slight.  In  iritis,  even 
apart  from  adhesions,  the  pupil  dilates 
imperfectly  with  atropine;  in  uveitis  it 
dilates  freely,  except  in  so  far  as  it  is 
bound  down  by  old  synechias.  Grand- 
clement  (Lyon  M6d.,  torn,  xxxii,  No.  34). 
The  diagnosis  of  iritis  mvist  be  made 
on  the  one  hand  from  conjunctivitis,  and 
on  the  other  from  glaucoma.  The  char- 
acter of  the  infection,  the  pain,  and  the 
condition  of  the  vision  will  separate 
these  two.  The  movements  and  state 
of  the  pupil  will  give  the  diagnosis  be- 
tween glaucoma  and  iritis.  This  latter 
is  most  important,  since  atropine,,  which 
is  all-important  in  iritis,  is  deadly  in 
glaucoma.  Lloyd  Owen  (Birmingham 
Med.  Review,  Nov.,  1903). 

Peognosis  and  Sequelae. — Iritis  is  a 
slow,  painful,  disease  dangerous  to  the 
future  usefulness  of  the  eye.    Eyes  that 
do  well  may  take  many  weeks  to  recover; 
and  pain  may  continue  or  increase  many 
days  after  efficient  treatment  is  begun. 
It  is  liable  to  relapse  or  recur,  especially 
in  rheumatic  or  cachectic  patients.  When 
the  whole  margin  of  the  pupil  is  bound 
down  to  the  lens,  exclusion  of  the  pupil, 
the  forward   current  of  fluid  from  the 
posterior  chamber  is  obstructed,  pushes 
forward  the  iris,  and  causes  secondary 
glaucoma.      Extensive    plastic    deposits 
about  the  lens  and  in  the  vitreous  are  fol- 
lowed by  softening  and  shrinking  of  the 
eyeball  with  detachment  of  the  retina, 
blindness,  and  degenerative  changes  in 
all  parts  of  the  eye.    Few  eases  of  iritis 
recover  absolutely,  although  many  eyes 
remain  quiet  and  useful  throughout  life. 
In  New  Orleans  cases  of  iritis  are  of 
much  shorter  duration  (average  of  eight 
cases    12.6   days)    than   at   other   places 
where  the  relative  humidity  of  the  at- 
mosphere  is  greater.     Ayres    (New   Or- 
leans Med.  and  Surg.  Jour.,  Aug.,  '88). 
The  only  case  in  ophthalmic  literature 


of  vascular  formation  of  the  lens-capsule 
during  chronic  iritis.  The  iris  had  been 
the  subject  of  repeated  attacks  of  inflam- 
mation leading  to  extensive  synechiae. 
The  new  veins  and  arteries  were  dis- 
tinctly seen  ramifying  on  the  lower  outer 
section  of  the  capsule.  Darier  (Ann. 
d'Ocul.,  Jan.,  '95). 

Corneal  complications  occuring  in  the 
course  of  or  after  plastic  iritis:  fine 
dust-like  deposits  upon  the  membrane  of 
Descemet,  large  deposits  similarly  lo- 
cated (descematitis),  linear  infiltration 
of  the  substantia  propria,  at  times  as- 
suming the  appearance  of  circumscribed 
sclerotizing  keratitis,  and  in  one  case  re- 
sembling keratitis  punctata  vera.  Frie- 
denwald  (Arch.  Otol.,  Apr.,  '96). 

Serous  iritis  never  exists  without  coin- 
cident cyclitis  and  choroiditis,  and  some- 
times  hyalitis.      W.   Cheatham    (Ophth. 
Rec,  Aug.,  '97). 
Sometimes  iritis  causes  a  myopia  that 
may  last  for  some  months. 

Tbeatmeni.  —  The  eye  should  be 
.promptly  put  under  the  influence  of  a 
mydriatic,  preferably  atropine,  which 
should  be  continued  until  the  eye  is  free 
from  redness,  except  in  a  few  cases  of 
cyclitis  without  iritis,  which  do  better 
with  the  pupil  undilated.  The  preven- 
tion and  breaking  up  of  synechia?  by  such 
a  drug  is  usually  of  greatest  importance. 
The  eyes  should  be  given  complete  rest, 
and  protected  from  sudden  changes  of 
light.  Dark  glasses  may  be  worn  in  the 
sunlight.  The  general  nutrition  of  the 
patient  is  so  important  that  confinement 
to  a  dark  room  should  not  be  continued 
more  than  a  few  days.  Pain  may  be  re- 
lieved by  bathing  the  eye  with  very  hot 
water  from  three  to  five  minutes  several 
times  a  day;  or  by  taking  blood  from  the 
temple. 

Scopolamine  hydrobromate  acts  very 
energetically,  often  removing  synechia? 
which  atropine  had  failed  to  influence. 
Quickly  removes  pain  of  iritis  and  other 
inflammations  of  the  anterior  portion  of 
the  eyeball;  scarcely  any  unpleasant 
by-effects.      One   to    2   per    1000   strong 
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enough  for  ordinary  purposes.  Repeat 
instillations  three  or  four  times  a  day. 
Raehlmann  (Wiener  med.  "Woch.,  No.  20, 
'94). 

Hydrohromate  of  scopolamine  is  of  the 
greatest  value  in  the  local  treatment  of 
the  various  forms  of  plastic  iritis. 

For  quick  and  active  measures,  which 
are  so  eminently  necessary  in  incipient 
cases  of  plastic  iritis,  and  during  the 
early  stages  of  inflammatory  reaction,  the 
scopolamine  salt  is  to  be  preferred  to  the 
atropine:  hut  where  prolonged  use  of 
such  drugs  is  necessary,  as  in  many  cases 
of  the  chronic  form  of  the  disease  with 
subacute  exacerbations,  the  alternate 
employment  of  scopolamine  and  atropine 
seems  empirically  to  be  the  best  method 
of  local  administration  that  has  been  de- 
vised. 

The  best  method  of  instillation  is  by 
dropping  the  solution  upon  the  upper 
corneal  border  while  the  lower  punctum 
is  everted  and  the  corresponding  canalic- 
ulus is  pressed  upon;  and  the  most 
efficient  amount  to  be  used  at  one  sitting 
is  2  drops  of  a  y10  of  1-per-cent.  strength 
(1  to  500),  repeated,  if  necessary,  as  often 
as  three  times  during  the  course  of  an 
hour,  and  preceded,  when  desired,  as  in 
some  instances  where  there  are  much  irri- 
tation and  pain,  by  2  drops  of  a  2-per- 
cent, solution  of  hydrohromate  of  cocaine 
a  few  minutes  before  each  instillation  of 
the  scopolamine.  Oliver  ( Amer.  Jour. 
Med.  Sciences,  Nov.,  '96). 

Dionin  used  in  a  number  of  eases  of 
iritis;  the  pain  was  quickly  relieved  and 
no  unpleasant  constitutional  or  local 
effects  resulted  when  a  2-per-cent.  solu- 
tion was  used.  J.  W.  Ingalls  (Brooklyn 
Med.  Jour.,  p.  698,  1900). 

In  some  cases  of  iritis  surgical  inter- 
ference becomes  necessary.  If  the  ten- 
sion remains  permanently  raised,  a  para- 
centesis may  be  performed;  this  will 
always  lower  the  tension  temporarily, 
and  is  so  simple  a  procedure  and  so 
devoid  of  risk  that  it  should  be  used 
much  more  frequently  than  at  present. 
In  the  chronic  congestion  which  attends 
obstinate  cases  a  radiating  puncture  of 
the  sclerotic  has  been  found  of  great 
value.  Lastly,  if  the  tension  persists, 
an  iridectomy  may  be  required  in  acute 


stages;  when  the  pupil  is  occluded  or 
excluded  it  is  urgently  demanded.  In 
relapsing  iritis,  surgeons  with  von 
Graefe,  often  perform  iridectomy.  This 
should  be  done  with  discrimination 
during  an  interval  of  quiescence.  Lloyd 
Owen  (Birmingham  Med.  Review,  Nov.^ 
1903). 

Internally  calomel  should  be  given 
until  the  bowels  are  freely  moved;  and 
mercury  continued  by  inunction  or  in 
other  forms  in  the  syphilitic  cases. 
Whatever  constitutional  condition  is 
present  is  to  be  carefully  treated;  and 
tonics  used  to  build  up  the  general  con- 
dition. 

Analysis  of  105  personal  eases.  Acute 
plastic  iritis,  whether  specific  or  not,  is- 
a  self -limited  disease;  while  local  treat- 
ment is  of  the  greatest  value  in  soothing 
the  pain  and  preventing  adhesions,  con- 
stitutional treatment  will  not  tend  to 
shorten  the  duration  of  the  disease. 
Bruns   (Med.  News,  July  20,  '95). 

Marmorek's  serum  in  small  and  re- 
peated doses  (V:  a  cubic  centimetre  daily 
at  first,  rising  to  1  cubic  centimetre  or 
more)  seems  to  arrest  the  rheumatie 
process  after  one  of  the  three  to  six  suc- 
cessive advances  which  together  consti- 
tute acute  rheumatic  iritis.  In  chronic 
and  long-standing  rheumatic  iritis  'with 
organized  adhesions,  sclerosis,  or  atrophy 
of  the  iris,  the  normal  course  of  cyclical 
evolution  does  not  occur,  and  the  influ- 
ence of  any  therapeutic  agent  is,  there- 
fore, less  easy  of  demonstration.  In  cases 
of  relapsing  acute  or  chronic  iritis,  the 
serum  produces  some  amelioration  of  the 
visual  function.  Boucheron  (Gaz.  Heb- 
dom.  de  Med.  et  de  Chir.,  June  16,  '98). 

Case  of  violent  iridocyclitis  in  a  man 
who  had  general  ciliary  injection,  con- 
tracted pupils,  extensive  posterior  syne- 
chia?, and  deposits  on  the  posterior  sur- 
face of  the  cornea.  T.  +  1.  V.  R.  "/„, 
L.  "/;«•  After  twenty-one  hypodermic  in- 
jections of  Vs  grain  of  pilocarpine  muri- 
ate, extending  over  seven  weeks,  and  60 
grains  of  potassium  iodide  daily  with 
mercury  occasionally,  improvement  was 
rapid  and  pronounced.  V.  increased  to 
R.  "/-»,  L.  ■/«•     There  were  no  relapses, 
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tension  became  normal,  and  the  exuda- 
tion was  promptly  absorbed.  Six  months 
later  V.  had  increased  to  R.  %,  L.  % 
with  —50°,  Ax.  90°.  R.  R.  Tybout 
(Columbus  Med.  Jour.,  Dee.  20,  '94). 

In  the  treatment  of  iritis  due  to  con- 
stitutional disease  hot  foot-baths,  salts, 
and  small  doses  of  calomel  are  service- 
able in  nearly  all  cases.  Local  treat- 
ment consists  in  placing  the  patient  in 
a  darkened  room,  the  administration  of 
atropine,  hot  applications,  and  puncture 
of  the  cornea.  If  but  one  eye  is  affected, 
there  should  be  placed  in  the  other  eye, 
once  each  day,  a  drop  of  a  1  to  5000  so- 
lution of  atropine.  For  congestion  and 
pain  a  1  to  50,000  solution  of  corrosive 
sublimate,  as  hot  as  can  be  borne,  ap- 
plied to  the  eye  on  a  large  pad  of  cotton 
for  a  half-hour  several  times  a  day  is 
highly  recommended.  N.  B.  Jenkins 
(N.  Y.  Med.  Jour.,  Feb.  24,  1900). 

A  patient  having  taken  four  or  five 
60-grain  doses  of  salicylate  of  soda  every 
three  hours  by  mistake,  marked  im- 
provement of  the  uveitis  occurred.  In 
subsequent  uses  of  .  large  doses  the" 
writer '  noticed  similar  response  in  this 
disease.  Maragliano  states  that  it  is  not 
a  depressant  of  the  heart,  for  the  ar- 
terial pressure  is  elevated  in  moderate 
dosage.  In  severe  cases  the  writer  gives 
40  grains  of  the  salicylate  every  two  or 
three  hours  till  relief  is  obtained.  Mor- 
ton (Ophthal.  Record,  Jan.,  1903). 

Iridectomy. — The  excision  of  a  part  of 
the  iris  may  be  required  for  the  sequels 
of  iritis,  as  exclusion  of  the  pupil  or  ex- 
tensive synechia;  for  occlusion  of  the 
pupil,  its  closure  by  a  deposit  of  lymph; 
for  corneal  opacity  in  front  of  the  pupil, 
some  part  of  the  cornea  remaining  clear; 
for  partial  opacity  of  the  lens;  or  for 
glaucoma. 

Location. — If  done  to  secure  a  clear 
passage  for  light  through  the  dioptric 
media,  "optical  iridectomy,"  it  must  be 
located  so  light  can  enter  through  the 
best  dioptric  surfaces,  must  be  as  small 
as  will  remain  subsequently  unobstructed 
and  must  be  exposed  when  the  lids  are 


opened.  If  it  is  merely  to  free  the  iris 
from  its  adhesions,  or  open  up  a  passage 
from  the  posterior  to  the  anterior  cham- 
ber, or  for  glaucoma,  it  should  be  placed 
where  it  will  ordinarily  be  hidden  as 
much  as  possible  beneath  the  lids.  For 
glaucoma  it  should  be  large,  including 
one-fifth  of  the  circumference  of  the  iris, 
and  should  extend  up  to  the  ciliary  mar- 
gin. 

Technique. — An  incision  is  made  in  the 
cornea  between  the  location  for  the  iri- 
dectomy and  the  corneal  margin,  slightly 
longer  than  the  width  of  the  iridectomy 
and  parallel  to  the  corneal  margin.  This 
is  made  either  with  a  narrow  Graefe  knife 
or  a  lance-shaped  keratome.  A  pair  of 
iris-forceps  is  introduced  and  the  iris 
seized  near  its  pupillary  margin,  and  the 
part  so  caught  is  drawn  outside  the  cor- 
neal incision.  Sometimes  the  iris  can 
be  better  separated  from  adhesions  by  a 
blunt  iris-hook  which  is  pressed  upon  the 
pupillary  edge  of  the  iris  until  it  catches 
under  it,  and  draws  it  out  through  the 
corneal  incision.  A  sufficient  portion  of 
the  iris  having  been  drawn  out,  it  is  cut 
off  with  fine  scissors,  the  stump  is  re- 
turned within  the  eye,  care  being  taken 
to  free  it  entirely  from  the  corneal  in- 
cision; and  the  eye  is  closed  with  a  light 
dressing  until  the  corneal  wound  ceases 
to  allow  the  escape  of  the  aqueous, 
usually  but  a  few  hours.  Iridectomy 
should  not  be  done  for  the  sequelas  of 
iritis  until  long  after  the  eye  has  become 
free  from  redness  or  irritability. 

In  iridectomy  instead  of  drawing  the 
iris  out  and  stretching  (perhaps  tear- 
ing) the  fibres,  so  that  the  resultant 
coloboma  is  irregular  and  misplaced,  two 
incisions  four  to  five  millimetres  wide, 
one  above  and  the  other  below,  should  be 
made.  The  de  Wecker  scissor-forceps  are 
then  introduced  into  the  lower  section, 
and  the  pointed  branch  is  slipped  beneath 
the  iris.  Incisions  are  now  made  to  the 
right  and  the  left,  thus   circumscribing 
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the  summit  of  a  triangle.  The  forceps 
are  now  introduced  from  above,  the  flap 
is  withdrawn  and  is  cut  squarely  off  by 
a  third  snip.  In  this  way  a  large,  gaping 
opening  is  formed,  with  the  apex  of  the 
triangle  directed  downward.  Abadie 
(Annales  d'Ocul.,  June,  '88). 

The  following  operation  devised  for  the 
treatment  of  iridodialysis  from  contu- 
sion: "A  narrow,  somewhat  slanting  in- 
cision was  made  in  the  cornea,  near  the 
sclero-corneal  junction,  with  a  broad 
needle  or  a  very  small  keratome.  Fine 
forceps  are  introduced,  and  the  iris,  near 
its  detached  periphery,  is  seized  and 
drawn  into  the  wound.  A  small  portion 
is  drawn  through  the  wound,  enough  only 
to  insure  being  held  in  position  by  a 
compress  bandage,  till  healing  has  taken 
place.  In  order  to  more  thoroughly  se- 
cure its  maintenance  in  the  wound,  a 
fine  suture  may  be  passed  through  the 
conjunctiva  at  the  border  of  the  wound, 
and  the  iris  stitched  thereto.  The  suture 
may  be  removed  in  forty-eight  hours." 
Operation  successfully  performed  in  four 
cases.  E.  Smith  (Jour.  Amer.  Med. 
Assoc,  Sept.  19,  '91). 

Case  of  syphilitic  iritis  with  gum- 
matous formations  in  both  irides,  in 
which  iridectomy  was  successfully  per- 
formed after  the  iris-tissue  had  become 
atrophic.  Myers  (Va.  Med.  Monthly, 
June,  '93). 

In  anterior  syneehise  the  synechias  are 
cut  through  by  means  of  a  special  blunt- 
pointed  knife,  the  blade  of  which  is 
curved  to  represent  the  third  of  a  cir- 
cumference and  having  a  diameter  of 
seven  to  eight  millimetres.  An  opening 
less  than  one  millimetre  long  is  made  in 
the  cornea  with  a  Graefe  cataract-knife, 
parallel  to  the  radiating  fibres  of  the  iris, 
care  being  taken  to  avoid  wounding  the 
iris  and  the  lens.  The  synechotome  is 
then  introduced  between  the  cornea  and 
the  synechias  and  the  latter  are  cut 
through  by  traction  with  the  curved 
knife.  Atropine  and  bandage  complete 
the  operation.  The  following  are  neces- 
sary conditions  for  the  operation:  1.  The 
synechias  ought  to  be  sufficiently  central, 
that  the  knife  may  pass  between  the 
point  of  attachment  of  the  iris  and  its 
great  circle.     2.  At  the  point  chosen  for 


the  puncture  of  the  cornea  the  anterior 
chamber  must  be  deep  enough  to  prevent 
a  wounding  of  the  iris  or  to  produce  an 
adhesion  in  this  place.  Gaupillat  (Re- 
cueil  d'Ophtal.,  June,  '95). 

In  order  to  avoid  prolapse  of  the  vitre- 
ous in  iridotomy  or  iridectomy  for  occlu- 
sion of  the  pupil,  a  narrow  knife  should 
be  introduced  through  the  corneo-scleral 
junction  and  the  iris  incised  before  the. 
counter-puncture  is  made  in  the  limbus 
on  the  opposite  side.  Segal  (Novotschen- 
Kask,  Vestnik  of  Ophth.,  Jan.,  Feb.,  '96) . 

Choroiditis. 

Plastic  inflammation  and  ateophy 
of  the  choeoid  is  more  of  a  chronic  de- 
generative process  than  an  acute  inflam- 
mation. It  often  accompanies  similar  in- 
flammation of  the  iris  and  ciliary  body, 
and  is  variously  designated  "choroiditis," 
"iridochoroiditis,"  and  "choroidal  at- 
rophy." 

Symptoms. — Only  the  appearances  re- 
vealed by  the  ophthalmoscope  are  char- 
acteristic of  this  disease,  although  it  may 
be  attended  with  discomfort  or  aching  in 
and  about  the  eyes,  flashes  of  light,  im- 
pairment of  vision  by  scotomata,  or 
clouds  due  to  vitreous  opacities.  In  the 
early  stages  of  exudation  the  choroid  may 
be  swelled,  is  lighter  color,  yellower  than 
normal;  and  may  be  veiled  by  haziness 
of  the  vitreous;  but  there  are  no  pigment 
deposits.  Later,  as  the  process  passes  on 
to  atrophy,  the  margins  and  parts  in- 
cluded in  the  affected  area  show  brown 
or  black  pigment  deposits,  between  which 
may  be  seen  the  large  vessels  of  the  deep 
layer  of  the  choroid  or  the  white  sclera. 
Throughout  the  disease  the  retinal  ves- 
sels run  over  the  affected  area  undis- 
turbed. When  the  atrophy  and  pigment 
deposits  are  complete,  the  appearances 
produced  tend  to  continue  throughout 
life. 

Etiology.  —  The  causes  of  inflamma- 
tion of  the  iris  and  ciliary  body  similarly 
affect   the   choroid.     In   addition,   it  is 
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liable  to  suffer  from  eye-strain  in  hyper- 
opia, astigmatism,  and  most  extensively 
in  myopia.  Excessive  use  of  the  eyes 
and  exposure  to  excessive  light  and  heat, 
especially  when  habitually  concentrated 
on  one  part  of  the  choroid,  are  also  im- 
portant causes. 

Case  of  double  chorioretinitis  in  the 
macular  regions,  following  a  flash  of 
lightning  and  a  flash  from  burning  lyco- 
podium.  The  patient,  a  man  21  years  of 
age,  was  stunned  by  a  stroke  of  light- 
ning and  upon  recovering  was  unable  to 
see  for  several  moments,  the  sight  return- 
ing first  in  the  right  eye.  Later  in  the 
same  day  he  was  exposed  to  a  flash  of 
lycopodium  powder.  The  following  day 
he  noticed  scintillating  scotomata,  which 
persisted  in  greatly  varying  forms,  to- 
gether  with  micropsia  in  the  right  eye. 
In  the  same  eye,  directly  in  the  macular 
region,  the  retinal  tissue  seemed  to  be 
slightly  puffed  into  an  irregular  flattened 
mass.  The  tissue  itself  did  not  appear 
to  be  opaque  or  discolored,  but  glistened. 
in  places  as  though  the  underlying  ma- 
terial was  composed  of  an  extremely-thin 
coating  of  cicatrizing,  almost  transparent 
jelly.  In  both  eyes  the  nerve-head  was  a 
trifle  gray  and  hazy.  The  left  eye  was 
similarly  affected,  though  to  a  less  de- 
gree. The  visual  fields  were  normal  in 
extent,  but  exhibited  a  series  of  relative 
scotomata.  Three  months  later  a  small 
haemorrhage  was  visible  between  the 
choroid  and  retina  below  the  left  fovea. 
The  patient  made  almost  full  recovery. 
Oliver  (Internat.  Med.  Mag.,  Oct.,  '96). 

Conclusions  based  on  a  study  of  met- 
astatic choroiditis:  — 

1.  Metastatic  choroiditis,  or  suppura- 
tive panophthalmitis,  may  follow  septic 
infection  through  the  genital  tract  after 
labor. 

2.  As  a  rule,  both  eyes  are  affected, 
although  one  alone  may  be  affected. 

3.  The  disease  first  commences  in  the 
uveal  tract,  afterward  involves  the  vitre- 
ous humor,  and  finally  is  exhibited  in 
-great  swelling  of  the  lids,  with  chemosis 
of  the  conjunctiva,  and,  usually,  rupture 
of  the  cornea  or  sclera,  or  both. 

4.  The  prognosis  for  sight  is  bad  in  all 
cases. 


5.  The  prognosis  for  life  is  worse  when 
the  disease  is  bilateral  than  when  it  is 
unilateral,  and  is  bad  in  all  cases. 

6.  Endocarditis  is  present  in  the  ma- 
jority of  eases. 

7.  Surgical  interference  is  distinctly 
contra-indicated.  J.  Herbert  Claiborne 
(Annals  of  Ophth.,  Apr.,  '97). 

Five  cases  of  choroiditis  in  young  pa- 
tients caused  by  excessive  functional  ac- 
tivity of  the  e.yes.  Diminished  tonicity 
of  the  tissues  and  circulation  incident  to 
in-door  work,  vitiated  air,  want  of  sun- 
light, lack  of  exercise,  and  indulgence  in 
improper  food.  A.  C.  Corr  (Amer.  Jour, 
of  Ophthal.,  July,  '98). 

Five  cases  of  iridochoroiditis  in  which 
the  lesion  was  characteristically  that  of 
gonorrhoea.  Inflammation  of  the  uveal 
tract,  due  to  this  cause,  develops  much 
more  rapidly  than  the  ordinary  rheu- 
matic iritis  and  choroiditis  and  the  plas- 
tic character  of  the  inflammation  is  less 
pronounced,  it  being  rather  of  a  serous 
variety.  It  never  seems  to  follow  the 
urethritis  immediately,  but  is  invariably 
preceded  by  an  arthritis  usually  of  the 
knee-joint.  The  iritis  or  choroiditis  is 
distinct  from  the  ordinary  type  in  being 
sudden  in  its  onset,  very  rapid  in  its 
development,  accompanied  by  severe 
pain  and  a  rapid  and  complete  loss  of 
vision.  Though  the  inflammatory  proc- 
ess is  obstinate  and  subject  to  frequent 
relapses,  it  eventually  subsides  and 
usually  leaves  no  trace  behind.  There 
is  almost  never  any  gelatinous  or  fibrin- 
ous exudation  into  the  anterior  cham- 
ber and  the  main  cause  for  rapid  and 
marked  deterioration  of  vision  seems  to 
be  due  to  a  general  serous  infiltration 
of  the  iris  and  choroid  and  a  diffuse  in- 
filtration into  the  aqueous  and  vitreous 
humors.  Synechias  seldom  occur,  and,  if 
they  do,  they  are  easily  broken.  When 
the  patient  incurs  another  attack  of 
gonorrhoea,  the  iritis  is  again  liable  to 
manifest  itself;  but  the  disappearance 
of  the  iritis  under  appropriate  treat- 
ment without  leaving  synechia?  proves 
the  absence  of  the  plastic  character, 
and  at  once  distinguishes  it  from  the 
usual  form  of  serous  iritis.  Leeches, 
atropine,  and  hot  fomentations  with 
sodium  salicylate  internally,  and  an  ap- 
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propriate  treatment  for  the  urethritis 
are  usually  followed  by  satisfactory  re- 
sults. C.  S.  Bull  (Medical  Record,  Dee. 
20,  1902). 

Varieties. — "When  one  or  two  large 
areas  of  the  choroid  are  affected  at  once 
it  is  called  diffuse  choroiditis.  "When 
small  areas  are  affected  the  remainder  of 
the  choroid  being  normal,  it  is  called 
localized  choroiditis  if  only  one  or  two 
patches  appear,  or  disseminated  choroi- 
ditis if  there  are  several.  When  the  re- 
gion of  the  macula  is  involved  it  is  called 
central  choroiditis;  and  a  form  of  the 
central  occurring  in  old  persons  is  called 
senile. 

Diagnosis. — Choroiditis  is  recognized 
with  the  ophthalmoscope  by  the  color 
and  pigmentation  of  the  affected  areas. 
It  has  to  be  distinguished  from  exudation 
or  opaque  nerve-fibres  in  the  retina  and 
from  coloboma  of  the  choroid. 

Tuberculosis  of  the  choroid  is  to  be 
distinguished  from  glioma  of  the  retina 
by  the  early  appearance  of  inflammatory 
symptoms,  including  iritis:  phenomena 
which  are  wanting  in  this  stage  in  glioma. 
Wagenmann  (Deutsche  med.  Woch.,  Oct. 
1,  '91). 

Prognosis. — Choroidal  inflammation 
is  always  serious.  Its  obscure,  persistent 
causes,  difficult  of  recognition  and  re- 
moval, make  it  generally  a  disease  liable 
to  continue  until  it  has  done  very  grave 
damage  to  the  eye.  It  is  worth  every 
effort  to  permanently  check  its  progress. 
Cases  where  it  is  localized  and  does  not 
involve  the  macula  are  the  most  favor- 
able, and  may  end  in  cure  without  notice- 
able impairment  of  vision. 

Treatment.  —  Complete  rest  for  the 
eyes,  often  under  a  mydriatic,  is  im- 
portant, with  protection  from  sudden 
changes  or  great  excess  of  light,  or  ex- 
posure to  heat.  This  will  sometimes  re- 
quire a  change  of  occupation,  as  the  giv- 
ing   up    of    cooking    or    blacksmithing. 


Correcting  lenses  must  be  constantly 
worn,  and  during  the  acute  stage  much 
use  of  near  vision  should  be  avoided. 
The  underlying  dyscrasia  must  also  re- 
ceive efficient  treatment,  for  upon  this 
will  depend  the  persistence  and  extension 
of  the  disease  and  the  ultimate  results. 
Syphilis  should  be  combated  by  the  pro- 
longed use  of  mercury;  with,  sometimes, 
iodides  late  in  the  disease.  A  general 
tonic  regimen  is  generally  required.  Out- 
door life  is  beneficial,  and  on  account  of 
its  depressing  influence  upon  general 
nutrition  prolonged  confinement  to  a 
dark  room  should  be  carefully  avoided. 

Improvement  obtained  in  a  case  of 
specific  choroiditis  by  the  application  of 
mercurial  inunction.  The  patient  had  a 
marked  intolerance  for  potassium  iodide 
and  the  bichloride  of  mercury.  Micleso 
(Bull,  de  la  Soc.  des  Med.  et  Nat.  de 
Jassy,  '92). 

Case  of  choroiditis  of  several  months' 
duration  in  which,  notwithstanding  the 
use  of  iodide  of  potassium,  etc.,  vision  was 
reduced  to  light-perception.  Gradual  im- 
provement occurred  under  the  hypoder- 
mic use  of  pilocarpine  in  doses  of  from 
V«  to  Vi  grain.  Fryer  (Kansas  City  Med. 
Index,  '92). 

Case  of  metastatic  exudative  muco- 
purulent chorioretinitis,  with  complica- 
tions following  remittent  fever,  studied  in 
which  the  fellow-eye  showed  symptoms 
of  sympathetic  irritation.  Removal  of 
the  exciting  eye  was  followed  by  com- 
plete recovery  of  the  sympathizing  one. 
Schwartzschild  believes  that  the  sympa- 
thetic affection  was  caused  by  the  trac- 
tion of  the  inflammatory  exudate  upon 
the  ciliary  processes,  and  that  the  disease 
is  a  neurosis  of  reflex  origin.  Weber  and 
Schwartzschild  (Amer.  Jour,  of  Ophthal., 
Apr.,  '93). 

Case  of  suppurative  iridochoroiditis : 
recovery  by  subconjunctival  injections  of 
bichloride,  mercurial  inunctions,  and  in- 
jections of  bichloride,  with  atropine  and 
hot  compresses.  Coppez  (Revue  Gen. 
d'Ophtal.,  Sept.  30,  '95). 

Conclusions  regarding  the  treatment  of 
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choroiditis:  1.  The  subcutaneous  injec- 
tions of  iodine  are  more  efficacious  than 
other  iodized  preparations  in  the  affec- 
tions of  the  uveal  tract  amenable  to  this 
treatment.  2.  Such  affections  are  dis- 
seminated choroiditis,  fibrinous  irido- 
choroiditis,  and  iridosclerochoroiditis. 
In  the  last  two  they  should  be  joined 
with  the  usual  remedies,  particularly 
cauterization.  3.  The  injections  are  es- 
pecially valuable  in  choroiditis  of  rheu- 
matic and  of  bacillary  origin.  4.  In  spe- 
cific forms  they  are  no  better  than 
iodides,  and  are  inferior  to  mercury. 
5.  The  daily  doses  vary  from  0.1  to  0.4 
centigramme;  the  reaction  is  insignifi- 
cant. Vignes  (Archives  d'Ophtal.,  Aug., 
*96). 

Lapersonne's  (of  Lille)  new  method  of 
evisceration  by  actual  cautery:  '  Under 
anaesthesia  the  cornea  is  split  vertically 
and  horizontally  into  four  sections. 
When  the  pus  has  escaped,  the  thermo- 
cautery, heated  to  a  red  heat,  is  passed 
into  the  eye,  and  stirred  about  until  all 
the  contents  of  the  sclerotic  coat  are  de- 
stroyed,— vitreous,  retina,  and  choroid, — 
and  the  optic  disk  finally  burned  with 
the  point  of  the  instrument.  The  re- 
maining shell  is  then  thoroughly  syringed 
out  with  an  antiseptic  solution,  and 
filled  up  with  powdered  iodoform.  No 
sutures  or  dressings  are  applied.  Not 
only  is  a  fair  stump  obtained,  but  the  in- 
flammatory reaction  in  the  orbital  tis- 
sues is  rapidly  checked.  Panas  (Edin- 
burgh Med.  Jour.,  Dec,  1900;  from 
L'Echo  Med.  du  Nord,  1900) . 

Purulent  Inflammation  of  the  Iris, 
Ciliary  Body,  and  Choroid. — Although 
in  grave  plastic  iritis  hypopyon  may  ap- 
pear, the  exudate  becoming  largely  pu- 
rulent, these  cases  running  the  general 
course  of  plastic  iritis  require  no  sepa- 
rate consideration.  A  totally  distinct 
clinical  picture  is  presented  when  general 
suppuration  of  the  uveal  tract  occurs, 
called  "suppurative  choroiditis,"  or 
"iridochoroiditis,"  or,  from  its  involve- 
ment of  all  parts  of  the  eye,  "panophthal- 
mitis. 

Symptoms. — The  disease  begins  with 


great  disturbance  of  vision,  pain  in  and 
about  the  eye,  and  general  redness.  The 
conjunctiva,  the  lids,  and  often  the  tis- 
sues of  the  orbit  become  greatly  swelled. 
Haziness  of  the  vitreous  quickly  prevents 
any  view  of  the  fundus;  and  the  eye 
rapidly  becomes  entirely  blind.  The 
pain  continues  to  increase  until  the 
sclero-corneal  coat  is  perforated,  allowing 
exit  to  the  contained  pus.  Then  pain 
rapidly  diminishes,  the  swelling  goes 
down  and  the  eyeball  soon  shrinks  to  a 
small,  sightless,  and  generally  harmless 
stump:   phthisis  bulbi. 

Etiology. — Suppuration  of  the  uveal 
tract  arises  from  infected  wounds,  either 
accidental  or  operative;    from  perforat- 
ing ulcer  or  abscess  of  the  cornea;    or 
thrombosis  of  the  orbital  veins  in  orbital 
cellulitis.     It  may  also  be  produced  by 
metastasis    or    embolism    in    connection 
I  with  abscess  in  other  parts  of  the  body,  or 
!  in  pyaamic  conditions,  puerperal  sepsis, 
j  or  erysipelas^  or  in  cerebro-spinal  men- 
!  ingitis,  influenza,  scarlatina,   and  other 
j  acute  specific  fevers. 

Diagnosis. — The  disease  cannot  es- 
cape notice  unless  masked  by  previous 
inflammation  of  the  orbit,  erysipelas  of 
the  lids,  or  suppuration  of  the  cornea;  or 
unless  it  occur  in  the  course  of  exhaust- 
ing disease,  when  the  local  reaction  may 
be  slight,  and  the  loss  of  vision  unnoticed 
by  the  dull  or  unconscious  patient.  It 
is  to  be  distinguished  from  other  ocular 
inflammations,  by  the  opacity  of  the  vit- 
reous and  rapid  loss  of  sight;  or  when  it 
supervenes  upon  corneal  ulcer,  by  in- 
crease of  pain  and  swelling. 

Peognosis. — Most  cases  run  a  rapid 
course  to  complete  blindness  and  phthisis 
hulbi.  In  a  few  the  reaction  is  less  severe 
and  a  purulent  accumulation  in  the  vit- 
reous simulating  in  appearance  glioma  of 
the  retina  remains  indefinitely.  Such 
cases  are  called  "pseudoglioma."     In  a 
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very  few  cases  in  children,  where  the 
purulent  choroiditis  follows  specific 
fevers,  and  especially  eerebro-spinal 
meningitis,  some  sight  is  retained,  and 
the  vitreous  humor  may  subsequently 
clear  up  to  a  considerable  extent. 

Case   of   panophthalmitis   from   infec- 
tion  with   the   micrococcus   lanceolatus 
without    a    perforating    wound    of    the 
eyeball.     The  infection  in  this  case  ap- 
parently proceeded  from  -within,  but  its 
focus    was    undiseoverable.      The    case 
shows  the  possibility  of  infection  from 
within    in    cases     of    slight    contusion 
which  probably   reduce   the   vitality   of 
the  tissues,  also  the  possibility  of  the 
entrance    of    micro-organisms    into    the 
circulation  through  lesions  too  small  to 
be  visible.     J.  E.   Weeks    (Ophth.  Rec, 
Feb.,  1903). 
Treatment. — Pain  is  most  promptly 
relieved  and  the   disease  cut  short  by 
enucleation  of  the  eye;  but  this  has  in  a 
few  cases  been  followed  by  death  from 
meningitis.     Some  authors  believe  that 
the  risk  of  meningitis  is  increased  by 
enucleation;  but  this  is  very  doubtful  if 
proper  care  is  taken  to  cleanse  the  wound 
and  secure  free  drainage. 

When,  because  of  the  patient's  condi- 
tion or  disinclination,  enucleation  cannot 
be  done,  the  eye  should  be  poulticed, 
and  after  two  or  three  days  opened  by  a 
free  incision  across  the  cornea  that  will 
permit  the  escape  of  the  crystalline  lens 
and  all  purulent  accumulations.  Anal- 
gesics, such  as  morphine  and  acetanilid, 
may  be  necessary  until  the  eye  is  opened. 
If  the  eye  retains  some  sight,  poulticing 
is  improper;  rest,  atropine,  and  bleeding 
from  the  temple  are  indicated.  Even 
where  the  eye  is  blind,  but  the  pain  and 
swelling  not  severe,  as  in  pseudoglioma, 
it  may  be  wise  to  defer  operation  until 
the  general  health  is  improved. 

Results  of  278  iridectomies  to  prevent 
the  recurrence  of  attacks  where  the 
pupil  was  more  or  less  completely  closed 
by   synechias.     They  were  favorable  in 


a  large  majority  of  cases;  the  inflam- 
matory phenomena  were  lowered,  and 
the  ocular  tonus  brought  nearer  to  nor- 
mal, and  vision,  both  central  and  pe- 
ripheral, was  improved.  Failure  was 
usually  the  result  of  too  long  delay. 
Immermann  (La  Clinique  Ophtalmol., 
Aug.  25,  1903). 

Tumors  of  the  Uveal  Tract. — This  is 
a  not  very  unusual  seat  of  secondary 
tumors,  although  they  may  attract  little 
attention,  appearing  late  and  growing 
slowly.  The  following  are  the  principal 
primary  new  growths. 

Cyst  of  the  ihis  is  apt  to  follow  a 
penetrating  wound  in  which  a  bit  of  epi- 
thelium or  eyelash  has  been  implanted  on 
the  iris.  It  may  have  the  form  of  a  serous 
cyst  occupying  a  large  part  of  the  an- 
terior chamber,  or  an  epithelial  pearl  on 
the  surface  of  the  iris.  Either  form  may 
cause  secondary  glaucoma.  It  should  be 
excised. 

Cyst  of  the  iris  observed  to  develop 
after  the  performance  of  an  iridectomy, 
with  removal  of  a  cilium  from  the  an- 
terior chamber  and  the  discission  of  a 
secondary  cataract,  in  an  eye  which  had 
been  injured  eleven  years  previously. 
Burnett  (Archives  of  Ophthal.,  Apr.,  '92). 
Case  of  epithelial  pearl-tumor  in  the 
iris  following  the  implantation  of  an  eye- 
lash into  the  anterior  chamber.  When 
first  seen,  seven  months  after  the  injury, 
the  cilium  was  extracted  and  an  un- 
successful attempt  was  made  to  remove 
the  tumor.  One  year  later  the  growth 
had  increased  in  size,  and  the  eye  was 
enucleated  on  account  of  sympathetic 
irritation.  The  tumor,  which  was  sur- 
rounded by  pigmented  iris-tissue,  was 
found  to  be  free  from  the  cornea,  ciliary 
body,  and  vitreous,  and  proved  to  be  a 
cyst  lined  by  laminated  epithelium  and 
containing  an  opaque  white  substance, 
composed  of  fat-globules  and  polyhedral 
cells.  Cross  and  Collins  (Lancet,  July 
15,  '93). 

Case  of  uveal  cysts  of  the  iris  in  which 
the  diagnosis  was  made  clinically.  The 
condition  was  seen  in  an  eye  with  abso- 
lute   glaucoma    resulting    from    chronic 
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non-inflammatory  glaucoma  in  a  man  40 
years  old.  The  masses,  two  in  number, 
extended  into  the  pupillary  space  and 
moved  freely.  The  surface  of  each  was 
jelly-like  and  quivering,  producing  fine 
creases  in  the  cyst-wall.  Microscopical 
examination  corroborated  the  clinical 
diagnosis.  Eales  Birmingham  and  Sin- 
clair Ipswich  (Lancet,  Feb.  15,  '96). 

Iridectomy  advised  for  two  brownish 
tumors  protruding  from  behind  the  outer 
lower    quadrant    of    both    irides.      The 
opinion  given  that  these  are  uveal  cysts, 
not  secondary  to  malignant  neoplasms, 
and   perhaps   arising   from   the   anterior 
border  of  the  ciliary  body.    M.  W.  Zim- 
mermann  (Ann.  of  Ophth.,  July,  '97). 
Gumma  may  develop  in  the  iris,  caus- 
ing one  or  more  rounded  swellings,  at- 
tended with  iritis;  or  in  the  ciliary  body, 
where  it  is  also  attended  with  inflam- 
mation, and  may  cause  ciliary  staphy- 
loma either  from  its  primary  swelling  or 
by  thinning  of  the  overlying  sclera  by- 
absorption  so  that  it  cannot  resist  intra- 
ocular pressure.     In  the  iris  it  usually 
leaves    a    thinned    and    atrophied    spot 
through  which  may  in  some  cases  be  seen 
the  fundus-reflex.     Active  antisyphilitic 
treatment  is  indicated. 

Rare  case  observed  of  gummatous  iritis 
the  result  of  hereditary  syphilis,  in  a 
female  child  7  months  old.  The  anterior 
chamber  was  filled  by  an  hemorrhagic 
exudate,  the  iris  being  almost  unrecog- 
nizable. Liebreeht  (Zehender's  klin. 
Monats.  f.  Augenh.,  May,  '91). 

Two  cases  of  syphilitic  gumma  of  the 
ciliary  body.  The  tumor  passed  through 
the  iris  angle  into  the  anterior  chamber 
and  invaded  the  iris,  which  was  also  the 
seat  of  the  usual  condylomata.  In  one 
case  there  was  a  perforation  of  the  sclera 
and  conjunctiva  through  which  the  most 
of  the  broken-down  tumor-mass  was 
evacuated.  Under  treatment  the  results 
in  both  cases  were  good.  Gallenga 
(Annal.  di  Ottal.,  xxv,  2,  3,  p.  210). 

Differential  diagnosis  of  gumma  and 
sarcoma  of  ciliary  region:  first,  early 
iritis,  vitreous  opacities,  perhaps  dimin- 
ished tension,  rapid  evolution,  and  bulg- 
ing of  sclera;    second,  slow  non-inflam- 


matory onset  with  glaucoma  later; 
thorough  therapeutic  test  to  be  made 
before  enucleation.  Rochon-Duvigneaud 
(Revue  Gen.  de  Clin,  et  de  ThSr.  Jour, 
des  Prat.,  Apr.  13,  '95). 

Case  of  unilateral  syphilitic  iritis,  with 
typical  gumma,  occurring  in  a  man  25 
years  old,  three  months  after  chancre 
of  the  lip,  and  preceded  by  roseola, 
mucous  patches,  etc.  Cure  was  ap- 
parently obtained  after  a  month's  treat- 
ment, but  a  second  attack  was  precipi- 
tated by  instillation  of  pilocarpine.  The 
inflammation  was  ultimately  cured  with- 
out any  trace  of  the  affection,  vision 
being  absolutely  perfect  six  months  after. 
Armaignac  (Recueil  d'Ophtal.,  Mar.,  '96). 

Three  cases  of  gumma  of  the  ciliary 
body  observed  in  patients  21,  27,  and  26 
years  old.  They  appeared  2  '/•  years,  6 
months,  and  2  years  after  the  initial 
lesion.  One  preserved  a  certain  degree 
of  sight  in  spite  of  scleral  perforation. 
In  the  other  two  the  globe  atrophied. 
Injections  of  calomel  once  a  week  gives 
the  best  results,  but  they  should  be  com- 
bined with  inunctions  and  with  injections 
of  the  soluble  salts  of  mercury  daily. 
Terson  (Archives  d'Ophtal.,  July,  '96). 

True  gumma  of  the  ciliary  body  that 
finally  yielded  to  specific  treatment  wit- 
nessed two  and  a  half  years  after  the 
primary  infection.  In  addition  to  the 
signs  of  syphilitic  iritis,  there  was  bulg- 
ing forward  of  the  iris  adjacent  to  the 
tumor,  producing  different  depths  in  the 
anterior  chamber,  gummatous  growths 
in  the  iris,  circumscribed  discoloration 
and  distinction  of  the  sclera  (ciliary 
staphyloma),  and  almost  total  loss  of 
vision  from  exudation  into  the  vitreous 
and  the  pupillary  area.  H.  C.  Highet 
(Brit.  Med.  Jour.,  Nov.  7,  '96). 

Ossification  op  the  choroid  is  often 
found  in  eyeballs  that  have  long  been 
blind,  and  have  undergone  extensive  de- 
generative changes.  It  may  cause  sympa- 
thetic irritation,  but  not  inflammation, 
of  the  fellow-eye. 

Sarcoma  may  arise  primarily  in  either 
part  of  the  uveal  tract.  In  the  iris  it  ap- 
pears as  a  tumor  which  grows  very  slowly, 
usually   brown   and    deeply    pigmented, 
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sometimes  of  lighter  color,  with  visible 
vessels. 

The  differential  diagnosis  with  the 
ophthalmoscope  between  leueosareoma 
and  melanotic  sarcoma  can  only  be  made 
either  when  the  pigment  of  the  hexagonal 
pigment-layer  is  absent,  as  in  an  albino, 
or  where  this  layer  has  been  broken 
through  by  the  growth.  Hill  Griffith 
(Med.  Chronicle,  May,  '92). 

Case  of  simple  melanoma  of  the  iris, 
with  (associated)  symptoms  simulating 
simple  non-inflammatory  glaucoma.  The 
alteration  in  the  color  of  the  left  iris  had 
been  increasing  for  a  period  of  seven 
years  and  had  been  accompanied  by  a 
gradual  loss  of  vision.  The  melanosis 
had  partly  saturated  the  sclera  also  and 
its  vessels.  The  blood-vessels  of  the  iris 
were  slightly  enlarged,  but  not  tortuous. 
There  was  a  deep  glaucomatous  excava- 
tion of  the  nerve,  and  the  field  of  vision 
was  limited  to  the  temporal  side.  Mullen 
(Texas  Med.  Jour.,  Nov.,  "96). 

Primary  sarcoma  of  the  iris  may  be 
mistaken  for  gumma,  for  simple  mela- 
noma, or  for  primary  tubercle  of  the  iris. 
A  simple  melanoma  becomes  darker  and 
darker,  while  a  melanosarcoma  ordinarily 
retains  its  primary  shade.  A  melanoma 
is  also  a  congenital  growth,  while  sar- 
coma is  not.  Whenever  a  gumma  of  the 
iris  appears,  there  is  a  severe  iritis, 
whereas  in  the  early  stage  of  sarcoma  of 
the  iris  there  are  no  inflammatory  symp- 
toms. In  gumma  of  the  iris  there  is  a 
specific  history,  with  other  symptoms  ref- 
erable to  syphilitic  infection.  The  color 
of  the  gumma  is  either  an  iron-red  or 
deep  yellowish  red,  while  that  of  sarcoma 
is  reddish  gray,  blackish  or  light  brown, 
or  flesh-color  (Andrews).  Gumma  is 
non-vascular  and  yellowish  white  in  color 
at  the  summit,  but  at  the  base  it  is  vas- 
cular and  has  a  yellowish-red  border 
(Fuchs).  The  administration  of  anti- 
syphilitic  remedies  for  a  short  time  in 
large  doses  will  clear  up  the  diagnosis. 

Tubercle  of  the  iris  is  of  much  more 
rapid  growth  than  sarcoma,  and  in  color 
is  of  a  light  yellowish  white,  or  light 
grayish  white,  or  light  grayish  yellow 
(Andrews).  As  a  rule,  no  vessels  are 
seen  on  its  surface,  whereas  in  sarcoma 
superficial  vascularization  can  usually  bf 


detected.  The  larger  number  of  cases  of 
tubercle  have  occurred  in  subjects  under 
fifteen  years  of  age,  whereas  the  larger 
number  of  cases  of  sarcoma  have  been 
found  in  older  persons.  Tubercle  is  much 
more  irregular  in  form  than  sarcoma, 
and  the  accompanying  inflammatory 
symptoms  also  appear  earlier.  Clarence 
A.  Veasey  (Annal.  of  Ophth.,  Oct.,  '97). 
Thirty-one  cases  of  diffuse  sarcomata 
of  the  uveal  tract,  an  extremely  rare 
condition  first  distinguished  by  Fuchs 
in  1SS2.  The  most  conspicuous  feature 
of  the  histories  is  the  long  duration  of 
the  disease  in  many  cases,  varying,  a? 
shown  by  the  failure  of  vision,  from 
seven  months  to  ten  years.  There  was 
a  history  of  injury  of  or  operation  in 
seven  cases.  Most  of  the  eyes  were 
glaucomatous.  These  growths  are  all 
characterized  by  their  diffuse  and  in- 
filtrating tendency  as  opposed  to  the 
formation  of  a  definite  tumor.  Parsons 
(Archives  of  Ophthalmology,  Mar., 
1904). 

Sarcoma  of  the  ciliary  body  may  first 
manifest  itself  in  the  pupil  or  by  pushing 
forward  the  iris;  or  it  becomes  adherent 
to  the  iris  and  by  its  growth  drags  the 
iris  away  from  its  ciliary  attachment,  re- 
vealing the  tumor  beneath. 

The  fourth  reported  case  of  melanotic 
sarcoma  of  the  ciliary  body.  The  tumor 
involved  the  ciliary  body,  extending 
forward  into  the  anterior  chamber,  and 
backward  into  the  centre  of  the  vitreous, 
15  by  13.5  millimetres.  It  was  deep 
brown  and  light  gray  in  color,  and  di- 
vided by  strongly  pigmented  septa  into 
three  small  parts  and  one  large  portion. 
Microscopically,  it  presented  the  usual 
features  of  a  mixed-cell,  pigmented, 
choroidal  sarcoma.  Hirschberg  and  A. 
Birnbacher  (Centralb.  f.  prakt.  Augenh., 
Jan.,  '95). 

Case  of  melanosarcoma  of  the  ciliary 
body  observed  in  an  early  stage,  asso- 
ciated with  apparent  iridodialysis.  Mi- 
croscopically the  tumor  consisted  of 
round  and  spindle-shaped  unpigmented 
cells  extending  from  the  ciliary  body. 
Anteriorly  the  growth  was  preceded  by 
an  increase  in  the  pigment-cells  in  the 
ciliary  body,  the  root  of  the  iris,  and  the 
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membrane  of  Descemet,  which  gave  the 
clinical  appearance  of  iridodialysis.     Pig- 
ment-cells were  also  found  between  the 
lamella  of  the  sclera,  in  the  blood-vessels, 
and  even  in  the  peribulbar  tissues,  show- 
ing an  early  metastasis.    Walter  (Archiv 
f.  Augenh.,  B.  31,  H.  11, '96). 
Sarcoma  of  the  choroid  starts  as  a 
rounded    displacement    of    the    retina, 
which  is  not  wavy  like  an  ordinary  de- 
tachment; and  through  which  large  ves- 
sels may  be  seen. 

Case  of  hereditary  sarcoma  of  the  eye- 
ball in  three  generations.  The  left  eye 
of  the  mother  and  daughter  were  affected 
with  melanotic  sarcoma,  and  it  was  stated 
that  a  sister  of  the  mother  had  died  of 
multiple  tumors,  and  had  lost  an  eye, 
and  that  the  father  and  a  twin-sister  of 
the  first  patient  had  also  lost  an  eye. 
The  nature  of  the  affection  was  unknown 
in  the  last  three  instances.  Silcock 
(Brit.  Med.  Jour.,  May  21,  '92). 

Microscopical  examination  of  sarcoma 
of  the  choroid,  arising  from  injury,  made 
early  in'  its  progress,  shows  that  the 
growth  is  almost  wholly  confined  to  the 
choroid.  Buller  (Trans.  Amer.  Ophthal. 
Soc,  '95). 

From  observations  based  upon  the  mi- 
croscopical examination  of  nine  cases  of 
sarcoma  of  the  choroid  it  is  thought  that 
these  tumors  begin  in  the  vessel-walls 
and  cause  an  obstruction  to  the  venous 
circulation,  which  becomes  greater  as  the 
vertex  veins  become  involved.  As  a  re- 
sult of  the  involvement  of  the  sclera  by 
the  tumor  the  lymph-channels  also  be- 
come blocked.  In  those  cases  in  which 
there  is  greatly-increased  tension  the  ar- 
terial lumen  is  concentrically  narrowed. 
The  venous  congestion  and  increases  in 
capillary  area  produced  by  the  venous 
obstruction  cause  an  augmented  tran- 
sudation and  oedema,  especially  in  the 
ciliary  body,  and  this  is  the  cause  of  in- 
creased tension.  Schlemm's  canal  re- 
mains nearly  normal  in  all  instances,  but, 
in  cases  in  which  the  tension  remains  low, 
the  surrounding  veins  become  enlarged. 
In  cases  of  markedly-increased  tension 
the  root  of  the  iris  is  forced  against  the 
posterior  layer  of  the  cornea,  the  choroid 
pressing  against  the  sclera.  The  tension 
of  the  eyes  is  not  dependent  upon  the 


size  of  the  growth,  but  upon  its  position. 
Travis  (Ophthalmic  Record,  Apr.,  '96). 

Case  of  metastatic  sarcoma  of  the 
choroid  which  occurred  in  a  man  26 
years  of  age.  In  this  case  both  the  eyes 
were  affected.  Examination  of  one  eye 
showed  sarcomatous  patches,  varying  in 
size,  color,  etc.,  the  largest  and  most 
prominent  one  lying  just  below  the  op- 
tic-nerve entrance  and  apparently  in- 
cluding it.  The  optic  nerve  seemed  to 
be  swollen  behind  its  entrance.  Micro- 
scopically these  patches  were  found  to 
consist  of  small  round  cells,  some  spindle 
cells,  many  blood-vessels,  and  channels. 
Examination  of  the  choroid  revealed 
sarcomatous  nodules  in  practically  al- 
most all  of  the  viscera.  Wiener  (Jour. 
Amer.  Med.  Assoc,  Nov.  8,  1902). 

Case  of  melanosarcoma  of  the  choroid. 
The  patient  presented  a  nodular  mass 
of  the  left  eye  which  could  be  seen  pro- 
truding between  the  widely  opened  eye- 
lids. The  nodule,  which  was  somewhat 
mobile,  was  vascular  and  pigmented. 
Its  internal  surface  was  covered  with 
numerous  scabs,  beneath  which  bleeding 
areas  could  be  exposed.  The  skin  of  the 
lower  lid  was  excoriated  and  excreted  a 
thin,  sanious  fluid.  The  mass  was  pain- 
less, and  the  right  eye  was  normal  in 
every  respect.  Tne  orbital  contents 
were  removed  and  the  patient  made  an 
uneventful  recovery.  A  very  careful 
microscopical  examination  of  a  large 
number  of  sections  from  the  removed 
mass  was  made.  The  preponderance  of 
the  cells  over  the  intercellular  substance 
(as  is  usual  in  such  growths),  the  gross 
infiltration  into  the  surrounding  tissues, 
and  the  thorough  destruction  of  all  the 
soft  ocular  elements  are  of  the  utmost 
importance.  The  long  period  of  time, 
possibly  more  than  twenty-six  years  in 
this  case,  that  the  growth  had  been  in 
existence  and  the  almost  certain  surety 
of  the  failure  of  extension  or  metastasis 
for  a  period  of  more  than  three  years' 
time  after  the  removal  of  the  orbital 
mass  are  of  great  importance  in  the 
prognosis  of  such  an  affection.  C.  A. 
Oliver  ("Univ.  Med.  Mag.,  Feb.,  1901). 

Case  of  metastatic  carcinoma  of  the 
choroid.  Thirty  cases  collected  from 
literature,  including  writer's  own.     The 
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age  of  the  patients  ranged  from  30  to 
58  years;  the  average  was  little  less 
than  45  years.  Twenty  of  the  primary 
growths  were  situated  in  the  breast; 
one  in  the  thyroid;  and  one  was  a 
dermoid  cyst  of  the  suprarenal  body. 
In  2  cases  the  primaryy  growths  were 
not  located.  Twenty-two  of  the  pa- 
tients were  females  and  7  males.  This 
is  probably  due  to  the  fact  that  car- 
cinoma of  the  breast  more  readily  gives 
metastasis  to  the  eye.  In  one  of  the 
7  males  the  carcinoma  was  situated  in 
the  breast.  Metastasis  takes  place  to 
the  eye  along  the  lymph  channels.  In 
10  eases  the  right  eye  was  involved  first, 
in  9  cases  the  left  eye,  and  in  10  cases 
both  eyes.  In  1  case  the  side  involved 
is  not  stated.  It  is  possible  that  if  the 
patients  live  long  enough  both  eyes 
would  always  be  involved.  In  many 
cases  detachment  of  the  retina  occurs 
very  early  in  the  disease,  sometimes  be- 
fore the  deposit  can  be  seen.  The  prog- 
nosis is  bad;  the  average  duration  of 
life  after  the  occurrence  of  eye  symp- 
toms in  24  cases  was  six  and  one-half 
months.  The  greatest  expectation  of 
life  is  about  two  years.  The  first  de- 
posit usually  occurs  near  the  point  at 
which  the  short  ciliary  artery  enters  the 
globe,  and  is  a  flabby  discoid  thicken- 
ing of  the  choroid  with  a  central  eleva- 
tion of  2  or  3  millimeters.  The  differ- 
ential diagnosis  is  to  be  made  chiefly 
from  sarcoma.  E.  L.  Oatman  (Amer. 
Jour.  Med.  Sci.,  Mar.,  190.3). 

For  many  months  or  years  uveal  sar- 
coma grows  slowly,  giving  rise  to  no  other 
symptoms;  this  is  its  first,  or  latent, 
stage.  Then  it  causes  increased  tension 
of  the  eyeball  and  inflammation;  the 
second,  or  inflammatory,  stage.  The 
third  stage  begins  when  it  perforates  the 
sclera  and  begins  to  invade  neighboring 
tissues.  It  now  grows  rapidly.  The 
fourth  stage  begins  with  the  extension 
of  the  disease  by  metastasis  to  other 
organs. 

Treatment. — The  earliest  possible  re- 
moval of  the  tumor  is  indicated.  In  a 
few  cases  of  sarcoma  of  the  iris  this  may 


be  accomplished  by  iridectomy,  removing 
the  growth  with  the  iris  from  which  it 
springs.  In  all  other  cases  the  eye  must 
be  enucleated,  and  if  perforation  of  the 
sclera  has  occurred  the  orbit  should  be 
emptied  of  its  contents. 

If  a  case  of  primary  sarcoma  in  the  iris 
be  seen  in  the  first  stage  of  the  disease, 
before  any  signs  of  surrounding  irritation 
have  appeared,  it  is  best  to  immediately 
remove  the  growth  by  an  iridectomy  so 
placed  as  to  include  the  tumor  in  the 
coloboma;     whereas,    in    those   cases    in 


Sarcoma  of  the  iris.     (Andrews.) 

which  the  second  stage  has  been  reached, 
enucleation  should  be  performed.  An- 
drews (N.  Y.  Med.  Jour.,  June  1,  '89). 

Twenty-four  cases  of  sarcoma  of  the 
uveal  tract  observed  in  the  Gottingen 
University  clinic.  In  view  of  the  pro- 
portion of  37  */«  per  cent,  of  definite 
cures  personally  witnessed,  the  prog- 
nosis does  not  seem  to  be  so  unfavorable 
as  is  generally  supposed.  It  is  recom- 
mended that  operation  should  be  done  as 
early   as   possible.      If  no   recurrence   is 
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noticed  within  three  or  four  years,  the 
patient  is  tolerably  safe;  not  absolutely 
so,  however,  as  was  shown  in  1  case  in 
which  there  was  recurrence  ten  years 
after  operation.  Freudenthal  (Arehiv  f. 
Ophthal.  [Grafe],  Apr.,  '91). 

After-results  of  23  enucleations  for 
choroidal  sarcoma.  Fourteen  (over  60 
per  cent.)  were  well  at  periods  varying 
from  three  to  ten  years,  6  died  of  sarcoma 
of  the  liver,  and  the  remaining  3  died, 
but  less  certainly  from  extension  of  the 
disease.  Local  recurrence  in  the  orbit 
took  place  in  2  cases.  (8  per  cent.).  Grif- 
fith (Brit.  Med.  Jour.,  Sept.  12,  '91). 

In  primary  sarcoma  of  the  iris,  if  the 
growth  is  sufficiently  small  and  does  not 
extend  to  the  extreme  ciliary  portion  of 
the  iris,  an  attempt  should  be  made  to 
remove  it  by  an  extremely-broad  periph- 
eral iridectomy.  If  the  growth  is  so 
large,  or  is  situated  so  near  the  ciliary 
margin  of  the  iris  that  it  is  impossible 
to  remove  all  of  it  by  an  iridectomy,  or 
if  any  other  portion  of  the  eye  has  be- 
come secondarily  involved,  immediate 
enucleation  should  be  performed.  Clar- 
ence A.  Veasey  (Annals  of  Ophth.,  Oct., 

'97). 

It.  lias  generally  been  considered  that 
enucleation  should  be  performed  early 
in  the  disease.  The  author  questions 
this,  unless  there  is  pain  or  the  eye  is 
glaucomatous.  The  speedy  death  which, 
with  two  exceptions,  has  followed  enu- 
cleation (30  cases),  raises  the  expecta- 
tion that  the  operation  in  some  inex- 
plicable manner  stimulates  the  other 
deposits  to  increased  activity.  E.  L. 
Oatman  (Amer.  Jour.  Med.  Sci.,  Mar., 
1903). 

After  the  third  decade  of  life  malig- 
nant   growths    of    the    choroid   become 
more  frequent  than  earlier.     In  25  per 
cent,   of   all   cases   death  resulted  from 
metastasis,    but    the    mortality    of    the 
operation  itself  is  nil.    In  about  half  of 
personal  cases,  a  cure  resulted  from  op- 
eration.    The   author  favors   operation 
of    these    cases    as    early    as    possible. 
Hirschberg      (Berliner     klin.     Woehen., 
Feb.  1,  1904). 
Tuberculosis  of  the  iris  appears  in 
isolated  gray  nodules,  usually  small  and 
scattered  throughout  the  iris,  occasion- 


ally as  a  single  larger  growth.  In  the 
choroid  the  process  gives  rise  to  yellowish 
rounded  spots  without  pigment  change; 
and  not  attended  with  symptoms  that 
attract  attention,  being  only  discovered 
with  the   ophthalmoscope   or  post-mor-    m 

tern. 

Three  cases  of  tuberculous  infection  of 
the  iris  found  among  40,000  eye  patients. 
The  diagnosis  is  a  difficult  one.  The  dis- 
ease may  readily  be  mistaken  for  gum- 
matous iritis  or  other  forms  of  chronic 
iritis.  It  affects  children  from  two  to 
eight  years  of  age,  is  monocular,  and  is 
almost  invariably  followed  by  fatal  tuber- 
cular meningitis.  The  disease  ^  begins 
with  the  usual  symptoms  of  plastic  iritis. 
Later,  whitish-gray  points  are  found  on 
the  posterior  surface  of  the  cornea  and 
nodules  of  tubercle,  always  vascular,  on 
the  surface  of  the  iris.  Machek  (Wien. 
med.  Woch.,  June  16,  '94). 

Tuberculous  growths  in  the  iris  may 
be    confounded    with    gumma,    sarcoma, 
and  lepra.     They  may  be  distinguished 
from  gummata  by  their  color,  their  pre- 
dilection for  involving  the  inferior  half 
of  the  iris,  and  by  the  presence  of  glandu- 
lar enlargements  and  the  usual  signs  of 
pulmonary  tuberculosis.     A  tuberculous 
nodule  may,  in  its  early  stages,  be  con- 
founded with  sarcoma,  but  the  latter  is 
almost  certain  to  be  solitary,  is  rarely 
accompanied  by  an  iritis,  seldom  occurs 
before  middle  life,  and  is  usually  more 
vascular  than  a  tuberculous  nodule.    In 
general,  it  may  be  stated  that  the  lesion 
ts     probably      tuberculous     when      the 
growths  are  multiple,  non-vascular,  and 
gray,  and  are  accompanied  by  glandular 
enlargements.     Iritis  in  a  child  is  gen- 
erally   tuberculous    and   always   serious. 
C.  S.  Bull  (Med.  Record,  Dec.  8,  1900). 

Tuberculous  iritis  may  start  in  the 
iris  itself  or  in  the  ciliary  body  and  the 
choroid.  It  spreads  very  soon  from  one 
to  the  other,  involving  the  entire  eye- 
ball, or  at  least  its  inner  parts.  It  is 
usuallv  a  secondary  affection,  but  some- 
times '  primary.  The  author  divides  it 
into  (1)  the  solitary  form  and  (2)  mul- 
tiple form.  The  multiple  he  also  divides 
into  acute  and  chronic.  It  is  generally 
a  disease  of  the  young  or  early  middle 
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life  and  only  affects  one  eye.,  differing 
from  tuberculous  affections  of  the  cho- 
roid, which  attacks  both  eyes  at  the 
same  time.  In  the  solitary  form  the  dis- 
ease assumes  a  more  or  less  acute  stage 
at  once,  characterized  by  the  formation 
of  one  or  more  grayish  nodules  develop- 
ing on  the  iris-tissue.  It  consists  of  in- 
flammatory products,  with  a  small  num- 
ber of  bacilli;  is  marked  by  the  early 
appearance  of  ciliary  infection,  and  is 
accompanied  by  intense  pain  in  the  eye 
and  forehead.  The  pain  is  sometimes  so 
great  that  enucleation  of  the  eye  be- 
comes necessary.  In  this  form  there  is 
impairment  of  vision  or  destruction  of 
the  entire  eyeball  and  not  infrequently 
death,  which  is  brought  about  by  simi- 
lar simultaneous  attacks  of  the  me- 
ninges or  lungs  or  by  direct  extension  of 
the  disease  to  the  brain.  The  multiple 
form  is  not  so  violent  in  its  onset  and 
there  are  not  so  many  bacilli  present  in 
the  deposits.  This  occurs  generally  in 
the  earlier  stages  of  pulmonary  tuber- 
culosis. We  find  in  the  iris  in  this  form 
more  than  one  or  two  tubercular  de- 
posits. There  are  also  pam  and  photo- 
phobia and  more  or  less  invasion  of  the 
pupillary  border  of  the  iris,  which  in 
turn  leads  to  the  formation  of  the  pos- 
terior synechia?.  This  form  runs  a  much 
slower  course,  and  iritis  may  be  relieved 
entirely  if  the  general  condition  of  the 
patient  improves,  or  it  may  result  in  oc- 
clusion of  the  pupil  with  eventual 
shrinking  of  the  eyeball.  Mittendorf 
(Medical  News,  May  25,  1901). 

Edward  Jackson, 

Denver. 

IKON. — Iron,  or  ferrum,  TJ.  S.  P.,  as 
described  by  the  pharmacopoeia,  occurs  in 
the  pure  form  of  fine,  bright,  non-elastic 
wire.  From  this  all  official  preparations 
should  be  made.  The  official  prepara- 
tions of  iron  may  be  arranged  in  four 
groups;  first,  the  bland,  or  those  de- 
void of  striking  physiological  effects, 
and  which  may  be  subdivided  into  two 
classes,  those  soluble  in  water  and  those 
insoluble  in  water;    second,  the  astrin- 


gent; third,  the  compound,  in  which 
another  active  medicinal  agent  enters 
into  combination  with  the  iron;  and 
fourth,  other  official  preparations  which 
include  those  preparations  which  are  sel- 
dom used  internally  or  are  used  for  effects 
other  than  those  properly  belonging  to 
iron.  A  fifth  group  may  be  added,  em- 
bracing some  of  the  non-official  prepara- 
tions of  iron  which  have  been  found  use- 
ful and  worthy  of  record.  The  iron  com- 
pounds are  also  known  as  ehalybeates,  or 
martial  preparations.  Mineral  springs 
containing  iron  furnish  the  so-called 
chalybeate  waters. 

Preparations  and  Doses. 

I.  Bland  Preparations. 

(a)  Solitile  in  Water. — Ferri  carbonas 
saccharatus,  2  to  10  grains. 

Liquor  ferri  citratis,  5  to  15  minims. 

Ferri  eitras,  5  to  15  grains. 

Ferri  et  quininas  eitras,  3  to  10  grains. 

Ferri  et  quininse  eitras  solubilis,  3  to 
10  grains. 

Vinum  ferri  amarum,  1  to  3  drachms. 

Ferri  et  ammonii  eitras,  5  to  15  grains. 

Ferri  et  strychnina?  eitras,  1  to  5  grains. 

Vinum  ferri  citratis,  1  to  2  drachms. 

Ferri  et  ammonii  tartras,  10  to  30 
grains. 

Ferri  et  potassii  tartras,  10  to  30 
grains. 

Ferri  hypophosphis,  5  to  10  grains. 

Ferri  lactas,  1  to  5  grains. 

Syr.  hypophosphitum  cum  ferro,  1/2  to 
1 1/2  drachms. 

Ferri  phosphas  solubilis,  5  to  10  grains. 

Syr.  ferri  quin.  et  strychninse  phos- 
phatum,  y,  to  1  drachm. 

Ferri  pyrophosphas  solubilis,  2  to  5 
grains. 

(6)  Insoluble  in  Water. 

Ferrum  reductum,  1  to  5  grains. 

Pilulas  ferri  carbonatis,  2  to  5  pills. 

Mistura  ferri  compesita,  V»  to  2 
ounces. 
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Ferri  oxidum  hydratum,  1  to  4 
drachms. 

Troehisci  ferri,  1  to  6  troches. 

Emplastrum  ferri. 

Ferri  valerianas,  1/2  to  2  grains. 

II.  ASTRINGENT    PREPARATIONS. — 

Liquor  ferri  acetatis,  2  to  10  minims. 

Tinctura  ferri  chloridi,  5  to  20  minims. 

Liquor  f.  et  ammonii  acetatis,  2  to  8 
drachms. 

Liquor  ferri  nitratis,  5  to  15  minims. 

Ferri  sulphas,  1  to  5  grains. 

Ferri  sulphas  exsiccatus,  1/„  to  3 
grains. 

Pilulse  aloes  et  ferri,  1  to  3  pills. 

Ferri  sulphas  granulatus,  1  to  5  grains. 

Ferri  et  ammonii  sulphas,  5  to  15 
grains. 

III.  Compound  Preparations. — 
Ferri  iodidum  saccharatum,  5  to  15 
grains. 

Pilulaa  ferri  iodidi,  1  to  3  pills. 
Syrupus  ferri  iodidi,  10  to  30  minims. 

IV.  Other  Official  Preparations. 
— Ferri  chloridum,  styptic. 

Liquor  ferri  chloridi,  styptic. 
Liquor  ferri  subsulphatis,  styptic. 
Liquor  ferri  tersulphatis — pharmacy. 
Ferri  oxidum  hydratum  cum  magnesia: 
antidote  to  arsenic. 

V.  Non-official  Preparations.  — 
Ferratin,  8  to  30  grains. 

Ferri  arsenas,  1/16  to  1/e  grain. 

Ferri  bromidum,  5  to  20  grains. 

Syrupus  ferri  bromidi,  15  to  60  drops. 

Ferropyrin,  8  to  15  grains. 

Hsemalbumin,  5  to  15  grains. 

Hasmoferrum,  3  grains. 

Haemogallol,  2  to  8  grains. 

Haemoglobin,  75  to  150  grains. 

Hasmol,  2  to  8  grains. 

Liquor  mangano-ferri  peptonatus,  2 
to  4  drachms. 

Physiological  Action. — The  experi- 
ments on  the  administration  of  inorganic 
compounds  of  iron  to  guinea-pigs  and 


other  animals,  according  to  A.  B.  Macal- 
lum,  have  resulted  in  showing  that  the 
intestinal  mucosa  absorbs  these  to  an  ex- 
tent which  varies  with  the  nature  of  the 
compound  and  with  the  quantity  of  it 
given.  When  the  dose  is  small,  absorp- 
tion occurs  only  in  that  part  of  the  in- 
testine adjacent  to  the  pylorus,  and 
measuring  only  a  few  inches  in  length; 
yet,  when  the  quantity  given  at  any  time 
is  large,  the  absorptive  area  may  embrace 
the  whole  of  the  small  intestine.  In  the 
former  case  the  result  appears  to  depend 
on  the  complete  precipitation,  as  hydrox- 
ide, of  the  iron  of  the  salt  unabsorbed, 
in  the  thoroughly-mixed  chyme,  bile,  and 
pancreatic  juice;  and,  in  the  latter  case, 
the  large  amount  of  the  iron  salt,  appar- 
ently, first  destroys  the  alkalinity  of  these 
fluids,  the  excess  of  the  salt  unaffected 
and  remaining  in  resolution  then  under- 
going absorption.  The  intestinal  epi- 
thelial cells  transfer  the  absorbed  iron  at 
once  to  the  underlying  elements  when 
the  quantity  absorbed  is  small,  but  with 
a  large  amount  absorbed  the  epithelial 
cells  are  found  to  contain  some  of  it. 
Though  some  of  the  subepithelial  leu- 
cocytes of  the  villi  appear  to  carry  part 
of  the  absorbed  iron  into  the  general 
blood-circulation,  probably  the  more  im- 
portant agent  in  the  transference  of  the 
inorganic  iron  from  the  villi  to  other 
parts  of  the  body  is  the  blood-plasma. 
Marfori's  albuminate  and  the  commercial 
"peptonate"  of  iron,  when  administered 
to  guinea-pigs,  seem  to  stimulate  the 
leucocytes  to  invade  the  epithelial  layer 
of  the  intestinal  villi.  Of  the  organic 
iron  compounds  belonging  to  the 
"chromatin"  class,  that  present  in  egg- 
yelk  (ha2matogen  of  Bunge)  undergoes 
absorption  in  the  intestine  of  the  guinea- 
pig  and  of  the  Ambly  stoma.  In  these, 
but  more  especially  in  the  latter,  after 
they  are  fed  with  egg-yelk  for  several 
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days,  the  cytoplasm  of  the  liver-cells 
yields  marked  evidence  of  the  presence 
of  an  organic  iron  compound  belonging 
to  the  "chromatin"  class,  and  derived 
from  the  yelk  fed.  The  mode  of  absorp- 
tion of  yelk  "chromatin"  is  obscure,  but 
the  process  appears,  in  some  way,  to  be 
connected  with  the  absorption  of  the  fat 
with  which  the  iron  compound  is  closely 
associated  in  yelk. 

From  carefully-conducted  laboratory- 
experiments,  Gaule  recently  ascertained 
that  not  only  the  organic,  but  also  the 
inorganic  salts,  as  the  chloride,  are  ab- 
sorbed. The  chloride  is  absorbed,  since, 
with  the  organic  substances  in  the  stom- 
ach, it  is  changed  to  an  organic  substance. 
Absorption  takes  place  almost  exclusively 
in  the  duodenum,  although  in  the  stom- 
ach and  small  intestine  it  can  be  shown 
to  take  place.  It  may  also  take  place 
through  the  intestinal  epithelium  and 
through  the  central  vessels  of  the  cells; 
also  in  similar  manner  as  the  fats.  Two 
hours  after  the  entrance  of  the  iron  prep- 
aration into  the  intestine  there  can  al- 
ready be  shown  in  the  pulp-cells  of  the 
spleen  an  increased  deposition  of  the  so- 
called  iron-reserve.  The  progress  of  the 
iron-absorption  is  completely  normal, 
and  does  not  result  from  a  disturbance 
of  the  normal  activity. 

The  amount  of  iron  excreted  by  the 
liver,  according  to  Dastre,  is  quite  vari- 
able, but  the  mean  percentage  is  0.94  of 
the  dry  residue,  the  hepatic  iron  depend- 
ing more  on  the  blood-formation  or 
blood-destruction  in  the  liver  than  on  the 
alimentary  conditions.  A  dog  weighing 
55  pounds,  eliminates  by  the  bile,  in 
twenty-four  hours,  2  1/2  pounds  of  body- 
weight. 

Microchemical  researches  on  guinea- 
pigs  and  other  animals  showing,  by  the 
ammonium-sulphide  and  bichromate-of- 
potassium  tests,  the  presence  in  the  in- 
testinal villi  and  other  tissues  of  an  in- 


creased amount  of  iron  after  ingestion 
of  salts  of  this  metal  and  organic  com- 
pounds containing  it.  ilaeallum  (Jour, 
of  Physiology,  '94). 

The  liver  is  especially  rich  in  iron  in 
pernicious  anaemia.  Stiihlen  (Deutsch. 
Arch.  f.  klin.  Med.,  p.  248,  '95). 

Ferric  chloride  is  transformed  in  the 
alimentary  canal  first  into  ferrous  chlo- 
ride, which  combines  with  albumin  to 
form  a  soluble  product  by  which  the  iron 
is  absorbed.  Cervello  (Archirio  Ital.  de 
Biol.,  sxv,  3). 

An  iron  albuminate  passes  in  a  soluble 
condition  into  the  epithelial  cells  of  the 
duodenum,  and  is  precipitated  in  them  in 
the  form  of  granules.  It  then  passes  into 
the  central  part  of  the  villi  and  into  the 
mesenteric  glands  by  tne  aid  of  lymph- 
corpuscles.  In  part  it  seems  to  pass  in 
solution  in  the  blood-capillaries.  The  ac- 
cumulation of  iron  in  the  submucous  tis- 
sue of  the  large  intestine  is  connected 
with  its  excretion,  which  is  probably 
effected  by  the  extrusion  of  iron-laden 
leucocytes.  Hochaus  and  Quincke  (Ar- 
chiv  f.  exp.  Path.  u.  Pharm.,  pp.  159-1S2, 
'96). 

Experiments  made  with  newborn  dogs 
demonstrating  that  the  presence  of  iron 
salts  in  the  food  was  not  immaterial  to 
the  formation  of  haemoglobin,  that  there 
was  no  absorption  of  iron  salts,  and  that 
the  liver  seemed  to  regulate  absorption 
in  the  same  way  as  it  did  glycogenesis. 
Cloetta  (Archiv  f.  exper.  Path.  u.  Pharm., 
'97). 

The  principal  absorption  of  iron  in 
man  is  in  the  duodenum.  The  iron  is 
stored  in  the  liver  and  the  spleen,  and 
is  excreted  by  the  kidney  and  large  in- 
testine. A.  Hoffman  (Virehow's  Archiv, 
488-512,  151,  '98). 

Inorganic  salts  of  iron  are  absorbed 
in  the  intestinal  tract  and  exclusively  in 
the  duodenum  directly  into  the  lymph- 
or  blood-  stream  through  the  agency  of 
the  epithelial  cells,  the  absolute  amount 
thus  absorbed  being  very  small.  The 
absorbed  iron  is  deposited  chiefly  in  the 
spleen,  and  partly  in  the  liver  and  bone- 
marrow,  in  the  two  organs  last  named 
probably  in  organic  combinations  which 
do  not  always  permit  of  its  detection, 
while  onlv  the  iron  which  is  freed  owing 
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to  the  extensive  disintegration  of  red 
cells  following  anaemia,  starvation,  etc., 
is  stored  in  the  liver  in  a  loose  combina- 
tion. The  excretion  of  iron  occurs  in 
the  caecum,  colon,  and  rectum,  and  to  a 
much  less  extent  by  means  of  the  epi- 
thelial cells  of  the  convoluted  tubules  of 
the  kidneys.  The  addition  of  inorganic 
ferric  salts  to  the  food  of  rabbits  in- 
creases to  a  high  degree  tho  iron  in  liver 
and  spleen.  The  addition  of  inorganic 
ferric  salts  to  artificial  iron-free  food 
increases  considerably  the  amount  of 
iron  in  the  body;  though  it  does  not 
come  up  to  the  amount  of  normally  fed 
animals,  a  favorable  influence  upon  the 
general  condition  also  being  noted.  The 
efficiency  of  inorganic  preparations  in 
anaemia  is  not  to  be  sought  in  irrita- 
tion of  the  haematopoietic  organs,  but 
probably  in  a  direct  action  by  yielding 
the  iron  necessary  for  the  building  up 
of  new  red  cells.  H.  Landau  (Zeit.  f. 
klin.  Med.,  vol.  xlvi,  Nos.  1  to  4,  1902; 
Med.  News,  Nov.  8,  1902). 

In  choosing  a  form  of  organic  iron 
for  internal  administration  one  should 
be  selected  which  is  of  definite  chemical 
composition;  does  not  precipitate  with 
a  silver  nitrate  solution;  does  not  give 
the  blue-black  color  with  MacCallum's 
test;  is  not  decomposed  by  the  hydro- 
chloric acid  of  the  gastric  juice,  and 
shows  definite  results  in  (a)  an  increase 
in  the  number  of  red  blood-corpuscles 
aud  (b)  in  the  amount  of  contained 
haemoglobin.  R.  W.  Wilcox  (American 
Medicine,  Mar.  12,  1904). 

(See  also  Anemia  and  Anemia,  Per- 
nicious.) 

Kesults  obtained  in  a  series  of  experi- 
ments performed  upon  the  lower  animals 
shows  that  iron  may  act  toxically  only 
when  it  is  injected'  into  the  blood  or 
hypodermically.  The  action  is  chiefly 
manifested  by  paralysis  of  the  central 
nervous  system,  preceded  by  a  period  of 
irritation.  The  drug  produces  death  by 
asphyxia,  the  result  of  a  direct  action  on 
the  respiratory  centre.  When  the  drug 
is  administered  subcutaneously  for  a 
long  time,  inflammatory  changes  are  pro- 


duced on  the  kidneys.  The  neutral  prep- 
arations of  iron  do  not  produce  symp- 
toms of  poisoning.     (Wojtaszek.) 

Iron   administered   hypodermically  re- 
mains in  the  organism  as  an  assimilable 
substance,  producing  hyperemia  in  vari- 
ous organs  and  tissues,  favoring  the  ab- 
sorption of  oedema  in  anaemic  patients, 
the  destruction  of  old  red  corpuscles,  and 
the  formation  of  new  hoematins.     Rocei 
(Sixth  Italian  Congress  of  International 
Med.,  Rome;    Univ.  Med.  Jour.,  p.  366, 
'95). 
As  to  its  effects  on  metabolism,  Stock- 
man found  that  the  quantity  of  iron  in 
the  ordinary  daily  diet  of  healthy  per- 
sons with  good  appetite  averaged  from 
Vs  to  Ve  grain  a  day.     The  convales- 
cent diet  of  the  Edinburgh  Eoyal  In- 
firmary, a  sufficient  maintenance  for  per- 
sons leading  a  somewhat  inactive  life, 
contained  1/10  grain  a  day.    In  the  diet 
of  a  young  lady,  living  in  the  ordinary 
way  and  taking  an  average  amount  of 
food,  1/8  grain  was  found  in  the  daily 
diet,  while  in  that  of  two  ehlorotic  girls 
who  ate  very  little  the  quantity  of  iron 
averaged  1/„j  grain  a  day  (four  estima- 
tions). 

That  the  iron  metabolism  of  the  body 
must  be  small  is  evident;  the  metal  seems 
to  be  used  over  and  over  again.  The 
total  excreted  daily  by  all  channels  is 
less  than  Vk,  grain  a  day. 

Experiments  in  regard  to  the  influence 
which  iron  exercises  over  nitrogenous 
metabolism  in  the  healthy  body  gave  the 
following  results:  1.  Iron  has  no  marked 
influence  on  nitrogenous  metamorphosis 
in  the  healthy  body.  2.  The  ingestion  of 
iron  in  daily  doses  of  0.3  to  0.5  grain 
causes  a  very  slight  decrease  in  the  as- 
similation of  the  nitrogenous  portions  of 
the  food.  3.  After  bleeding  the  assimila- 
tion of  nitrogenous  substances  increases 
a  little  whether  iron  is  used  or  not,  but 
if  iron  is  used  at  this  time  the  haemo- 
globin is  rapidly  reproduced,  and  the 
drug  would  seem  to  be  of  value  in  re- 
storing the  bodily  weight.  Skvortzoff 
(Wratseh,  No.  29,  '88). 
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The  lowered  amount  of  haemoglobin 
and  the  histological  changes  of  the  blood 
depend  not  upon  the  condition  of  the 
food,  but  simply  upon  the  want  of  iron, 
since  with  this  one  cannot  only  avoid, 
but  also  improve  such  conditions.  Iron 
given  in  a  form  uncombined  with  organic 
material  is  taken  up  and  assimilated  by 
the  animal  organism.  Cappola  (Weekly 
Med.  Review,  Aug.  2,  '90). 

Less  iron  is  excreted  during  the  admin- 
istration of  iron  than  before.  This  phe- 
nomenon is  attributed  to  the  retention 
of  the  iron  by  the  tissues,  and  not  by 
the  blood.  After  intravenous  injections, 
a  considerable  amount  of  the  metal  is  ex- 
creted into  the  intestinal  tract,  and,  after 
protracted  administration  of  iron  in  this 
manner,  the  largest  amount  is  found  in 
the  liver.  Iron,  like  other  metals,  ac- 
cumulates in  the  liver.  Iron  is  poisonous 
when  injected  into  the  circulation,  and 
not  so  when  given  by  the  mouth,  because, 
in  the  first  instance,  the  metal  does  not 
all  reach  the  liver  at  once,  the  part  re- 
maining in  the  blood  acting  as  a  dele- 
terious agent;  while,  in  the  second  in- 
stance, the  iron  is  first  absorbed  by  the 
intestines,  then  taken  to  the  liver,  there 
retained,  and  from  there  enters  the  sys- 
tem gradually.  R.  Gottlieb  (Zeits.  f. 
phys.  Chemie,  B.  15,  H.  5,  '91). 

When  an  animal  has  been  bled,  all  the 
organs,  especially  the  liver,  are  robbed  of 
iron  to  keep  up  the  supply  of  haemoglobin 
necessary  for  life.  Kunkel  (Arch.  f.  d. 
Gesammte  Phys.,  '95). 

The  kidney  is  not  the  means  of  elimi- 
nation of  iron.  Examination  of  the  urine 
is  of  value  in  elucidating  the  question  of 
the  normal  disintegration  of  iron  in  the 
economy.  Lapicque  (Archives  de  Phys. 
Norm,  et  Path.,  No.  2,  '95). 

Iron  is  constantly  being  eliminated 
both  in  urine  and  faeces  even  during  fast- 
ing. Raw  meat  apparently  furnishes  an 
available  form  of  iron  for  absorption 
under  normal  conditions.  Inorganic  iron, 
as  represented  by  ferrous  sulphate,  is 
non-absorbable.  Albuminates  and  pep- 
tonates  of  iron  are  absorbable,  but  to  a 
limited  extent.  Organic  iron,  of  which 
haematin  and  haemoglobin  are  representa- 
tives, furnishes  the  most  easily  absorb- 
able and  most  valuable  of  all  iron  prepa- 


rations. Austin  (Boston  Med.  and  Surg. 
Jour.,  Mar.  2,  '99). 
Therapeutics.  —  The  chief  indicatioD 
for  the  exhibition  of  iron  is  the  presence 
of  anaemia,  a  condition  in  which  the 
haemoglobin  of  the  blood  is  present  in  a 
less  amount  than  normal.  The  opposite 
condition,  or  plethora,  is  a  contra-indica- 
tion.  The  haemoglobin  may  be  deficient 
in  quantity  either  from  defective  or  de- 
ficient haemogenesis  (formation  of  blood) 
or  by  reason  of  excessive  haemolysis  (de- 
struction or  breaking  up  of  the  red  blood- 
corpuscles).  The  best  results  with  iron 
are  obtained  in  cases  belonging  to  the 
former  class.  Since  anaemia  may  be  due 
to  various  causes, — an  insufficient  food- 
supply,  an  excessive  drain  or  blood-waste 
from  chronic  affections,  scrofula,  tuber- 
culosis, syphilis,  or  suppurating  abscess 
and  other  exhausting  discharges,  or  from 
repeated  haemorrhages,  or  from  the  con- 
tinued action  of  certain  poisons,  such  as 
mercury  and  lead, — it  follows  that  these 
causes  may  be  grouped  into  two  classes: 
removable  and  permanent.  In  the  for- 
mer class  we  may  expect  the  best  results 
from  ferruginous  medication. 

There  is,  notwithstanding  the  conflict- 
ing theories,  no  reasonable  doubt  that  a 
part,  at  least,  of  the  beneficial  effect  of 
iron  in  anaemia  is  due  to  its  local  action 
upon  the  digestive  organs  and  especially 
the  stomach. 

In  cases  in  which  the  gastric  contents 
are  already  too  acid  during  digestion 
iron  accentuates  the  hyperacidity  of  the 
gastric  juice  and  aggravates  the  dyspep- 
tic symptoms  which  are  usually  present 
in  anaemia  and  chlorosis.  In  these  cases 
the  digestive  affection  must  be  set  right 
before  iron  is  administered.  In  cases, 
however,  in  which  the  secretion  of  HC1  is 
normal  or  diminished,  iron  may  often  do 
good  service  in  stimulating  the  gastric 
mucous  membrane  to  secretion.  Buz- 
dygan  (Wien.  klin.  Woch.,  No.  31,  '97). 
There  are  two  indications  in  the  treat- 
ment of  anaemia:   to  furnish  needed  ma- 
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terial  to  the  blood  and  to  increase  pri- 
mary assimilation  of  food.  The  first  in- 
dication is  met  with  small  doses  (1  or 
2  grains)  of  reduced  iron  or  of  the  car- 
bonate; as  it  has  been  estimated  that  the 
total  amount  of  iron  contained  in  the 
normal  human  blood  of  an  adult  is  only 
about  39  grains,  a  large  amount  cannot 
be  taken  up  and  assimilated  by  that  fluid. 
Clinical  experience  has  shown  that  the 
second  indication  is  best  met  by  the  ex- 
hibition of  the  astringent  preparations, 
as  the  sulphate  and  chloride,  and  of  these 
we  find  that  large  doses  act  more  cer- 
tainly and  quickly  in  many  cases  of 
anaemia,  especially  when  the  tongue  is 
broad,  flabby,  white  (from  pallor),  and 
indented  on  the  sides  by  contact  with  the 
teeth.  The  sulphate  is  one  of  the  best 
preparations  to  increase  the  appetite  and 
improve  the  digestion,  unless  the  stom- 
ach proves  intolerant.  "When  feeble  di: 
gestion  is.  combined  with  sluggish  in- 
testinal action  the  addition  of  aloes  as 
in  the  pil.  aloe  et  ferri  is  recommended. 
Squire's  "mist,  ferri  laxans"  also  contains 
a  laxative  tending  to  antagonize  these 
untoward  conditions: — 

I£   Iron  sulphate,  2  grains. 

Magnesia  sulphate,  1  drachm. 
Dilute  sulphuric  acid,  3  minims. 
Spirit  of  chloroform,  20  minims. 
Peppermint  -  water,     to     make     1 
ounce. — M. 

If  the  tongue  is  heavily  coated,  the 
breath  offensive,  and  the  bowels  consti- 
pated, the  administration  of  iron  should 
be  preceded  by  a  purge.  In  some  cases, 
however,  even  though  there  be  no  sign  of 
digestive  disorder,  the  stomach  will  not 
tolerate  any  but  the  blandest  prepara- 
tions, such  as  the  lactate  or  the  potassio- 
tartrate,  which  are  the  least  constipating 
of  the  various  preparations  of  iron. 
When  well  borne,  one  of  the  best 
preparations  of  iron  is  the  sulphate. 
It  is  generally  administered  in  pill  form, 
with    equal    parts    of    potassium    car- 


bonate. Such  a  pill  is  Blaud's.  In  the 
anaemia  dependent  upon  malarial  poison- 
ing iron  may  be  advantageously  com- 
bined with  quinine  or  arsenic.  The  cit- 
rate of  iron  and  quinine,  or  the  arsenate 
of  iron — the  latter  in  doses  of  V»  grain, 
three  or  four  times  daily;  the  former  in 
doses  of  2  to  5  grains  thrice  daily — may 
be  employed.  In  the  anajmia  which  is 
so  common  an  attendant  of  syphilis  an 
excellent  combination  is  the  tincture  of 
the  chloride  of  iron  and  corrosive  subli- 
mate, as  in  the  following  prescription: — 

R  Tinct.  ferri  ehloridi,  '/„  ounce. 
Hydrarg.  ehloridi  corros.,  1  grain. 
Glycerins,  1/2  ounce. 
Aquae,  3  ounces. 

M.  Sig.:  One  teaspoonful  in  water, 
thrice  daily,  after  meals.  In  the  anaemia 
of  heart  disease  iron  may  be  combined 
with  digitalis.  The  two  drugs  may  be 
given  in  pill  form,  in  which  case  the 
powdered  digitalis  should  be  employed ; 
or  the  tincture  of  the  chloride  of  iron 
and  the  tincture  of  digitalis  may  be 
combined.  F.  P.  Henry  (Med.  and  Surg. 
Reporter,  Apr.  24,  '97). 

The  indiscriminate  use  of  iron  as  a 
tonic  without  attention  to  the  particu- 
lar indication  results  in  many  unsatis- 
factory effects  which  are  charged  to  the 
account  of  iron.  As  a  haematinic  it 
must  be  recognized  as-  a  superior  rem- 
edy, but  it  must  be  given  in  small  doses, 
so  that  the  degree  of  irritation  shall  not 
exceed  that  of  gentle  stimulation. 
When  impaired  nutrition  is  the  domi- 
nant factor,  it  may  be  used  in  nearly 
all  eases.  The  addition  of  nuclein  from 
animal  sources  is  recommended  in  acute 
as  well  as  in  chronic  cases  of  dyscrasia. 
thus  favoring  cell  activity.  This  is  espe- 
cially valuable  in  cases  of  catarrh  of 
the  mucous  membrane,  and  stress  is 
also  laid  upon  the  use  of  the  arsenate 
in  these  cases  on  account  of  the  influ- 
ence which  arsenic  has  upon  systemic 
metabolism.  Attention  is  called  to  the 
exceptional  value  of  iron  in  combination 
with  zinc  as  a  protoplasmic  stimulant. 
J.  Aulde  (St.  Louis  Courier  of  Med., 
vol.  xxvi,  p.  224,  1902). 

True  organic  iron,  of  which  ovoferrin 
is  up  to  the  present  time  the  only  rep- 


IROX.     THERAPEUTICS. 


29 


resentative,  is  the  most  satisfactory 
form  of  administering  this  important 
element  because  it  is  in  the  exact  chem- 
ical form  for  assimilation  without 
change  in  the  alimentary  canal.  It  is 
not  dissociated  by  the  gastric  juice  into 
the  astringent  iron  chloride.  It  does 
not  interfere  with  digestion,  but  has  a 
noticeable  effect  in  increasing  the  ap- 
petite. It  does  not  irritate  the  alimen- 
tary canal.  Its  effect  is  increasing  the 
red  corpuscles,  and  the  haemoglobin  are 
constant,  parallel,  and  progressive.  It 
has,  aside  from  its  blood-forming  effect, 
a  demonstrable  tonic  and  reconstructive 
action  which  can  be  explained  only  by 
a  stimulating  influence  upon  metabo- 
lism. R.  W.  Wilcox  (Medical  Fort- 
nightly, Jan.  11,  1904). 

A  remarkable  effect  of  ovoferrin  in 
exciting  the  appetite.  This  must  be  re- 
garded as  one  of  the  distinctive  and 
valuable  characteristics  of  the  prepara- 
tion. In  virtue  of  this  property  ovo- 
ferrin possesses  a  double  power  of  doing 
good.  It  directly  introduces  the  re- 
quired element  and  in  the  required  form, 
while  at  the  same  time  it  starts  into 
motion  the  machinery  by  which  the 
iron  is  naturally  selected  from  the  food. 
J.  V.  Shoemaker  (lied.  Bulletin,  Xov., 
1903). 

When  the  stomach  rebels  against  in- 
organic iron,  defibrinated  bullock's  blood 
may  be  given  by  enema  or  some  of  the 
organic  preparations  may  be  adminis- 
tered internally.  In  simple  anaemia,  fer- 
ratin, in  doses  of  4  to  8  grains,  may  be 
given  three  times  daily  in  wafers  or  pow- 
der, with  milk  or  otber  liquid  food;  chil- 
dren easily  take  half  the  dose.  Haemo- 
globin,  the  red  coloring  matter  of  the 
blood,  occurs  as  a  brownish-red  powder, 
which  may  be  given  in  doses  of  25  to  50 
grains,  in  wine  or  syrup,  three  times 
daily.  Haemogallol,  a  preparation  made 
from  haemoglobin,  may  be  given  in  doses 
of  4  to  8  grains,  three  times  daily,  a  half- 
hour  before  meals,  in  powder  with  sugar, 
or  in  wafers,  pills,  or  tablets.  Bfemol, 
also  from  haemoglobin,  is  given  in  the 


same  manner  as  the  preceding,  in  doses 
of  4  to  8  grains.  Haemoferrum  is  an- 
other preparation  derived  from  bullocks 
blood:  it  is  given  in  doses  of  3  grains. 

Another  organic  preparation  that  has 
found  large  use  is  liquor  mangano-ferri 
peptonatus,  or  "pepto-mangan,"  a  bland 
liquid,  usually  well  borne  by  the  stomach 
in  doses  of  */,  to  1  tablespoonful  three 
times  daily. 

Care  should  be  taken  not  to  associate 
ferratin  too  closely  with  acid.  Marion 
( Annali  di  Chim.  e  di  Farm.,  Feb.  1,  -'94) . 

The  daily  amount  of  iron  required  is 
about  50  grains.  Iron  is  supplied  by 
vegetable  foods  of  various  kinds,  and  per- 
haps in  sufficient  quantity  for  the  needs 
of  a  healthy  person,  but  not  enough  for 
one  suffering  with  anaemia.  A  larger 
quantity  is  furnished  by  animal  food, 
particularly  milk,  eggs,  liver,  and  blood. 
The  combinations  in  the  first  three  are 
stable,  and  therefore  not  so  serviceable  as 
those  found  in  the  last.  Certain  iron- 
containing  derivatives  of  blood  may  be 
used  with  success  in  anaemia.  Of  such, 
hasmol  and  haemogallol  are  particularly 
useful.  In  addition  there  are  certain 
artificial  products  having  definite  value, 
among  which  is  rated  ferratin.  Robert 
(Deutsch  med.  Woch.,  July  12,  19,  '94). 

To  small  children  ferratin  is  given  in 
milk  or  other  liquid  foods,  and  it  is 
found  to  be  an  excellent  nourishment 
and  one  especially  indicated  for  such 
children  as  are  deprived  of  their  mother's 
milk  and  do  not  thrive  well  on  the  arti- 
ficial products.  G.  T.  Richardson  (X.  Y. 
Med.  Jour.,  Apr.  18,  '96). 

Ferratin  tried  for  specific  blood-making 
effect  in  six  cases  confined  in  the  Cagliari 
Clinic,  and  in  five  day-patients  at  their 
dispensary.  Daily  record  kept  of  all  de- 
tails, including  blood-corpuscle  count  by 
Thoma-Zeiss  apparatus  and  haemoglobin 
estimation  by  the  chromocitometer  of 
Bizzozero.  From  this  report  are  quoted 
the  conclusions:  — 

Case  1.  December  27th,  30  per  cent, 
haemoglobin:  red  corpuscles  per  cubic 
centimetre,  3,000,000:  weight,  115  pounds. 

Ten  weeks  later,  55  per  cent,  haemo- 
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globin;  4,000,000  corpuscles;  weight,  122 
pounds. 

Case  2.  December  21st,  28  per  cent, 
haemoglobin  ;  2,S00,000  corpuscles  ; 
weight,  10S  pounds. 

Eight  weeks  later,  55  per  cent,  haemo- 
globin; 4,000,000  corpuscles;  weight, 
127  pounds. 

Case  3.  January  27th,  60  per  cent, 
haemoglobin  ;  4,000,000  corpuscles  ; 
weight,  147  pounds. 

Three  weeks  later,  85  per  cent,  hsemo- 
globin; 5,000,000  corpuscles;  weight, 
154  Va  pounds. 

Case  4.  February  18th,  20  per  cent, 
hsemoglobin  ;  2,000.000  corpuscles ; 
weight,  S4  pounds. 

Nine  weeks  later,  55  per  cent,  haemo- 
globin; 4,000,000  corpuscles;  weight, 
841/.  pounds. 

Case  5.  April  2d,  45  per  cent.  haemoJ 
globin;  3,600,000  corpuscles;  weight, 
102  V-  pounds. 

Ten  weeks  later,  65  per  cent,  haemo- 
globin; 4,000,000  corpuscles;  weight, 
116  V2  pounds.  A.  Varese  (Annali  di 
Farm,  e  Chim.,  July,  '9S). 

Iron  acts  in  anaemia  by  stimulating 
the  blood-Iorming  process  in  the  bone- 
marrow,  and  not  by  merely  supplying 
the  iron  necessary  to  the  formation  of 
an  increased  amount  of  hsemoglobin. 
\Yhen  administered  by  the  stomach  it  is 
absorbed,  and  is  found  in  large  quanti- 
ties in  the  bone-marrow,  as  well  as  in 
the  liver  and  spleen.  In  animals  ren- 
dered anaemic  by  bleeding  the  erythro- 
cytes were  rapidly  formed  and  came 
sooner  to  maturity,  so  that  a  larger 
number  of  them  enter  the  circulation  in 
a  given  time.  In  youug  healthy  rabbits 
the  bone-marrow  became  deep  red  when 
iron  was  given.  A.  Hofmann  (Yirehow's 
Archiv,  B.  160,  S.  235-306,  1900). 

Series  of  12  cases  in  which  daily  in- 
jections of  1  cubic  centimetre  (15  min- 
ims) of  a  10-per-cent.  solution  of  am- 
monio-citrate  of  iron  were  used.  Un- 
pleasant symptoms  sometimes  set  in 
after  the  lapse  of  a  few  minutes  to  half 
an  hour — namely,  a  sense  of  general 
heat,  severe  headache,  vertigo,  debility, 
sometimes  an  epigastric  oppression  and 
a  feeling  of  oesophageal  constriction, 
followed    in    most    cases    bv    vomiting. 


These  symptoms  often  occur  at  the  be- 
ginning of  the  treatment,  and  then  dis- 
appear, only  to  return  when  the  organ- 
ism is  saturated  with  iron;    but  in  this 
latter  case  they  can  often  be  prevented 
by  lengthening  the  interval  between  the 
injections.     Avoiding  these  liabilities  to 
error,  the  author  found  that  the  locality 
of  the  injection  had  a  very  marked  in- 
fluence on  the  occurrence  of  the  unpleas- 
ant symptoms.     They  occurred  in  greater 
or  less  degree  after  51  out  of  54  injec- 
tions  (94.4  per  cent.)   in  the  dorsal  re- 
gion, but  only  in  17  out  of  305  injections 
(5.3  per  cent.)   made  in  the  gluteal  re- 
gion.    A.    Plessi     (Gazz.    degli    Osped., 
July  7,  1901). 
In  chlorosis  the  use  of  iron  does  not 
yield  as  good  or  as  certain  results  as  in 
anaemia;  in  fact,  some  cases  are  not  bene- 
fited at  all  by  iron  alone,  hut  yield  to  a 
combination  of  iron  and  strychnine,  or 
i  iron  and  arsenic. 

It  has  been  found  by  clinical  experi- 
ence that  the  long-continued  use  of  iron 
may  lead  to  impairment  of  digestion, 
headache,  and  other  functional  troubles. 
It  is  well,  therefore,  to  make  occasional 
|  intermissions  and  to  give  a  purge  mean- 
'  while.  It  has  also  been  found  that  good 
food,  fresh  air,  and  out-door  exercise 
favor  the  assimilation  of  ison,  although 
in  some  cases  of  profound  anaemia  abso- 
lute rest  in  bed  has  been  found  to  hasten 
recovery. 

Hypodermic  Uses. — This  mode  of  ad- 
ministration is  especially  indicated  in 
eases  of  anaemia  requiring  rapid  results 
and  when  the  remedy  is  not  well  borne 
by  the  stomach.  The  citrate  is  generally 
preferred  for  this  purpose,  the  dose  being 
one-half  that  given  by  the  mouth. 

Iron,  hypodermically  injected,  is  effect- 
ive in  nervous  affections.  Two  prepara- 
tions recommended:  one  is  peptonized 
iron,  soluble  in  water.  A  solution  of  this 
is  made  of  the  strength  of  1  to  10.  The 
second  is  ferrum  oleatum,  diluted  in  the 
proportion  of  1  to  20  of  olive-oil.  Both 
preparations  are  employed  in  doses  of  1 
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syringeful  every  second  day.  Subcutane- 
ous iron  treatment  especially  recom- 
mended in  neurasthenic  persons  and  in 
asthenic  dyspepsia  often  associated  with 
anaemia.  No  disagreeable  after-effects. 
Rosenthal  (Provincial  Med.  Jour.,  Sept., 
'91). 

Iron  administered  hypodermically  very 
useful  in  certain  forms  of  anaemia  when 
a  rapid  effect  is  desired,  or  when  iron  is 
not  tolerated  by  the  alimentary  canal. 
Ferrous  manganese  citrate,  made  by 
Merck,  gives  the  best  results.  The  solu- 
tions are  made  thus:  The  crystals  are 
powdered  in  a  mortar  and  gradually  dis- 
solved in  hot  distilled  water,  1  grain  of 
the  crystals  to  5  minims  of  water.  The 
usual  dose  for  an  adult  is  15  minims, 
representing  3  grains  of  the  compound 
salt.  The  dose  of  iron  for  hypodermic 
use  should  not,  to  begin  with,  be  more 
than  one-half  of  what  is  given  by  the 
mouth.  Da  Costa  (Ther.  Gaz.,  May  15, 
'96). 

In  the  cases  where  the  stomach  is  in- 
tolerant of  iron,  it  must  be  given  hypo- 
dermically. The  citrate  of  iron  is  as 
good  as,  if  not  superior  to,  any  other 
preparation  for  the  purpose.  It  appears 
in  the  urine  half  an  hour  after  the  in- 
jection, and  is  present  for  twenty-four 
hours,  the  maximum  excretion  taking 
place  two  to  four  hours  after.  Gloevecke 
and  others  have  had  good  results  by  in- 
jecting a  10-per-cent.  solution  into  the 
buttocks  or  muscles  of  the  back,  using 
15  minims  at  a  time.  The  injection 
causes  a  sharp  pain,  which  lasts  for  some 
time,  but  that  by  using  a  larger  quantity 
(38  minims)  of  a  weaker  solution  (4  per 
cent.),  this  inconvenience  disappears  and 
there  is  only  slight  tenderness. 

A  little  over  45  grains  of  the  citrate 
when  injected  has  produced  vomiting, 
fever,  and  malaise,  lasting  several  hours. 
Great  caution  is  required  if  the  kidneys 
are  unsound,  since  even  if  they  are 
healthy  too  concentrated  injections  may 
lead,  not  only  to  the  usual  harmless  poly- 
uria, but  to  anuria  and  even  hsematuria 
and  nephritis.  The  treatment  is  alto- 
gether contra-indicated  in  anaemic  pa- 
tients suffering  from  hepatic  cirrhosis, 
epistaxis,  haemorrhoids,  metrorrhagia, 
-etc.,  since  it  predisposes  to  haemorrhages. 
Lepine  (Sem.  Med.,  May  26,  '97). 


By  means  of  intravenous  injections  of 
iron  it  is  possible  to  increase  the  haemo- 
globin 50  per  cent.  The  method  is  devoid 
of  danger  and  certain  in  its  results.  F. 
Aporti  (Gaz.  degli  Osped.  e  delle  Cliniehe, 
No.  131,  '99). 

Cacodylate  of  iron  is  very  soluble  and 
may  be  administered  hypodermically  or 
by  the  mouth;  its  toxicity  is  very  slight, 
and  it  may  be  employed  in  all  cases  in 
which  it  is  desirable  to  increase  not  only 
the  number  of  red  blood-cells,  but  also 
the  amount  of  haemoglobin.  The  dose  to 
be  employed  hypodermically  is  V«  to  */» 
grain  daily,  by  the  mouth,  1  to  2  grains 
or  more  a  day.  Gilbert  and  Lereboullet 
(Jour,  des  Praticiens,  Sept.  1,  1900). 

Malaria.  — ■  The  anaemia  of  malarial 
poisoning  is  benefited  by  administration 
of  iron.  If  the  spleen  is  enlarged  and  the 
portal  circulation  engorged,  a  purge  of 
compound  jalap  powder  should  precede 
the  administration  of  the  iron,  or  po- 
dophyllin  should  be  combined  with  it. 

The  ferrocyanide  of  iron,  or  Prussian 
blue,  possesses  excellent  antiperiodic 
properties.  It  is  administered  generally 
in  5-grain  doses  every  three  hours.  The 
remedy  is  also  a  good  tonic.  Schussler 
(Chicago  Med.  Times,  Aug.,  '91). 

Of  five  cases  of  malarial  cachexia 
treated  with  hypodermic  injections  of 
citrate  of  iron,  four  cases  recovered  com- 
pletely. The  fifth  was  greatly  improved. 
Naame  (Rev.  de  Med.  de  Paris,  Mar.  10, 
.     '97). 

Pseudoleukemia.  —  In  leucocythae- 
mia  iron  is  of  little  service,  but  in 
pseudoleucocythaemia  (Hodgkin's  dis- 
ease, or  splenic  cachexia)  it  is  highly 
useful. 

In  series  of  cases  of  leukaemia  and  per- 
nicious anaemia  was  1  case  in  which  the 
patient    improved    markedly    under    the 
use    of   arsenic    and    iron    sulphate,    the 
red  corpuscles  increasing  from  886,000  to 
4,360,000  during  one  period  of  the  treat- 
ment.   H.  A.  Hare  (Med.  News,  Mar.  27, 
'97). 
Venereal  Disorders. — In  the  anae- 
mia of  syphilis  the  use  of  the  iodide  of 
iron  is  indicated. 
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In  sloughing  phagedena  or  chancroid, 
the  anaamia  incident  to  those  affections 
is  best  treated  by  the  iodide  of  iron,  al- 
though many  prefer  the  tartrate  of  iron 
and  potash. 

Twenty-five    cases    of    spermatorrhoea 
treated    with    ferric    bromide.      Of    this 
number  19  were  completely  cured,  2  only 
being  unrelieved.     The   dose   is   3   to   5 
grains  given  either  in  solution  or  in  the 
form  of  a  lozenge.    The  ferric  bromide  is 
to  be  preferred  to  the  corresponding  fer- 
rous  compound.      Hecquet    (Ther.    Gaz., 
Feb.,  '91). 
Bheumatism.— Though  not  very  often 
used,  in  acute  rheumatism  the  tincture  of 
the  chloride  in  doses  of  20  to  30  minims, 
well  diluted,  every  four  hours,  will  di- 
minish the  pain,  fever,  and  sweating  and 
lessen  the  danger  of  cardiac  mischief.    It 
will  hasten  convalescence  and  may,  more- 
over, be  used  as  a  prophylactic  against 
acute  rheumatism  in  weak  and  cachectic 
subjects  (Anstie),  but  not  in  the  robust 
or  full-blooded  (Bartholow). 

The  succinate  (hydrated)  of  iron  is  the 
most  palatable  preparation  of  iron.  The 
tasteless  succinate,  in  combination  with 
an  elixir,  is  permanent  under  all  circum- 
stances. Combined  with  syrup  trifolium 
compound,  the  succinate  of  iron  will  be 
found  without  a  rival  in  the  treatment 
of  rheumatism  and  the  various  forms  of 
syphilis.  It  is  similarly  useful  for  the 
anaemia  of  chronic  malarial  poisoning, 
and  is  indicated  in  the  treatment  of  ery- 
sipelas, pulmonary  haemorrhage,  haemor- 
rhage of  the  bowels,  and  other  intestinal 
disorders.  It  should  be  given  in  small 
quantities  at  the  beginning,  gradually 
increasing  the  dose.  William  Thornton 
Parker  (Med.  Age,  Dec.  26,  '91). 

Erysipelas. — The  treatment  by  iron 
is  not  new,  but  it  is  for  that  reason  none 
the  less  satisfactory.  Large  doses — 10  to 
60  minims — of  the  tincture  of  the  chlo- 
ride, well  diluted,  may  be  given  every 
four  hours  with  advantage. 

Iron  takes  into  the  blood  the  oxygen 
required,  which,  coming  in  direct  contact 
with  the  streptococci  of  erysipelas,  causes 


their  destruction.  If  iron  be  given  all 
the  time  in  this  disease,  and  the  patient 
placed  in  an  aerated  chamber  where  oxy- 
gen may  be  generated,  the  records  would 
show  a  considerable  decrease  in  mortality 
from  erysipelas  and  kindred  affections. 
J.  A.  Crisler  (Memphis  Med.  Monthly, 
Apr.,  '90). 

Bromide  of  iron  believed  to  be  one  of 
the  best  preparations  for  internal  admin- 
istration, as  it  is  easily  and  quickly  as- 
similated. It  is  especially  valuable  as 
a  topical  application,  in  foetid  discharges 
and  gangrenous  ulcers.  In  erysipelas  it 
acts  as  a  specific.  In  such  cases  it  must 
be  freely  used,  painted  over  and  beyond 
the  infected  integument.  Gillespie  (Pa- 
cific Record  of  Med.  and  Surg.,  July  15, 
'90). 

Diphtheria.  —  The  tincture  of  the 
chloride  is  given  internally  to  support  the 
organism,  either  alone  or  combined  with 
chlorate  of  potash,  quinine,  or  strych- 
nine. The  use  of  the  chlorate  of  potash 
in  this  disease  is,  however,  objected  to  on 
the  ground  that  it  induces  destructive 
changes  in  the  renal  tissue.  Monsel's 
solution  (liq.  ferri  subsulphatis)  may  be 
used  locally  upon  the  tonsils  and  phar- 
ynx, either  pure  or  diluted  with  two  or 
three  parts  of  glycerin.  It  constringes 
the  tissues  and  appears'  to  limit  the 
extension  of  the  exudate.  This  latter 
application  may  be  used  in  the  same 
manner  in  follicular  tonsillitis  with  ad- 
vantage. 

Value  of  perchloride  of  iron  in  prevent- 
ing the  spread  of  diphtheria  from  the 
pharynx  to  the  larynx.  The  2-per-cent. 
perchloride  in  glycerin  is  given  hourly, 
night  and  day,  in  teaspoonful  or  dessert- 
spoonful doses.  N.  Rosenthal  (Ther. 
Monats.,  Dec,  '92). 

Application  of  perchloride  of  iron  in 
diphtheria  made  twice  daily  if  the  cases 
be  light,  and  three  times  daily  if  they  be 
serious.  The  drug  is  used  either  in  a 
pure  state  or  in  one-half  or  one- fifth  solu- 
tion. The  healthy  adjoining  tissue  is  not 
injured  by  the  treatment.  T.  Huebner 
(Ther.  Monats.,  Dec,  '92). 
Applications  of  pure  perchloride  of  iron 
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recommended  in  pharyngeal   diphtheria. 
The    suffering    which    the    applications 
cause  is  most  intense,  but  three  or  four 
are  sufficient  to  vanquisn  the  disease.    Of 
thirty-six  cases  personally  treated  there 
was    but    one    death:      from    enormous 
ganglionic    tumefaction.      Feige     (Ther. 
Monats.,  July,  '94). 
Scboftjlosis. — In  scrofulous  adenitis 
and  rachitis  the  syrup  of  the  iodide  is 
beneficial.    It  is  best  to  begin  with  small 
doses,  gradually  increasing  the  same  as 
tolerance  is  established.     The  combina- 
tion of  the  phosphates  of  iron  and  lime 
are  preferred  by  some  in  rachitis.     Cod- 
liver-oil  given  with  iron  increases  the 
efficiency  of  the  former  in  these  cases. 

Neueoses. — Xeuralgia  due  to  anaemia 
is  greatly  benefited  by  large  doses  (30  to 
40  minims)  of  the  tincture  of  the  chlo- 
ride or  by  20  grains  of  the  saccharated 
carbonate,  given  three  times  daily.  Fer- 
ropyrin,  one  of  the  newer  preparations, 
may  be  given  in  doses  of  4  to  8  grains  in 
these  cases. 

In  the  anaemic  forms  of  mental  dis- 
eases Bucknill  and  Tuke  advised  the  ad- 
ministration of  the  tincture  of  the  chlo- 
ride of  iron. 

In  hysteria  associated  with  anaemia 
the  valerianate  of  iron  may  be  given  in 
pill  in  doses  of  1  to  5  grains,  three  times 
daily.  Amenorrhcea  and  other  derange- 
ments of  the  menstrual  function  depend- 
ent upon  anaemia  are  benefited  by  the 
citrate  of  iron  alone  or  combined  with 
strychnine. 

A  great  many  cases  of  dysmenorrhcea 
occur  in  anaemic  young  women,  and  full 
doses  of  iron  will  cure  the  ansemia  and 
with  it  the  dysmenorrhcea.  I.  Parsons 
(Brit.  Med.  Jour.,  Oct.  24,  '96). 

In  epilepsy  and  chorea  in  weak  and 
anaemic  pupils  the  use  of  the  bromide  of 
iron  is  recommended  by  Da  Costa,  the 
bromide  in  doses  of  5  to  20  grains  or, 
preferably,  the  syrup  of  the  bromide  in 
doses  of  V"  to  1  teaspoonful. 

4—3 


Pulmonary  Disoedees. — "When  there 
is  anaemia  the  bland  preparation  seems 
to  agree  best.  Iron  is,  however,  contra- 
indicated  when  pulmonary  haemorrhage 
exists  or  threatens  and  in  all  acute  pul- 
monary affections. 

Hectic  fever  is  controlled  by  a  com- 
bination of  digitalis  and  iron:  5  drops  of 
the  tincture  of  digitalis  may  be  given 
with  10  drops  of  the  tincture  of  the  chlo- 
ride of  iron,  three  or  four  times  daily. 
Cardiac  Diseases.  —  In  the  various 
cardiac  affections  the  administration  of 
iron  is  generally  beneficial.  In  fatty  de- 
generation of  the  heart  iron  does  good 
by  improving  the  nutrition  of  the  organ. 
The  palpitation,  murmur,  and  praecordial 
distress  of  anaemia  and  chlorosis  are  re- 
lieved by  iron.  "When  the  cavities,  espe- 
cially on  the  right  side,  are  dilated,  and 
cough,  dyspnoea,  and  dropsy  are  present, 
iron  often  affords  greater  relief  than 
cardiac  sedatives  and  diuretics  (Bar- 
tholow).  In  these  cases  and  in  mitral 
regurgitation,  as  the  distress  is  increased 
by  the  thinness  of  the  blood,  Bartholow 
advises  the  following  pill,  three  times 
daily:  Beduced  iron,  quinine  sulphate, 
and  powdered  digitalis  (English),  of  each, 
1  grain;  powdered  squill,  1/2  grain.  In 
valvular  lesions  iron  may  be  used  if 
anaemia  be  present.  Plethora  interdicts 
its  use. 

Benal  Diseases.  —  In  this  class  of 
affections  iron  should  be  given  with 
prudence,  especially  in  chronic  nephritis. 
In  chronic  albuminuria  the  tincture  of 
the  chloride  improves  the  digestion  and 
counteracts  the  anaemia.  Many  prefer 
Basham's  mixture  (liquor  ferri  et  am- 
monii  acetatis),  2  to  4  drachms  three  or 
four  times  daily,  on  account  of  its  di- 
uretic action. 

There  is  a  good  deal  of  mischief  done 
by  iron  in  Bright's  disease.  Basham's 
mixture  in  Bright's  disease  was  never 
suggested  for  any  directly  curative  pur- 


34 


IRON.     THERAPEUTICS. 


pose,  but  simply  as  a  remedy  for  the 
anaemia  which  is  so  conspicuous  a  symp- 
tom in  many  cases,  and  for  this  purpose 
it  still  is  and  always  will  be  useful.  But 
not  every  case  of  Bright's  disease  is 
anaemic,  and  as  iron  has  no  specific  cura- 
tive effect  it  is  clearly  not  indicated  in 
non-anaemic  cases.  Nay,  more,  it  is  often 
harmful.  It  may  be  laid  down  as  a  rule 
to  which  there  is  almost  no  exception 
that  iron  is  not  indicated  and  should 
not  be  prescribed  in  cases  of  acute 
Bright's  disease.  On  the  other  hand,  after 
the  acute  symptoms  have  passed  away 
and  convalescence  sets  in,  iron  is  often 
very  useful. 

A  second  class  of  cases  in  which  iron 
is  contra-indicated  is  chronic  interstitial 
nephritis,  in  which  it  is  more  promptly 
and  dangerously  harmful  than  in  any 
other  form  known  of  Bright's  disease. 

The  form  of  Bright's  disease  in  which 
iron  is  best  borne  is  chronic  parenchy- 
matous nephritis.  And  as  this  is  apt  to 
be  associated  with  more  or  less  anaemia, 
it  becomes  a  most  valuable  remedy  in 
overcoming  this  symptom.  Even  here 
the  doses  given  are  usually  needlessly 
large.  The  author's  practice  is  to  deter- 
mine the  proper  dose  by  an  examination 
of  the  stools,  and,  if  these  are  decidedly 
blackened,  too  much  is  being  given.  On 
the  other  hand,  a  slight  coloration  may 
be  permitted.  Basham's  mixture  is  no 
more  diuretic  than  the  bulk  of  water 
which  constitutes  its  menstruum.  James 
Tyson  (Jour.  Amer.  Med.  Assoc,  July 
23,  '98). 

Hemorrhage. — The  astringent  prep- 
arations of  iron  are  useful  in  hemor- 
rhage.   In  the  passive  haemorrhages  (pur- 
pura; haemoiThagic  diathesis;  gastric,  in- 
testinal and  renal  haemorrhage  when  due 
to  anaemia)  the  tincture  of  the  chloride, 
taken  internally,  improves  the  tone  of 
the  vessels  and  the  quality  of  the  blood. 
Iron-quinine    chloride    is    exceedingly 
useful  in  cases  of  post-abortum  hsemor- 
rhages,  in  doses  of  10  drops,  every  one  or 
two  hours,  of  a  10-per-cent.  solution.    It 
is  likewise  of  value  in  cases  of  pulmonary 
haemorrhage,   and   in   profuse   menstrua- 
tion, in  doses  of  10  drops  five  or  six  times 


a  day.    J.  Kersch  (Pharm.  Post,  Mar.  1, 
'91)." 

Persulphate  of  iron,  combined  with  in- 
halations of  oxygen  and  careful  hygienic 
regulations,  most  useful  in  treatment  of 
heemoglobinuria.  Baccelli  (Gaz.  degli 
Osped.  e  delle  Clin.,  Feb.  15,  '97). 

Ferratin  has  had  a  limited,  but  suc- 
cessful, trial  in  the  New  Haven  Hospital. 
It  has  been  used  in  secondary  anaemias 
due  to  haemorrhage  following  childbirth, 
etc.    In  primary  anaemia  it  has  been  used 
very    little.      The   results    have    usually 
been  prompt  and  satisfactory.     Hospital 
and  Clinic  Notes  (Yale  Med.  Jour.,  June, 
'98). 
In  epistaxis  and  chronic  coryza  a  weak 
dilution  of  the  liquor  ferri  subsulphate 
(1  drachm  to  8  ounces  of  water)  has  been 
advised,  to  be  used  in  spray.    The  same 
application  has  been  used  in  pulmonary 
haemorrhage.    As  it  stains  the  teeth,  its 
use  is  objectionable. 

Ferripyrin,  a  new  haemostatic,  is  a  com- 
bination of  perchloride  of  iron  and  anti- 
pyrine.     It  is  a  very  fine  orange-colored 
powder,   soluble   in   water,   the   solution 
being  deep  red  in  color.    It  is  intended  as 
a  substitute  for  perchloride  of  iron,  and 
the  indications  for  its  use  are  the  same. 
The  dose  for  an  adult  is  7%  grains  in- 
ternally, mixed  with  an  oily,  sweet  prep- 
aration  of  menthol.     It  is   of  value  in 
gastrorrhagias.    For  external  use  and  as 
an  haemostatic,  either  the  powder  or  an 
18-  to  20-per-cent.  solution  may  be  em- 
ployed, cotton  tampons  being  saturated 
in  the  solution  and  applied  to  the  bleed- 
ing surface.    In  1-  and  1  V2-per-cent.  solu- 
tions it  is  recommended  as  an  astringent 
in  urethral  blennorrhagia.     Epistaxis  in 
a  case  of  nasal  myoma  was  arrested  in  a 
very  short  time  by  the  introduction  of 
two  small  tampons  soaked  in  ferripyrin. 
The  drug  is  free  from  the  caustic  effects 
produced  by  perchloride  of  iron.    L.  Hed- 
derich  (Munch,  med.  Woch.,  No.  1,  '95). 
In  haematemesis,  1  or  10  drops  of  the 
solution  of  the  subsulphate,  or  pernitrate, 
well  diluted  in  ice-water,  will  generally 
be  followed  by  relief.     The  tincture  of 
the  chloride  may  be  similarly  used. 
In  intestinal  haemorrhage  iron  is  less 
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beneficial,  as  it  becomes  converted  into 
the  inert  sulphide  as  it  descends  the  ali- 
mentary canal. 

Local  Uses. — The  bleedings  from 
haemorrhoids  may  be  diminished,  or  even 
arrested,  by  bathing  the  protruding 
tumors  with  Monsel's  solution.  The 
tumors  should  be  well  oiled  before  re- 
turning them.  The  haemorrhage  from 
leech-bites  and  after  the  extraction  of 
teeth,  and  the  oozing  from  surface  in 
minor  surgical  operations  may  be  ar- 
rested by  the  application  of  Monsel's  salt 
or  solution  combined  with  pressure,  when 


possible.  Fissured  nipples  may  be  healed 
by  brushing  the  fissures  with  Monsel's 
solution  diluted  with  three  parts  of  glyc- 
erin. Syphilitic  vegetations  of  the  glans 
and  prepuce  will  disappear  under  appli- 
cations of  pure  Monsel  solution;  Ascar- 
ides  vermiculares  may  be  removed  by  in- 
jections of  weak  dilutions  of  the  tincture, 
and,  as  anaemia  is  usually  present  in  these 
cases,  the  internal  use  of  iron  is  advised. 

C.  Sumner  Witherstine, 

Philadelphia. 

ITCH.     See  Scabies. 
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JABORANDI.— Jaborandi  (Pilocarpus, 

U.  S.  P.)  is  the  dried  leaflets  of  the  South 
America  trees  Pilocarpus  sellvanus  (Kio 
Janeiro  jaborandi)  and  Pilocarpus  jabo- 
randi (Pernambuco  jaborandi),  belong- 
ing to  the  family  Rutacecc.  The  leaflets 
have  an  aromatic  odor,  and  an  aromatic, 
bitter,  and  pungent  taste.  When  chewed 
they  produce  an  increased  flow  of  saliva. 
Jaborandi  contains  two  alkaloids  (pilo- 
carpine and  jaborine),  a  volatile  oil, 
jaboric  acid,  and  tannin.  Chemically  the 
two  alkaloids  are  similar.  The  physio- 
logical actions  of  the  two  alkaloids  are 
widely  different.  The  alkaloid  pilocar- 
pine is  non-crystallizable,  and  occurs  as 
a  colorless  or  yellow  syrupy  liquid,  which 
is  soluble  in  water,  alcohol,  ether,  and 
chloroform.  The  salts  of  pilocarpine  are 
crystallizable.  The  hydrochlorate  is  offi- 
cial and  occurs  in  white,  hygroscopic 
crystals,  of  a  slightly-bitter  taste  and  of 
an  acid  reaction;  it  is  soluble  in  water 
and  alcohol,  and  does  not  keep  well. 

A  preparation  of  pilocarpine  previously 
active  may  suddenly  lose  all  its  power. 
H.  Magnus  (Ther.  Monats.,  Feb.,  '88). 


Jaborine  is  never  used  in  medicine, 
and  has  an  effect  antagonistic  to  pilo- 
carpine, or  like  atropine. 

Preparations  and  Doses. — Pilocarpus, 
5  to  50  grains. 

Extract  or  extractum  pilocarpi  fhii- 
dum,  10  to  60  minims. 

The  hydrochlorate  of  pilocarpine  (pilo- 
carpines hydrochloras),  1/s  to  V2  grain. 

The  existence  of  a  base  isomeric  with 
pilocarpine,  produced  from  it  by  the  ac- 
tion of  heat  or  alkali,  as  first  noted 
by  Petit  and  Polonowsky,  is  confirmed. 
These  investigators  gave  it  the  name  of 
pilocarpidine,  but  this  should  be  re- 
tained for  a  base  found  in  jaborandi 
leaves,  which  has  been  partly  described 
by  Harnack  and  Merck.  As  the  new 
alkaloid  is  isomeric  with  pilocarpine 
and  easily  formed  from  it,  the  author 
suggests  that  it  should  be  called  "iso- 
pilocarpine."  Its  presence  is  proved  as 
an  impurity  in  the  pilocarpine  nitrate 
at  present  on  the  market,  and  in  the 
alkaloid  prepared  from  jaborandi  leaves 
at  present  obtainable.  His  experiments 
also  show  that  it  exists  ready 
formed  in  the  leaves.  The  existence 
of  the  pilocarpidine  of  Harnack  and 
Merck   and   their   statements   regarding 
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its  composition  are  confirmed  from  an 
examination  of  some  of  the  nitrate  ob- 
tained from  Merck.  But  the  author 
proved  that  the  jaborandi  leaves  at 
present  on  the  market,  consisting 
chiefly  of  Pilocarpus  microphyllus,  and 
the  pilocarpine  nitrate  of  commerce 
contain  no  pilocarpidine.  The  jaborine 
described  by  Harnack  and  Meyer  as  an 
alkaloid  existing  in  the  mother-liquors 
of  pilocarpine  is  shown  to  be  a  mix- 
ture of  pilocarpidine,  isopilocarpine, 
with  possibly  a  trace  of  pilocarpine  and 
coloring  matter.  No  alkaloid  answer- 
ing to  the  description  of  jaborine  could 
be  found  in  the  leaves  at  present 
obtainable.  Physiological  experiments 
confirm  the  results  of  the  chemical 
investigation  with  respect  to  the  nature 
of  jaborine.  Preliminary  physiological 
experiments  on  isopilocarpine,  pilo- 
carpine, and  pilocarpidine  have  been 
made  by  C.  K.  Marshall,  of  University 
College,  Dundee,  who  reports  that  the 
substances  produce  similar  effects  on 
the  secretory  activity  of  the  sweat  and 
salivary  glands,  pilocarpine  being  much 
the  most  powerful.  Isopilocarpine  is 
comparatively  less  depressant  to  the 
hearts  of  rabbits,  but  not  to  those  of 
cats  or  man.  The  jaborine  of  Merck 
possesses  a  mild  pilocarpine  effect.  H. 
A.  D.  Jowett  (Trans.  Chem.  Soc,  1900; 
Brit.  Med.  Jour.,  Jan.  19,  1901). 

Jaborandi  leaves  contain  three  alka- 
loids. Isopilocarpine  only  occurs  in 
small  quantities,  and  pilocarpine  only 
in  small  amounts  in  pilocarpus  jaborandi 
Holmes.  No  substance  corresponding  to 
jaborini  has  been  found  in  the  leaves, 
either  chemically  or  physiologically;  but 
a  substance  possessing  an  atropine-like 
action  is  present  in  the  jaborine  of 
Merck,  which,  however,  consists  mainly 
of  pilocarpine  or  isopilocarpine.  Isopilo- 
carpine acts  like  a  weak  pilocarpine.  In 
efficient  doses  it  is  about  six  times 
weaker.  In  large  doses  it  is  about 
twenty  times  weaker.  Pilocarpine  is 
still  weaker  than  isopilocarpine.  The 
homopilopic  portion  of  the  pilocarpine 
molecule  acts  at  least  as  an  interacting 
to  haptophore  group.  Solutions  contain- 
ing the  hydroxy-aeid  corresponding  to 
the     lactone-pilocarpine     are     inactive. 


The  influence  of  the  glyoscaline  part  of 
the  molecule  has  not  yet  been  deter- 
mined. C.  R.  Marshall  (Jour,  of  Physiol., 
May  3,  1904). 

Physiological  Action.  —  A  medicinal 
dose  of  jaborandi  causes  flushing  of  the 
face  and  neck,  followed  by  profuse  sweat- 
ing of  the  entire  surface,  marked  saliva- 
tion, and  occasionally  nausea.  In  some 
subjects,  and  particularly  in  children, 
even  large  doses  produce  no  effect. 

Toxic  doses  cause  depression  of  the 
nerve-centres,  but  normal  doses  seem  to 
slightly,  if  at  all,  influence  the  nervous 
system.  The  pulse  of  animals  is  slowed 
by  jaborandi;  but  this  does  not  seem  to 
be  the  case  in  man,  in  which,  on  the  con- 
trary, the  pulsations  are  increased  in 
number.  The  temperature  is  markedly 
lowered  after  a  rise  of  short  duration. 

Pilocarpine,  according  to  Eeichert, 
first  increases  and  then  decreases  bodily 
temperature.  Heat-production  and  heat- 
dissipation  are  first  increased  and  then 
diminished.  The  alterations  in  tempera- 
ture are  dependent  essentially  upon  the 
actions  on  heat-production,  but  may  be 
affected  by  sweating,  and,  after  very 
large  doses,  by  alterations  in  heat-dissipa- 
tion. The  primary  increase  of  tempera- 
ture is  due  at  first  to  an  increase  of  heat- 
production,  but  after  very  large  doses 
this  increase  may  be  exaggerated  and 
continued  by  a  diminution  of  heat-dis- 
sipation which  is  greater  than  the  depres- 
sion of  heat-production.  The  actions  on 
the  process  of  heat-production  are  so 
much  more  potent  in  their  effects  on 
temperature  than  those  on  the  sweat- 
glands  that  it  is  doubtful  if  the  latter 
ever  play  an  important  part  in  the  tem- 
perature-alterations. Bodily  tempera- 
ture may  be  increased  during  the  stage 
of  diminished  heat-production,  owing  to 
the  great  depression  of  heat-dissipation. 
The  amount  of  increase  and  decrease  of 
temperature  and  the  duration  of  each 
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of  these  periods  are  essentially  in  direct 
relation  to  the  dose. 

Horbaezewski  found  that  pilocarpine 
caused  an  increase  in  the  number  of  leu- 
cocytes in  the  blood  and  a  correlative  in- 
crease in  the  quantity  of  uric  acid.  The 
excretion  of  urea  is  markedly  increased. 

The  influence  of  jaborandi  upon  the 
renal  system  differs  with  the  dose  admin- 
istered. Large  doses,  by  diminishing  the 
body-liquids  through  the  profuse  sweat- 
ing induced,  decrease  the  quantity  of 
urine;    small  doses  increase  the  flow. 

As  to  the  direct  cause  of  the  sweating, 
it  is  thought  to  depend  upon  stimulation 
of  nerve-ends  of  the  sweat-glands  and 
upon  paralysis  of  the  vasomotor  nerves, 
as  would  naturally  be  inferred. 

Poisoning  by  Jaborandi  or  Pilocar- 
pine.— Serious  and  even  fatal  results 
have  followed  the  injection  of  medicinal 
doses  of  pilocarpine;  1/3  grain  of  pilo- 
carpine has  caused  profuse  diaphoresis, 
salivation,  lacrymation,  a  discharge  from 
the  nose,  sickness  of  the  stomach,  diffi- 
culty in  breathing,  and  a  sense  of  car- 
diac oppression.  Eemy  mentions  a  case 
in  which  the  remedy  induced  a  series  of 
epileptic  attacks.  In  another  case  the 
patient  suddenly  expired  directly  after 
an  injection  had  been  made.  The  use  of 
lethal  doses  is  usually  followed  by  copi- 
ous sweating,  dizziness,  salivation  and 
swelling  of  the  salivary  glands  and  ton- 
sils, lacrymation,  discharge  from  the 
nose,  hiccough  and  strangling,  vomiting, 
diarrhoea,  a  tearing  pain  in  the  eyeballs, 
myopia,  dimness  of  vision,  strongly-con- 
tracted pupils,  dyspnoea,  and  more  or  less 
cardiac  oppression,  and  sometimes  bloody 
leucorrhoea  is  seen.  These  effects  and 
the  report  of  occasional  cases  of  accident 
following  the  administrations  of  medic- 
inal doses  should  teach  caution  in  the  use 
of  the  remedy. 


Caution   advised   in  the   use   of  what 
may  prove  a  dangerous  drug,  as  fatal  or 
alarming  symptoms  may  be  produced  by 
pilocarpine.       Lanphear     (Kansas     City 
Med.  Index,  Nov.,  '88). 
Treatment  of  Poisoning  by  Jaborandi. 
— The  untoward  symptoms  of  poisoning 
by  jaborandi  indicate  the  use  of  active 
external   and  internal   stimulation.     If 
taken  by  the  mouth,  use  emetics  or  a 
stomach-siphon  to  wash  out  any  portion 
of  the  drug  that  may  be  present  in  the 
stomach.     Atropine  or  any  preparation 
of  belladonna  may  be  used  as  a  physio- 
logical antidote.    Ammonia  and  brandy 
should  be  given  freely.     The  vomiting 
may  be  controlled  by  morphine. 

Therapeutics.  —  The  therapeutics  of 
jaborandi  accord  strictly  with  its  physio- 
logical action,  for  it  is  mainly  employed 
for  its  property  of  producing  sweating. 
As  it  is  the  most  powerful  remedy  we 
possess  for  this  purpose,  it  should  be  used 
with  great  caution,  as  it  is  much  more 
depressing  than  the  use  of  the  hot-air 
bath,  water  packs,  etc.;  it  should  not  be 
used  in  cases  of  asthenia  or  adynamia, 
or  in  pronounced  embarrassment  from 
organic  diseases,  pulmonary  congestion 
or  oedema,  threatening  or  existing,  or  in 
irritation  or  inflammation  of  the  ali- 
mentary canal. 

Uhjemia  and  Nephritis.  —  Pilocar- 
pine is  generally  to  be  preferred  to  jabo- 
randi, as  it  is  less  likely  to  produce 
nausea  and  vomiting. 

Jaborandi  and  its  alkaloid,  pilocarpine, 
are  agents  that  are  extremely  useful  in 
urasmia,  fever,  desquamation,  or  chronic 
parenchymatous  nephritis,  since  they 
markedly  increase  the  elimination  of 
urea  by  the  skin;  lower  the  blood-press- 
ure, and  diminish  the  inflammatory  con- 
dition. In  acute  scarlatinal  nephritis 
pilocarpine  is  of  the  greatest  service,  in- 
creasing the  urinary  secretion  and  de- 
creasing:  the    albumin    and    the    blood. 
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Shoemaker  suggests  the  following  for- 
mula:— 

1$  Extract    of   jaborandi,    l/a    fluid- 
ounce. 
Solution   of  potassium   citrate,   2 

fluidounces. 
Syrup  of  orange,  1  V„  fluidounces. 

Mix  and  give  a  teaspoonful  or  two 
every  three  or  four  hours. 

Cardiac  depression  may  be  avoided  by 
the  exhibition  of  strychnine  and  alcohol. 
In  the  uraemia  of  pregnancy  and  puer- 
peral eclampsia  the  hypodermic  injection 
of  pilocarpine  may  be  of  marked  benefit, 
but  in  some  cases  it  does  more  harm  than 
good  by  its  depressing  influence.  In  the 
nephritis  of  middle  and  advanced  life, 
many  authorities  consider  that  pilocar- 
pine is  contra-indicated.  As  a  renal 
stimulant  pilocarpine  may  be  given  in 
doses  of  Vso  to  V20  gramJ  either  by  hyp- 
odermic injection  or  by  the  mouth. 

Passive  Effusions. — Pilocarpine  has 
been  used  in  dropsy,  ascites,  and  hydro- 
thorax.  In  dropsy  of  renal  origin  it  is  a 
valuable  agent,  but  when  due  to  cardiac 
trouble  it  is  too  depressing.  In  hydro- 
thorax  it  is  of  considerable  value,  but 
thoracentesis  is,  perhaps,  best,  and  ela- 
terium  or  salines  come  next  in  efficiency. 

Erysipelas. — Da  Costa  reports  suc- 
cess from  the  use  of  pilocarpine  in  acute 
erysipelas.  He  recommends  the  hypo- 
dermic administration  of  1/0  grain  every 
three  hours  until  free  sweating  ensues, 
then  every  four  to  six  hours.  Its  action 
is  so  prompt  and  effective  that  it  may 
almost  be  regarded  as  a  specific.  The 
diaphoresis  is  at  once  followed  by  the 
retrocession  of  the  rash,  and  an  improve- 
ment in  the  general  condition.  In  atonic 
cases,  when  the  heart  is  weak  and  per- 
spiration cannot  be  established  by  pilo- 
carpine no  beneficial  action  is  observed 
(Waugh). 

Hypodermic    injections    of   pilocarpine 


recommended  in  facial  erysipelas. 
Twenty-four  cases  treated  in  this  man- 
ner, all  severe,  20  presenting  albumi- 
nuria and  4  retention  of  urine.  The 
drug  must  be  administered  until  the 
physiological  effects  are  produced.  Re- 
covery took  place  in  all  his  cases  within 
eight  days  at  latest,  and  in  some  cases  in 
four  days.  Pilocarpine  is  contra-indi- 
cated in  affections  of  the  heart.  If  the 
erysipelas  appear  as  a  complication,  the 
treatment  is  absolutely  without  efficacy. 
Salinger  (Ther.  Gaz.,  Mar.  15,  '94). 

Good  results  with  the  drug  in  erysipe- 
las;   its  efficacy  probably  depends  on  the 
time  which  has  elapsed  from  the  incep- 
tion of  the  first  symptoms  before  treat- 
ment is  begun.    In  cases  seen  very  early 
success  is  almost  invariable.    G.  W.  Barr 
(Ther.  Gaz.,  May  15, '94). 
Fevees. — A  dose  of  pilocarpine  will 
generally  succeed  in  aborting  a  malarial 
chill.    It  should  not  be  used  in  asthenia. 
Acute  Congestion.  —  In  the  acute 
congestive  conditions  following  fevers  or 
exposure   to    cold  —  coryza,    bronchitis, 
laryngitis,  muscular  or  articular  rheuma- 
tism, and  similar  affections — pilocarpine 
may  be  used  with  benefit  in  the  early 
stage.     Small  doses  of  pilocarpine  fol- 
lowed by  quinine  are,  perhaps,  as  effi- 
cient as  large  doses  and,  withal,  safer. 
In  parotitis  (mumps)  the  relief  from 
pilocarpine  is  prompt  when  given  early. 
Chronic  Affections. — Chronic  rheu- 
matic disorders  and  sciatica  have  been 
ameliorated  by  diaphoretic  doses  of  pilo- 
carpine. 

In  a  patient  who  suffered  from  two  or 
three  attacks  of  rheumatism  yearly,  the 
writer    used    hypodermic    injections    of 
pilocarpine,  using  V,  grain,  which  led  to 
complete  recovery  within  six  days.    Drap- 
pier  (Jour,  des  Sci.  M6d.  de  Lille,  Sept. 
15,  '94). 
The    fulgurant    pains    of    locomotor 
ataxia   may   sometimes   be   relieved   by 
subcutaneous  injections   of  pilocarpine. 
Mitkowski  has  tried  pilocarpine  in  per- 
sistent   catarrhal    jaundice    with    great 
benefit,  in  the  hypodermic  dose  of  V, 
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grain  every  other  day  for  three  weeks. 
He  attributes,  moreover,  a  diagnostic 
value  to  the  procedure.  If  the  above 
treatment  produces  no  effect  upon  the 
jaundice,  the  presence  of  a  malignant 
growth  is  to  be  suspected. 

In  laryngitis  with  scanty  secretion  J. 
Solis-Cohen  suggests  the  use  of  from  1 
to  5  minims  of  the  fluid  extract  of  jabo- 
randi  to  1  ounce  of  water,  in  spray 
locally. 

Pilocarpine  is  a  specific  for  croup  and 
all  croupous  diseases.  Its  action  begins 
at  once.  The  drug  can  be  given  by  the 
mouth,  subcutaneously,  or  in  supposi- 
tory. The  duration  of  the  disease  is 
notably  shortened  by  the  use  of  pilo- 
carpine and  the  mortality  reduced  to  nil. 
The  daily  doses  advised  are  as  follow: 
Up  to  1  year,  V»  to  Vs  grain;  1  to  3 
years,  Vs  to  V2  grain;  3  to  6  years,  Vs 
grain;  6  to  10  years,  Vs  grain;  10  to  15 
years,  1  to  1  Vs  grains;  adults,  1 1/t 
grains  to  15  l/2  grains.  Sziklai  (Wiener 
med.  Woch..  Nos.  32,  33,  '04). 
In  bronchitis  with  asthma,  in  winter- 
cough,  and  in  hiccough  jaborandi  has 
proved  of  great  benefit. 

Patient    whom    obstinate,    continuous 
hiccough  had  brought  very  low.  and  for 
whom   many   therapeutic   measures   had 
been  employed  without  relief.     Prompt 
success,  however,  followed  the  adminis- 
tration   of    a    decoction    of    jaborandi. 
Kiithe    (Med.  and  Surg.   Reporter,  Apr. 
21,  '88). 
Cutaneous  Disorders. — In  skin  dis- 
eases characterized  by  a  deficient  secre- 
tion of  the  sweat-glands  and  in  those  of 
rheumatic  origin,  jaborandi  has  proved 
efficient.     In  chronic  eczema  Koltz  has 
obtained   favorable   results   from   hypo- 
dermic injections  of  10  to  15  drops  of 
a    1-per-cent.    solution    of    pilocarpine. 
Poulet  suggests  that  the  same  procedure 
may  be  of  service  in  the  treatment  of 
elephantiasis    arabum.      Jaborandi    has 
alleviated   urticaria,    and    doses    of   1/20 
grain  have  proved  remedial  in  hyperi- 
drosis  and  bromidrosis. 


Pruritus  is  not  uncommonly  relieved 
by  this  agent.  The  itching  of  jaundice 
is  amenable  to  pilocarpine  if  the  drug 
is  well  borne  and  diaphoresis  ensues. 

E.  M.  Simon,  of  Birmingham,  finds 
nothing  so  useful  as  pilocarpine  hypo- 
dermically  in  the  treatment  of  pruritus 
senilis.  It  relieves  the  itching  and  allows 
the  patient  to  sleep.  In  alopecia  the  use 
of  jaborandi  internally — or,  better,  ap- 
plied locally — encourages  the  growth  of 
the  hair.  If  too  much  is  used,  small 
pustules  may  develop  about  the  hair- 
follicles.  Bartholow  suggests  the  follow- 
ing in  cases  of  alopecia: — 

I£  Fluid  extract  of  jaborandi,  1  ounce. 
Tincture  of  cantharides,  1/2  ounce. 
Soap-liniment,  1 1/2  ounces. 

Mix  and  apply  night  and  morning 
with  friction.  For  the  same  purpose 
Hare  suggests  the  use  of: — 

I£   Fluid     extract     of     jaborandi,     1 

drachm. 
Tincture  of  capsicum,  1  ounce. 
Tincture      of      cantharides,      1/2 

drachm. 
Castor-oil,  1  drachm. 
Alcohol,  enough  to  make  4  ounces. 

Deficient  Glandular  Secretion. 
— Dryness  of  the  tongue  and  aptyalism 
may  be  relieved  by  small  doses  (V2oo  to 
Vioo  grain)  of  pilocarpine.  The  dryness 
of  the  mouth  often  so  troublesome  in 
diabetes  mellitus  is  relieved  in  the  same 
manner. 

In  the  agalactia  of  nursing  women, 
small  doses  of  pilocarpine  restore  the 
secretion  of  milk. 

Ophthalmic  Disorders. — Pilocarpine 
is  useful  in  all  disorders  of  the  eye  asso- 
ciated with  increased  ocular  pressure. 
De  Schweinitz  recommends  very  highly 
the  hypodermic  use  of  pilocarpine  (V12 
to  V10  grain  daily)  for  opacities  of  the 
vitreous  humor.     Diaphoresis  should  be 
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avoided.  As  a  myotic  (1  to  4  grains  to 
the  ounce)  it  is  rapidly  taking  the  place 
of  eserine;  1  or  2  drops  every  hour  may 
be  used  until  the  patient  is  relieved. 
Pilocarpine  is  useful  as  a  tonic  to  the 
eye;  to  relieve  eye-pain  after  excessive 
use  of  the  eyes  use  1/10  grain  of  pilo- 
carpine and  4  grains  of  boric  acid  to  the 
ounce  of  distilled  water,  a  few  drops  of 
the  solution  being  dropped  into  the  eye 
three  times  daily  (Hare).  Clinical  re- 
ports show  that  pilocarpine  in  small 
doses  is  a  very  good  remedy  in  tobacco- 
amblyopia  and  alcoholic  amblyopia. 
Burnham,  of  Toronto,  reports  the  good 
effects  of  the  remedy  in  a  case  where  the 
centre  of  each  cornea  was  studded  with 
infiltrations;  the  pupillary  area  was  in- 
volved and  vision  was  imperfect.  A  few 
drops  of  a  2-grain  solution  of  pilocarpine 
may  be  employed  locally  with  advantage 
in  rheumatic  iritis.  Staderini  advises 
pilocarpine  nitrate  (V8  to  1/10  grain) 
hypodermically,  in  many  inflammatory 
diseases  of  the  eyes,  especially  in  those 
consequent  upon  rheumatism,  as  epi- 
scleritis, iritis,  and  idiopathic  optic  neu- 
ritis. 

Good  results  from  injections  of  small 
amounts  (2  to  3  centigrammes)  of  con- 
centrated solutions  of  pilocarpine  in  cases 
of  blood  in  the  anterior  chamber,  and  in 
vitreous  opacities  after  iridocyclitis  and 
choroiditis  without  general  disease.  Bock 
(Centralb.  f.  die  gesammte  Ther.,  Mar., 
*88). 

In  the  treatment  of  conditions  of  the 
eye  and  ear  in  which  jaborandi  is  thought 
to  be  useful,  it  is  probably  better  to  ad- 
minister the  alkaloid  pilocarpine  hypo- 
dermically rather  than  to  employ  the  in- 
fusion. Laval  (Ther.  Gaz.,  Sept.  15,  '97). 
Gratifying  results  obtained  with  pilo- 
carpine in  the  treatment  of  interstitial 
keratitis,  traumatic  purulent  iritis, 
vitreous  opacities,  and  retinochoroiditis. 
Some  nerve-specialists  place  great  reli- 
ance upon  the  drug  in  toxic  insanity 
after  influenza,  autointoxication,  and 
similar     processes,     the     brain     rapidly 


clearing    after    two    or    three    sweats. 
Apart  from  its  action   hypodermically, 
pilocarpine     or     the     fluid     extract     of 
jaborandi  in  small  doses  by  the  mouth 
has  been  found  to  be  of  value,  especially 
in   degeneration   of   the  vitreous.     The 
persistent  nausea  so  common  after  the 
use  of  the  drug  is  usually  relieved  by 
small  doses  of  ehlorodyne,  as  suggested 
by   Dr.    H.    C.   Wood.     H.   F.    Hansell 
(Phila.  Med.  Jour.,  May  4,  1901). 
Aural  Vertigo. — In  cases  of  obsti- 
nate aural  vertigo  a  most  efficient  treat- 
ment is  the  use  of  pilocarpine  every  few 
days  in  sufficient  doses  to  produce  some 
salivation,   the   patient   lying   down   or 
going  to  bed  after  each  dose. 

Three  eases  of  MgniSre's  disease  in 
which  the  hypodermic  use  of  pilocarpine 
gave  satisfactory  results.  The  medica- 
ment was  given  in  daily  doses  of  from 
Vjo  to  'A  grain.  These  injections  were 
generally  followed  by  sialorrhoea  and  pro- 
fuse diaphoresis.  Labit  (Revue  de 
Laryn.,  d'Otol.,  et  de  Rhin.,  Sept.  1,  '94). 

Antidote   to   Atropine. — Although 
atropine    is    a    very    efficient    antidote 
against  poisoning  by  pilocarpine,  pilo- 
carpine is  less  potent  as  an  antidote  in 
poisoning  from  atropine.    However,  Mc- 
Gowan  relates  a  case  in  which  two  in- 
jections of  V2  grain  each  were  undoubt- 
edly the  means  of  saving  the  life  of  a 
patient  suffering  from  belladonna  poison- 
ing.     The    same   procedure    is    recom- 
mended as  beneficial  in  acute  alcoholism. 
Patient  quickly  brought  out  of  a  con- 
dition of  alcoholic  coma  by  the  adminis- 
tration of  pilocarpine  and  a  hot-air  bath. 
G.  W.  Davis   (Kansas  City  Med.  Index, 
Nov.,  '88). 

C.  Sumner  Witherstine, 

Philadelphia. 

JACKSONIAN  EPILEPSY.    See  Epi- 
lepsy. 

JAIL-FEVER.     See  Typhus  Fever. 

JALAP.  — Jalap   (Jalapa,  U.   S.  P.), 
named  from  Jalapa,  a  city  of  Mexico,  is 
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the  dried  tuberous  root  of  the  Ipomcea 
Jalapa  (Exogonium  purga  or  Ipomxa 
purga),  one  of  the  Convolvulacece,  which 
is  indigenous  to  Mexico.  The  root  has 
a  peculiar  smoky  odor,  and  an  acrid, 
sweetish,  and  nauseous  taste.  As  seen  in 
the  shops,  it  is  usually  in  a  yellowish- 
gray  powder.  The  active  principle  of 
jalap  is  found  in  a  double  resin  in 
amounts  varying  from  12  to  18  per  cent., 
which  is  divisible  into  two  portions:  one 
(convolvulin)  of  which  is  hard  and  in- 
soluble in  ether,  but  soluble  in  alcohol 
and  chloroform  and  partly  soluble  in 
water;  the  other  (jalapin)  is  soft  and 
soluble  in  ether  and  alcohol.  Both  are 
active  purges,  but  convolvulin  is  more 
potent  (dose,  1  to  3  grains)  than  jalapin 
(dose,  2  to  5  grains).  Jalap  also  contains 
about  18  per  cent,  each  of  starch  and 
sugar.  According  to  Poleck,  jalapin  is  a 
resinous  glucoside,  separable  by  the 
action  of  hydrochloric  acid  into  sugar 
and  jalapinolic  acid,  and  identical  with 
scammonin. 

Preparations  and  Doses. — Jalapa,  10  to 
30  grains. 

Extractum  jalapas,  2  to  5  grains. 

Pulvis  jalapa?  compositus  (jalap,  35; 
cream  of  tartar,  65  parts),  10  to  60 
grains. 

Eesina  jalapse,  2  to  5  grains. 

Physiological  Action.  —  Beyond  the 
fact  that  jalap  acts  as  a  powerful  hydra- 
gogic  cathartic,  and  that  gastrointes- 
tinal irritation  is  produced  by  an  over- 
dose, little  is  known  concerning  the 
effects  of  this  drug.  It  is  also  irritating 
when  applied  to  the  mucous  membrane. 
According  to  Vulpian  and  Moreau,  when 
applied  to  the  exposed  colon  it  gives  rise 
to  active  peristaltic  motion.  Jalap 
passes  into  the  milk  of  wet-nurses  and 
purges  their  nurslings. 

Poisoning  by  Jalap.  —  Jalap  when 
taken  in  overdose  acts  as  a  simple  irri- 


tant poison  to  the  alimentary  canal,  the 
symptoms  being  copious  watery  stools, 
tormina,  and  tenesmus.  The  treatment 
of  poisoning  consists  in  the  evacuation 
of  the  retained  jalap  by  the  stomach- 
pump  and  the  use  of  demulcent  drinks. 
Therapeutics.  —  Jalap  is  used  prin- 
cipally as  an  hydragogie  purge  to  relieve 
dropsical  effusions,  anasarca,  and  ascites. 
The  resin,  being  the  active  constituent 
(containing  both  eonvulvulin  and  jala- 
pin), should  generally  be  preferred.  As  it 
is  almost  tasteless  and  the  dose  small,  it 
may  be  readily  given  to  children  in  doses 
of  1/4  to  1/„  grain.  Jalap  is  contra-indi- 
cated in  inflammatory  states  of  the  in- 
testinal canal.  Combined  with  calomel, 
it  is  probably  the  best  purge  in  cases 
where  the  liver  is  torpid.  The  compound 
jalap  powder  is  most  often  used  as  an 
hydragogie  cathartic  for  dropsy,  either 
of  cardiac  or  renal  origin.  In  pulmonary 
congestion  and  distended  right  heart 
with  cyanosis,  dyspnoea,  and  so-called 
cardiac  asthma,  a  teaspoonful  of  com- 
pound jalap  powder  will  give  relief.  In 
haemorrhoids  it  does  not  cause  irritation, 
but  relieves  them  by  emptying  the  ves- 
sels above,  and  clearing  out  the  liver. 

JAMBTJX.— Jambul  is  a  tree  that 
grows  in  most  tropical  climates,  and  be- 
longs to  the  Myrtacece.  It  is  the  Eugenia 
jambolana  of  Lamk  or  the  Syzygium  jam- 
bolana  of  de  Candalle.  From  the  fruits, 
by  alcoholic  fermentation,  a  liquor  is  ob- 
tained, the  jambava  of  the  Hindoos. 
This  liquor,  allowed  to  acidify,  turns  into 
a  vinegar,  of  an  agreeable  taste,  and  is 
extensively  used  by  them  as  a  stomachic, 
carminative,  and  diuretic. 

Three  varieties  of  jambul  grow  in 
India,  and  the  ripe  fruit  can  be  eaten  in 
season;  at  other  times  the  fruit  pre- 
served in  spirit  can  be  employed.  The 
powdered  seed  in  doses  of  about  5  to  10 
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grains  three  times  a  day  is  recommended 
as  a  very  effective  means  of  administra- 
tion.   A  vinegar  of  a  light-pink  color  can 
be  prepared  by  exposing  the  juice  of  the 
ripe  fruit,  contained  in  porcelain  vessels, 
to  the  heat  of  the  sun;  after  the  juice  has 
commenced  to  ferment  it  is  filtered  and 
again  set  in  a  warm  place  for  a  fortnight, 
when  it  is  ready  for  use.    The  best  form 
is  either  the  whole  fruit  preserved  in  al- 
cohol, the  powdered  seed,  or  a  fluid  ex- 
tract of  the  seeds.    The  pulp  of  the  dried 
fruit  is  believed  to  be  almost  worthless. 
To  obtain   the   seed  iit  for   use   it  is 
necessary  that  the  tree  from  which  it  is 
gathered  should  be  of  the  right  variety 
of  jambul,  and  that  no  "wind-falls"  or 
rotten  fruit  be  included.    The  native  phy- 
sicians believe  that  this  remedy  is  of  the 
greatest  use  in  the  treatment  of  diabetes, 
and  that  there  is  no  necessity  to  restrict 
the  patient's  diet,  as  this  prevents  the  pos- 
sibility of  the  excretion  of  sugar  in  the 
urine.    Rudolf  (Bull.  Pharm.,  No.  1,  '98  )v 
Preparations  and  Dose. — The  prepa- 
ration generally  employed  is  the  powder, 
which   may  be  given  in   doses   varying 
from  8  grains  to  1  drachm. 

A  fluid  extract  is  more  conveniently 
administered,  and  can  be  given  in  graded 
doses  from  10  to  30  minims,  according 
to  the  results  obtained,  in  emulsion  or 
capsules. 

Physiological  Action. — The  manner  in 
which  the  reduction  of  sugar  in  diabetic 
urine  occurs  when  this  agent  is  adminis- 
tered is  not  known,  no  untoward  results 
having  been  noted  in  any  case  that  could 
give  a  clue  to  its  action.  It  acts  as  a 
gastric  tonic  through  a  principle  that  re- 
sides in  the  seeds,  the  bark,  and  the  fruit 
of  the  plant. 

Its  properties,  however,  are  principally 
in  the  seeds,  which,  according  to  the 
latest  analyses,  especially  that  of  Elborne, 
contain  essential  oil,  chlorophyl,  resin, 
gallic  acid,  albumin,  coloring  extracts, 
and  an  insoluble  residue.    These  grains 


appear  to  contain  an  active  principle,  a 
glucoside,  to  which  the  physiological 
effects  of  the  plant  are  due,  but  which, 
as  yet,  has  not  been  isolated. 

Von  Mehring  has  shown  that  phlorid- 
zin,  a  glucoside  extracted  from  the  apple- 
tree,  the  pear-tree,  and  other  plants,  has 
the  power  of  producing  sugar  in  the 
urine  of  animals.  Groeser  instituted  a 
series  of  experiments  upon  animals,  and 
administered  phloridzin  to  dogs  in  the 
proportion  of  15  grains  per  2  1/2  pounds 
of  body-weight,  and  was  able  to  produce 
a  considerable  amount  of  glycosuria, 
which  persisted  from  twenty-four  to 
thirty-nine  hours.  It  was  also  found  that 
phloridzin  caused  diarrhoea.  Assured  of 
the  effects  of  this  glucoside,  the  experi- 
menter then  submitted  the  dogs  to  the 
conjoined  action  of  phloridzin  and  the 
extract  of  jambul,  and  found  that  under 
such  circumstances  the  sugar  of  the  urine 
was  invariably  diminished  almost  to  one- 
half  of  that  secreted  under  the  action  of 
the  phloridzin  alone,  and  also  that  the 
duration  of  the  glycosuria  was  consider- 
ably lessened.  In  pushing  his  experi- 
ments in  order  to  determine  the  toxicity 
of  jambul,  Groeser  noticed  that  as  many 
as  5  drachms  of  the  drug  could  be  given 
in  a  day  without  producing  in  the  dog 
any  deleterious  effects,  with  the  excep- 
tion of  some  diarrhoea.    (Egasse.) 

Therapeutics. — The  juice  of  the  fresh 
bark,  mixed  with  goats'  milk,  is  said  to  be 
used  in  the  treatment  of  infantile  diar- 
rhoea. It  has  also  been  used  as  an  as- 
tringent in  the  form  of  gargles  and  lo- 
tions. 

Diabetes.— The  plant  has  been  espe- 
cially extolled  in  the  treatment  of  dia- 
betes. The  natives  of  India  and  the  Eng- 
lish physicians  were  the  first  to  speak  in 
favor  of  jambul  as  a  remedy  for  diabetes 
mellitus.  The  experiments  of  Lascelles 
Scott,  T.   A.  E.  Balfour,  and   G.   Sims 
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Woodhead  show  that  jambul  has  the 
power  to  stop,  in  a  marked  degree,  the 
conversion  of  starch  into  sugar,  and  that 
this  action  increases  proportionately  to 
the  quantity  of  the  drug  used. 

Following  the  results  of  the  experi- 
ments of  von  Mering,  clinicians  have  em- 
ployed jambul,  with  varying  success,  in 
the  treatment  of  diabetes  in  man.  Egasse 
has  shown  that  the  drug  can  apparently 
do  good  only  in  the  mild  forms  of  dia- 
betes, but  in  which  kind  of  diabetes  it 
will  do  the  most  good  has  not  yet  been 
determined.  The  facts  so  far  collected 
point  to  the  insipidus  form.  The  drug 
has  been  employed  mostly  in  the  form  of 
powder.  The  minimum  dose  may  be  set 
down  as  from  4  to  7  grains,  repeated 
three  or  four  times  a  day,  but  it  can  be 
increased  to  even  1 1/2  drachms  in  the 
twenty-four  hours,  according  to  the  re- 
quirements of  the  individual  cases. 

Case  of  a  man,  65  years  of  age,  who,  in 
spite  of  a  diabetic  regime,  continued  to 
present  all  the  symptoms  of  a  well- 
developed  glycosuria.  Before  the  drug 
was  administered  the  patient  weighed 
175  pounds,  and  every  twenty-four  hours 
he  would  pass  5  i/2  pints  of  urine  of  a 
specific  gravity  of  1038,  of  a  yellowish- 
green  color,  of  an  acid  reaction,  and  con- 
taining 4  ounces  of  sugar.  After  a 
month's  treatment  the  specific  gravity  of 
the  urine  was  1038;  this  was  reduced  to 
3  V2  pints  every  twenty-four  hours,  and 
the  quantity  of  the  urine  lowered  to  2  V« 
ounces.  In  seven  more  days  the  sugar 
was  increased  to  3  ounces,  and  the  results 
in  general  were  little  satisfactory.  In 
three  more  weeks  the  patient  had  lost  1 
pound  in  weight,  and  both  the  quantity 
of  the  fluid  and  the  amount  of  sugar 
continued  to  increase.  The  patient  was 
again  subjected  to  a  diabetic  diet  and  the 
powder  of  jambul  in  appropriate  doses, 
but  the  ultimate  results  continued  to  be 
negative.  The  author,  however,  at- 
tributes the  failure  to  the  advanced  age 
of  the  patient,  which,  in  itself,  made  the 
case    a    rebellious    one.     A.    E.    Balfour 


(New  Commercial  Plants  and  Drugs,  No. 
11,  '89). 

Three  cases  of  marked  glycosuria 
treated  with  jambul.  In  two  cases  the 
drug  was  employed  in  the  form  of  pow- 
der, in  doses  of  15  grains  three  or  four 
times  a  day,  during  twelve  consecutive 
days.  In  the  third  instance  the  same 
amount  was  administered  in  the  same 
manner  for  one  hundred  and  forty-seven 
days,  but  no  good  results  followed. 
Javeine  (Wratsch,  No.  47,  '89). 

Two  cases  of  diabetes  in  which  jambul 
was  employed.  Success  was  observed  in 
the  first  case.  In  the  second  instance  the 
drug  proved  wholly  inefficacious.  J.  A. 
Granger  and  H.  Vandenberg  (Neder- 
landsch  Tyd.  voor  Genees.,  vol.  ii,  No.  1, 
'90). 

Extract  of  jambul  used  in  the  treat- 
ment of  glycosuria,  the  rind  being  used 
instead  of  the  fruit  in  the  preparation. 
This  makes  it  more  agreeable  in  taste 
and  much  cheaper  than  the  fruit.  As 
much  as  1  */s  ounces  per  day  can  be  ad- 
ministered for  a  long  period  without  dis- 
agreeable effects.  It  is  best  given  in 
water  or  wine.  Vix  (Therap.  Monats., 
Apr., '93). 

JAUNDICE  (ICTERUS). 

Definition. — This  is  not  a  disease,  but 
only  a  symptom-group,  occurring  under 
a  variety  of  conditions  and  characterized 
by  a  yellowish  discoloration  of  the  skin, 
tissues,  and  fluids  of  the  body  with  bile- 
pigment,  and  the  excretion  of  the  pig- 
ment in  the  urine. 

It  has  been  customary  to  classify  all 
cases  of  jaundice  into  the  two  great 
groups  of  obstructive  and  non-obstruct- 
ive jaundice,  but,  the  more  thoroughly 
the  pathology  of  the  condition  is  investi- 
gated, the  greater  is  the  number  of  non- 
obstructive cases  that  are  found  in  reality 
to  be  obstructive,  and  in  time  it  is  prob- 
able that  in  all  conditions  jaundice  will 
prove  to  be  obstructive  in  origin. 

"William  Hunter,  in  "Allbutt's  System 
of  Medicine,"  designates  the  two  groups 
of  jaundice  as  obstructive  and  toxsemic; 
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these  seem  to  be  the  most  suitable  terms 
at  present  available.  The  obstructive 
group  includes  all  eases  dependent  on 
palpable  obstruction;  and  the  toxasmie 
those  occurring  in  connection  with  some 
general  infection. 

Jaundice  resulting  from  mental  emo- 
tion, usually  of  a  depressing  nature,  can- 
not be  placed  in  either  group;  its  nature 
is  quite  uncertain. 

Case  of  jaundice  due  to  emotion.  It 
occurred  in  a  woman  of  24  years,  ap- 
parently not  neurotic,  and  manifested 
itself  five  or  six  hours  after  the  nervous 
shock.  Talamon  (La  Med.  Mod.,  Aug. 
23,  '93). 

Case  of  jaundice  developed  after  an  in- 
strumental delivery  in  a  highly-sensitive 
young  woman.  E.  A.  Lubbock  (Brit. 
Med.  Jour.,  Apr.  21,  '94). 

Three  cases  noted  in  which  jaundice 
supervened    in    children    of   nervous    di- 
athesis     after      emotional      excitement. 
Coulon   (Brit.  Med.  Jour.,  May  19,  '94). 
Jaundice  from  suppression  of  liver- 
function  cannot  now  be  accepted  as  pos- 
sible, as  bile-pigment  can  only  occur  as 
the  result  of  hepatic  cell-activity.    Fur- 
ther, the  removal  of  the  liver  or  the  com- 
plete severance  of  its  connections  by  liga- 
ture does  not  cause  jaundice. 

Jaundice  is  due  to  increased  function 
of  normal  liver-cells,  by  different  stimuli. 
A  normal  liver-cell  which  can  take  up 
and  elaborate  an  excess  of  nutriment,  and 
thus  produce  an  increased  quantity  of 
bile,  can  eliminate  this  excess  into  the 
intercellular  bile-passages.  A  part  of  the 
bile  passes  into  the  blood;  in  part,  di- 
rectly through  the  walls  of  the  blood- 
capillaries.  The  bile  reaches  the  general 
circulation  through  the  blood-capillaries 
of  the  hepatic  veins  and  only  to  a  slight 
extent  through  the  lymphatics  of  the 
larger  bile-channels.  Browiez  (Wiener 
klin.  Woeh.,  Aug.  30,  1900). 

Blood-serum  is  found  stained  in  icte- 
rus, even  in  the  mildest  grades  and 
though  the  urine  at  the  time  show  abso- 
lutely nothing.  The  early  diagnosis  of 
icterus  often  cannot  be  made  by  an  ex- 
amination of  the  urine.     A  simple  and 


accurate  method  for  making  the  diag- 
nosis is  to  puncture  the  ear  or  finger 
and  to  fill  several  capillary  tubes,  one 
and  a  half  millimetres  in  diameter  and 
ten  millimetres  long,  with  blood;  then 
to  close  the  tubes  at  each  end  with  seal- 
ing wax,  place  them  vertically,  and 
observe  them  after  a  few  hours,  when 
the  serum  and  blood  will  have  become 
separated.  A  yellow  tinge  to  the  serum 
is  an  early  and  important  indication 
of  jaundice.  Hamel  (Deutsche  med. 
Wochen.,  Sept.  25,  1902). 

In  the  typical  cirrhoses  of  Laennec, 
certain  of  the  bile  capillaries  or  so- 
called  precapillaries  are  much  con- 
stricted or  even  completely  closed  by 
the  new  connective  tissue  growth  in  the 
portal  spaces  of  the  liver.  As  a  result 
there  ensues  a  dilatation  of  the  bile 
capillaries,  with  ultimate  rupture  ani 
escape  of  bile  into  the  perivascular 
lymphatic  spaces.  Eppinger  (Beitrage 
zur  Path.  Anat.  u.  z.  All.  Path.,  vol. 
xxxiii,  p.  123,  1903). 

I.  Obstructive  Jaundice  (Hepatoge- 
nous Jaundice ;  Extrahepatic  Jaundice) . 

General  Symptoms. — The  color  of  the 
skin  varies  according  to  the  intensity  and 
duration  of  the  jaundice.  In  eases  of 
catarrhal  jaundice  with  sudden  obstruc- 
tion the  surface  becomes  rapidly  stained 
a  deep  yellow.  When  jaundice  has  ex- 
isted for  a  considerable  time  it  changes 
to  a  greenish  hue,  which  gradually  passes 
into  a  dark-olive  color,  doubtless  on  ac- 
count of  the  action  of  the  air  on  the  bile- 
pigment  in  the  skin.  This  very  dark 
color  known  as  "black  jaundice,"  though 
not  pathognomonic  of  cancer  in  the  liver, 
is  rarely  produced  by  any  other  disease. 
The  icteric  hue  shows  most  distinctly  on 
the  pallid  parts  and  to  a  much  less  degree 
on  highly-colored  parts,  as  the  lips,  florid 
cheeks,  mucous  membrane  of  the  mouth, 
etc.  "We,  therefore,  look  to  the  conjunc- 
tiva? for  the  first  signs  of  icteric  discolor- 
ation. 

Series  of  experiments  on  dogs  leading 
to  the  following  conclusions :    1.  Contrary 
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to  accepted  pathological  doctrine,  the  bile 
which  is  eliminated  by  the  urine  and 
deposited  in  the  skin,  in  cases  of  ob- 
structive jaundice,  does  not  find  its  way 
into  the  general  circulation  through 
being  absorbed  by  the  blood-capillaries. 

2.  It  is  the  lymphatic  system  of  vessels 
alone  which  absorbs  the  biliary  matters 
in  obstructive  jaundice,  and  it  is  through 
the  instrumentality  of  the  thoracic  duct 
that  they  reach  the  general  circulation. 

3.  After  the  thoracic  duct  has  been  liga- 
tured for  some  days,  supplementary  ducts 
form  by  the  coalescence  of  either  entirely 
new  or  pre-existing,  small,  collateral 
lymphatics  from  the  thoracic  duct,  at  a 
point  below  the  seat  of  ligature,  through 
which  its  lymph-stream  passes  vicari- 
ously into  the  right  innominate  vein.  4. 
After  the  common  bile-duct  is  ligatured, 
the  whole  of  the  constituents  of  the  pent- 
up  bile  do  not  become  equally  concen- 
trated, the  less  soluble,  such  as  choles- 
terin  and  mucin,  being  by  far  the  most 
concentrated.  5.  From  the  dogs  experi- 
mented on  having,  in  many  cases,  not 
only  lived,  but  even  gained  in  weight, 
after  bile  was  prevented  from  finding  its 
way  into  the  duodenum,  it  may  be  in- 
ferred that  the  admission  of  bile  into  the 
digestive  canal  is  not  absolutely  essential 
to  life.  6.  Ligaturing  the  thoracic  duct 
not  only  prevents  the  occurrence  of  ob- 
structive jaundice,  after  the  occlusion  of 
the  common  bile-duct  in  dogs,  but  checks 
it  even  after  it  has  set  in.  Vaughan 
Harley  (Brit.  Med.  Jour.,  Aug.  20,  '92). 

By  the  aid  of  injected  and  safranin- 
stained  microscopical  liver  preparations 
the  following  facts  demonstrated:  1.  The 
secretion-vacuoles  of  the  liver  discovered 
by  Kopffer  do  not  form  the  terminals  of 
the  bile-channels,  but  the  liver-cells  are 
filled  with  a  fine  canal-reticulum  sur- 
rounding the  nucleus;  this  reticulum 
is  continuous  with  the  intercellular  bile- 
capillaries.  2.  An  injection  of  the  liver- 
cells  is  possible  by  way  of  the  blood- 
vessels, since  a  dense  net-work  of  blood- 
capillaries  surrounds  the  nuclei  of  the 
liver-cells.  From  these  results  the  new 
theory  submitted  in  reference  to  conges- 
tion-jaundice: In  entering  the  blood- 
channels  it  is  not  necessary  that  the  bile 
should  go  by  the  route  of  the  thoracic 
duct;    admission  to  the  blood  may  occur 


in  the  liver-cells  themselves  by  diffusion 
from  the  bile-capillaries  surrounding  the 
nuclei  into  the  neighboring  blood-capil- 
laries. C.  Nauwerek  (Munch,  med. 
Woch.,  xliv,  2). 

Many  of  the  secretions  are  also  colored 
with  bile-pigment.  The  sweat  is  yellow 
and  stains  the  patient's  linen.  The  tears 
and  milk  may  also  be  colored,  but  the 
saliva  is  not  stained  nor  do  the  secretions 
of  the  mucous  membranes,  not  even  of 
the  bile-ducts  and  gall-bladder,  contain 
any  bile. 

Inflammatory  exudates,  as  the  sputa  of 
pneumonia,  are  bile-stained,  as  are  also 
the  exudates  into  the  various  serous 
cavities. 

Since  the  removal  of  diffusible  sub' 
stances  in  the  blood  is  chiefly  by  the  kid- 
neys, it  follows  that  the  urine  contains 
more  of  the  biliary  coloring  matter  than 
any  other  secretion.  It  may  be  present 
in  the  urine  before  it  appears  in  the  con- 
junctiva even.  The  color  of  the  urine 
may  vary  from  a  barely  perceptible 
greenish-yellow  to  a  dark-brown  or  even 
black  color.  Bile-pigment  is  invariably 
present  in  the  urine  in  jaundice,  except 
in  chronic  cases  in  which  the  obstruction 
to  the  bile-flow  is  suddenly  removed, 
when  the  icteric  hue  of  the  skin  will  per- 
sist after  the  blood  has  been  cleared  of 
the  bile-pigment.  Bile-stained  urine 
foams  readily  when  shaken,  and  the  froth 
is  of  a  yellow  color.  Bhubarb  and  san- 
tonin, when  administered,  produce  a 
similar  color  in  the  urine,  but  the  froth 
is  not  yellow;  the  addition  of  caustic 
potash  causes  a  red  coloring  of  the  fluid 
and  the  tests  for  bile-pigments  are  not 
obtained. 

Gmelin's  test  is  usually  employed  to 
determine  the  presence  of  bile-pigment, 
but  it  may  fail  to  give  a  reaction  even  in 
the  presence  of  5  per  cent,  of  bile.  It  is 
best  made  by  placing  a  few  drops  of  com- 
mon nitric  acid  and  of  the  urine  on  a 
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white,  flat  surface  and  then  causing  them 
to  run  together.  A  play  of  colors  results 
at  the  margin  of  contact,  rapidly  passing 
through  various  shades  of  green,  blue, 
violet,  and  red,  finally  becoming  a  dirty 
yellow. 

The  following  modification  of  it  is 
much  more  delicate,  revealing  even  0.2 
per  cent,  of  bile,  and  should  be  employed 
in  doubtful  cases:  "To  50  cubic  centi- 
metres of  urine  add  5  cubic  centimetres 
of  10-per-cent.  barium-chloride  solution 
and  5  cubic  centimetres  of  chloroform. 
Shake  for  several  minutes.  Set  aside  for 
ten  minutes.  The  chloroform  and  pre- 
cipitate of  phosphates  fall  down,  carry- 
ing with  them  all  the  bile-pigment.  Now 
draw  off  the  chloroform  and  the  precipi- 
tate with  a  pipette.  Place  in  a  fiat  dish, 
and  set  over  a  basin  of  hot  water  until  all 
the  chloroform  has  evaporated.  Allow  to 
cool  and  pour  off  any  fluid  from  the  pre- 
cipitate/ The  latter  will  be  yellowish. 
Place  impure  nitric  acid  in  drops-  here 
and  there  on  the  surface  of  the  precipi- 
tate. If  bile-pigment  is  present  a  play 
of  colors  appears  round  each  drop." 
("Clinical  Methods,"  by  Hutchinson  and 
Eainy.) 

The  stained  cellular  elements  in  the 
urine  afford  a  reliable  test  for  the  pres- 
ence of  bile-pigment.  In  chronic  cases 
the  urine  may  contain  albumin  and  pig- 
mented tube-casts. 

In  those  slight  forms  of  jaundice  in 
which  bile-pigments  do  not  appear  in  the 
urine  in  appreciable  quantity  the  spec- 
troscope furnishes  a  very  delicate  and  ac- 
curate test.  Parmentier  (Gaz.  des  HOp., 
p.  136,  '88). 

In  ordinary  jaundice  the  color  of  both 
skin  and  urine  is  due  to  bilirubin.  Leube 
(Centralb.  f.  klin.  Med.,  Nov.  30,  '90). 

The  following  recommended  as  a  simple 
method  of  detecting  bile-pigment  in  ic- 
teric fluids:  To  about  1 1/t  fluidrachms 
of  serous  fluid  add  twice  or  thrice  its 
volume  of  concentrated  alcohol,  and 
shake  the  mixture.     Add  as  many  drops 


of  hydrochloric  acid  (10  to  25  per  cent.) 
as  will  be  required  to  dissolve  the  pre- 
cipitation caused  by  the  addition  of  the 
concentrated  spirits,  when  the  fluid  will 
become  clear.  Bring  the  fluid  to  a  boil, 
and  if  gall-pigment  be  present  a  blue- 
green  color  will  appear  within  a  minute 
or  so.  In  a  serous  exudation  containing 
only  1  part  of  bilirubin  to  250,000  parts 
of  fluid,  the  blue-green  color  became  very 
conspicuous.  When  it  is  desired  to  ascer- 
tain the  presence  of  an  insignificant  quan- 
tity of  the  coloring  matter  of  the  bile  in 
concentrated  fluids  rich  in  albumin,  the 
author  proceeds  as  follows:  To  %  or  1 
fluidrachm  of  the  fluid  add  four  or  five 
times  its  volume  of  concentrated  spirit, 
which  will  cause  the  precipitation  of  all 
the  proteid  substances  present.  Shake 
well  several  times  and  filter  the  fluid. 
Add  several  drops  of  hydrochloric  acid 
and  boil,  when,  if  gall-pigment  be  pres- 
ent, a  delicate  blue-green  color  will  ap- 
pear. Israel  Hedenius  (Lakaref.  forh. 
vol.  xxix,  Nos.  7,  8,  '95). 

Jaundice  may  be  distinguished  from 
the  yellow  hue  caused  by  malaria,  cancer, 
lead  poisoning,  and  some  kidney  affec- 
tions by  placing  a  few  drops  of  the  urine 
in  a  porcelain  dish  and  causing  a  couplf 
of  drops  of  nitric  acid  to  flow  against  it 
If  bile-pigment  be  present,  a  greenish  tint 
will  result,  followed  by  blue,  violet,  and 
a  yellow  or  brown.  John  Inglis  (Colum- 
bus Med.  Jour.;  Monthly  Retrospect, 
Apr.  15,  '98). 

As  no  bile  enters  the  intestine,  the 
fasces  are  pale  or  clay-colored,  on  account 
of  the  large  amount  of  fat  present.  They 
are  pasty  and  usually  foetid.  There  is 
usually  constipation,  but  diarrhoea  is  not 
infrequent,  owing  to  the  decomposition 
in  the  intestines.  There  may  be  no  de- 
rangement of  the  stomach,  but  often 
there  is  loss  of  appetite,  coated  tongue, 
foul  taste,  foetid  breath,  and  epigastric 
fullness  after  food. 

The  clay  color  of  the  stools  is  due  to 
the  undigested  fat,  and  in  jaundiced  pa- 
tients who  are  fed  on  free  fat  food  this 
peculiar  odor  is  not  present.  Strumpell 
(Lehrbueh  d.  spec.  Path,  und  Ther.  d. 
inneren  Krank.,  B.  1,  '88). 
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In  the  absence  of  bile  from  the  intes- 
tine, in  jaundice,  there  is  an  increase  in 
undigested  fat  from  6.9  and  10.5  per  cent., 
the  normal  amount,  to  55.2  and  78.5  per 
cent.  Miiller  (Zeit.  f.  klin.  Med.,  B.  12, 
H.  1,  2,  '88). 

Attention  called  to  the  difference  be- 
tween icterus  from  obstruction  and  true 
polycholic  icterus,  in  which  there  is 
hypersecretion  of  bile.  In  the  former  the 
stools  are  alcoholic,  while  in  the  latter 
they  retain  their  normal  color.  Poly- 
cholic icterus,  rare  in  temperate  climates, 
but  very  frequent  in  hot  countries,  is  as- 
sociated with  an  acute  congestion  of  the 
liver,  and  is  accompanied  by  fever.  It 
does  not  last  long  unless  it  occurs  in  re- 
lapses. Icterus,  not  polycholic,  yet  with- 
out discolorization  of  the  stools,  may  also 
occur  when  there  is  incomplete  compres- 
sion of  the  small  bile-ducts.  Jaccoud 
(Jour,  de  Med.  et  de  Chir.  Prat.,  June, 
'90). 

Case  of  a  girl  of  16  years,  who  became 
jaundiced  when  six  years  old,  and  re- 
mained so  six  months.  At  thirteen  there 
was  another  attack  of  jaundice  lasting 
eight  months,  and  at  fifteen  one  of  six 
months'  duration.  The  fourth  attack 
came  on  at  sixteen,  and  when  reported 
had  lasted  four  months.  According  to 
the  mother,  an  inflammation  of  the 
throat  preceded  every  attack.  In  the 
previous  attacks,  especially  the  second, 
there  was  severe  pain  in  the  region  of  the 
stomach  and  liver,  not  colicky.  Chills 
and  fever  have  not  been  present.  Re- 
covery from  the  attacks  begins  suddenly. 
In  the  present  attack  there  is  no  fever, 
the  appetite  is  good,  and  bowels  regular; 
the  patient  is  emaciated  and  feels  weak. 
The  jaundice  is  intense;  there  is  great 
itching.  Ascites  and  enlarged  spleen  are 
absent.  The  liver  is  enlarged  all  over, 
dullness  extending  from  the  upper  border 
of  the  fifth  rib  in  the  mammillary  line  to 
three  fingers'  breadths  below  the  rib. 
The  surface  is  hard,  uneven,  and  sensi- 
tive. The  faeces  for  months  have  been 
without  bile-coloring  matter.  The  case 
is  probably  one  of  gall-stone  with  second- 
ary hypertrophic  cirrhosis  of  the  liver. 
Albu  (Deutsche  med.  Woch.,  No.  13,  '98). 
Slow  pulse  is  very  characteristic;  it  is 
usually  from  40  to  60,  but  may  be  down 


to  even  20  per  minute.  Such  pulse- 
changes  are  more  frequent  in  catarrhal 
jaundice  and  are  not  usually  of  unfavor- 
able significance.  The  respirations  are 
usually  normal,  but  may  fall  to  10  or  less 
per  minute. 

In  many  protracted  cases  there  is  a 
marked  tendency  to  haemorrhages,  espe- 
cially to  purpura  and  to  subcutaneous  ex- 
travasations. The  blood  requires  in  some 
of  these  cases  eleven  or  twelve  minutes 
to  coagulate  instead  of  three  or  four,  as 
in  normal  states  (Osier). 

Surgical  operations  should  only  be  un- 
dertaken in  case  of  chronic  obstructive 
jaundice  with  due  regard  to  this  change 
in  the  blood. 

Icteric  blood  is  deficient  in  sodium  chlo- 
ride. This  depends  on  a  lack  of  NaCl  and 
a  reduction  in  the  volume  of  the  serum. 
The  latter  is  produced  by  an  increase  in 
the  volume  of  the  red  corpuscles,  which, 
in  turn,  is  due  to  the  presence  of  bile- 
salts  in  the  plasma.  V.  Limbeck  (Cen- 
tralb.  f.  innere  Med.,  No.  33,  '96). 

In  chronic  jaundice  there  is  a  marked 
tendency  to  hsemorrhage  and  in  oper- 
ating upon  such  cases  surgeons  have  to 
count  this  as  a  possible  serious  accident. 
Within  the  past  few  years,  the  writer  has 
known  of  three  fatal  cases  of  haemor- 
rhage following  operations  under  these 
conditions.  A  recent  case  suggests  the 
possibility  of  the  value  of  taking  the 
blood-coagulation  time.  The  case  was 
one  of  jaundice  with  pains  suggesting 
gall-stones,  and  Dr.  Finney  operated. 
The  patient  almost  bled  to  death  on  the 
table.  The  wound  was  packed  with 
gauze,  and  the  patient  was  taken  back 
to  the  ward  in  a  very  exhausted  condi- 
tion. He  bled  very  actively  every  time 
an  attempt  was  made  to  remove  the 
gauze,  and  it  was  at  least  three  weeks 
before  all  of  it  was  taken  out  of  the 
wound.  His  blood-coagulation  time,  as 
taken  with  Wright's  tubes,  was  between 
ten  and  eleven  minutes,  more  than  double 
the  normal.  It  certainly  would  be  ad- 
vantageous to  test  this  point  in  cases  of 
chronic  jaundice  before  operation,  and  it 
might  be  worth  while  also  to  follow  out 


48 


JAUNDICE.    OBSTRUCTIVE.    ETIOLOGY. 


Professor  Wright's  suggestion,  and  to 
give  the  calcium  chloride  in  full  doses  for 
a  period  of  ten  days  in  order  to  increase, 
if  possible,  the  coagulability  of  the 
blood.  William  Osier  (Montreal  Med. 
Jour.,  Jan.,  '98). 

The  persistent  and  uncontrollable  ca- 
pillary hoemorrhage  so   often  occurring 
in  operations  on  deeply  jaundiced  sub- 
jects is  especially  apt  to   follow  when 
the  cause  of  the  jaundice  lies  in  malig- 
nant obstruction  of  the  bile  ducts.    Dur- 
ing the  past  year,  two  of  the  author's 
patient's  have  succumbed  from  bleeding, 
in  spite  of  a  systematic  administration 
of  calcium  chloride  in  both   small   and 
large  doses,  given  at  least  five  days  be- 
fore   the    operation.      Berg    (Annals    of 
Surg.,  Sept.,  1903). 
Pruritus  is  often  a  distressing  symp- 
tom in  the  chronic  forms  of  obstructive 
jaundice.     It  occasionally  precedes  the 
onset  of  the  jaundice.     It  is  worse  at 
night  and  may  be  general  or  localized. 
Scratching  gives  rise  to  various  erup- 
tions.   Sweating  is  frequent.    Urticaria, 
lichen,  and  boils  may  be  present,  as  may 
also  xanthelasma. 

Cutaneous  pruritus,  so  common  in 
jaundice  from  retention,  may  appear  and 
persist  for  a  long  time  before  the  icterus 
is  evident.  This  precocious  pruritus  is 
observed  especially  in  cases  in  which  the 
obstruction  to  the  flow  of  the  bile  is 
caused  by  a  neoplasm  situated  some- 
where along  the  course  of  the  biliary  pas- 
sages. Bouchard  (Med.  Ree.,  Apr.  14, 
'94). 

The  thyroid  gland  or  extract  exerts 
a  favorable  action  on  the  pruritus 
which  so  often  accompanies  jaundice, 
this  symptom  becoming  much  less  trou- 
blesome, or  ceasing  altogether  while  the 
thyroid  was  being  taken.  At  the  same 
time  the  bile-salts,  tested  for  by  Hay's 
sulphur  reaction,  gradually  disappeared 
from  the  urine;  this  also  occurred  in 
cases  free  from  pruritus.  There  was  no 
alteration  in  the  pigments  of  the  urine, 
as  shown  by  Gmelin's  test.  Gilbert  and 
Herrscher  (Comptes-Rendus  d.  Soc.  de 
Biol.,  Aug.,  1902). 
Cerebral  symptoms  may  be  marked,  in- 


cluding irritability,  great  despondency, 
and  even  melancholia.  There  are  often 
headache,  vertigo,  and  dullness;  there 
may  be  sleeplessness.  Specially  severe 
symptoms  may  develop  in  persistent 
jaundice  and  quickly  prove  fatal. 
Usually  there  is  slight  fever,  rapid  pulse, 
emaciation,  and  mild  delirium.  From 
this  typhoid  state  the  patient  may  soon 
become  comatose  or  develop  convulsions. 
This  condition  was  formerly  denomi- 
nated cholcemia,  or  sometimes  cholester- 
cemia.  Its  cause  is  uncertain,  but  prob- 
ably most  cases  are  due  to  a  "terminal 
infection." 

Etiology. — This  class  includes  the 
cases  that  "result  from  obvious  mechan- 
ical obstruction"  and  are  "independent 
of  changes  in  the  blood  or  bile"  (Hun- 
ter). 

Murchison  classified  this  group  as  fol- 
lows:— 

1.  Obstruction  by  foreign  bodies 
within  the  duct,  as  gall-stones,  inspis- 
sated bile,  parasites,  etc. 

Catarrhal  jaundice  is  not  merely  a  me- 
chanical plugging  of  the  bile-duets  with 
mucus,  or  a  closure  of  the  ducts  with  in- 
flammatory swelling,  but  is  really  toxic 
in  character,  ordinary  catarrhal  jaundice 
being  due  to  toxic  substances  developed 
in  the  alimentary  canal.  Obstructive 
jaundice  is  due  to  gall-stones,  tumors, 
hepatic  abscesses,  and  cirrhosis.  If  jaun- 
dice is  associated  with  gall-stones,  it  is 
generally  due  to  inflammation  rather 
than  to  obstruction.  Renvers  (Modern 
Med.  and  Bact.  Review,  Apr.,  '97). 

2.  Obstruction  by  inflammatory  tume- 
faction of  the  duodenum,  or  of  the  lining 
membrane  of  the  duct  and  exudation 
into  its  interior. 

Catarrhal  or  simple  jaundice  results 
from  the  following  causes:  1.  Duodenal 
catarrh,  in  whatever  way  produced,  most 
commonly  following  an  attack  of  indi- 
gestion. It  is  most  frequently  met  with 
in  young  persons,  but  may  occur  at  any 
age,  and  may  follow  not  only  errors  in 
diet,  but  also  cold,  exposure,  and  malaria, 
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as  well  as  the  conditions  associated  with 
portal  obstruction,  chronic  heart  disease, 
and  Bright's  disease.  2.  Emotional  dis- 
turbances may  be  followed  by  jaundice, 
which  is  believed  to  be  due  to  catarrhal 
swelling.  Cases  of  this  kind  are  rare  and 
the  anatomical  condition  is  unknown. 
3.  Simple  or  catarrhal  jaundice  may  oc- 
cur in  epidemic  form.  4.  Catarrhal  jaun- 
dice is  occasionally  seen  in  the  infectious 
fevers,  such  as  pneumonia  and  typhoid 
fever.  William  Osier  ("Principles  and 
Pract.  of  Med.,"  p.  430). 

3.  Obstruction  by  stricture  or  obliter- 
ation of  the  duct,  as  may  result  from 
perihepatitis,  or  from  a  cicatrix  in  the 
duct  or  at  its  mouth  in  the  duodenum. 

The  occurrence  of  jaundice  is,  as  a  rule, 
only  possible  when  there  is  an  obstruc- 
tion of  the  common  bile-duct.  There  are 
one  or  two  exceptions,  viz.:  a  rare  form 
of  blood-dyscrasia  and  yellow  fever. 
Biliousness  is  the  result  of  functional  de- 
rangement of  the  liver,  while  jaundice  is 
the  result  of  obstruction  of  the  common 
duct.  Jacob  Michaux  (Gaillard's  Med. 
Jour.,  vol.  lxvii,  No.  1). 

Case  of  fatal  infantile  jaundice  from 
congenital  narrowing  of  the  bile-duct. 
J.  A.  C.  Kynoch  (Edinburgh  Med.  Jour., 
July,  '96) . 

4.  Obstruction  by  tumors  closing  the 
orifice  of  the  duct  or  growing  into  its 
interior. 

Causes  of  icterus  gravis:  1.  Mechan- 
ical occlusion  of  the  lumen  of  the  cystic 
and  common  ducts  by  calculi,  hepatic 
growths,  enlarged  head  of  the  pancreas, 
carcinoma  of  the  duodenum,  tumors  of 
the  transverse  colon,  etc.  2.  Acute  yel- 
low atrophy.  3.  Terminal  stage  of  atro- 
phic cirrhosis.  Mester  (Deutsche  med. 
Woch.,  Nov.  27,  '90). 

Four  cases  in  which  death  followed 
symptoms  of  obstructive  jaundice  due  to 
cancer  of  the  ductus  choledoehus  com- 
munis with  signs  of  excessive  amount  of 
colloid  material  in  the  thyroid  gland.  In 
those  cases,  the  antitoxic  function  of  the 
liver  having  been  notably  impaired,  the 
thyroid  was  excited  to  vicarious  action 
by  the  toxic  substances  circulating  in  the 
blood.     Lindemann    (Arehiv   fiir  pathol. 


Anat.,  etc. ;  Gaz.  Hebdom.  de  Med.  et  de 
Chir.,  Nov.  28,  '97). 

Examination     of    the    liver    from     a 
woman,    aged    53,    who    had    died   after 
symptoms  of  obstructive  jaundice.    There 
was  a  large  caseating  gland  surrounded 
by  a  dense  mass  of  fibrous  tissue  involv- 
ing the  hepatic   duct.     There  was  also 
some    perihepatitis    with    several    small 
abscesses  throughout  the  liver.     Whyte 
(Brit.  Med.  Jour.,  Jan.  1,  '98). 
5.  Obstruction  by  pressure  on  the  duct 
from  without  by  (a)  enlarged  glands,  (6) 
hepatic  tumor,  (c)  tumor  of  the  pylorus, 
(d)  tumor  of  the  pancreas,  (e)  tumor  of 
the  kidney,  (/)  omental  tumor,  (g)  an 
abdominal  aneurism,  (h)  fascal  accumula- 
tion in  the  colon,  (t)  ovarian  or  uterine 
tumors. 

Conclusions  based  on  a  study  of  jaun- 
dice and  its  treatment:  1.  Long-con- 
tinued biliary  stasis,  compromising  the 
secreting  cells  of  the  parenchyma  of  the 
liver  and  producing  a  certain  anaemia  of 
the  organ,  markedly  reduces  and  some- 
times suppresses  the  secretion  of  the 
biliary  acids.  The  gravity  of  the  phe- 
nomena described  under  the  name  of 
biliary  intoxication  does  not,  therefore, 
depend  upon  the  action  of  these  acids. 

2.  The  scarcity  or  absence  of  bile  in  the 
intestinal  canal  modifies  very  seriously 
the  chemical  processes  there  taking  place. 

3.  One  of  the  most  common  of  the  gastric 
changes  in  the  icterus  is  the  suppression 
of  hydrochloric-acid  secretion.  4.  There 
is  little  or  no  loss  of  carbonate  of  sodium 
in  these  cases.  5.  The  reaction  of  the 
contents  of  the  stomach  is  usually  alka- 
line, less  often  neutral  or  faintly  acid. 
6.  The  physiological  activity  of  the  bile 
and  of  the  pancreatic  juice  in  the  in- 
testine is  retarded.  7.  The  chlorides  in 
the  urine  is  increased;  there  is  a  dimi- 
nution of  urea,  with  an  abundance  of 
products  of  the  aromatic  series.  8.  The 
more  marked  these  characters,  the  graver 
the  disease  and  its  clinical  manifesta- 
tions. 9.  Alkaline  treatment  does  not 
modify  these  conditions.  The  effect  of 
the  acid  treatment  is,  however,  to  dimin- 
ish the  chlorides,  to  restore  the  normal 
acidity  of  the  urinary  reaction,  to  in- 
crease the  excretion  of  urea,  and  to  re- 
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duce  that  of  the  aromatic  products;  and, 
at  the  same  time,  there  is  a  progressive 
increase  in  the  weight  of  the  body. 
Alivia  (Med.  Rec,  Apr.  14,  '94). 

Analysis  of  215  cases  of  simple  catar- 
rhal icterus  in  Senator's  clinic.  Nearly 
42  per  cent,  occurred  within  the  first 
decade;  in  the  second  decade  the  num- 
ber dropped  to  10  per  cent,  of  the  whole; 
in  the  third  decade  it  rose  again  and 
went  to  nearly  27  per  cent.  It  was  there- 
fore by  far  most  frequent  in  the  first 
decade,  but  it  was  notable  that  it  prac- 
tically never  affected  sucklings.  As  to 
the  sex,  females  were  somewhat  more 
affected  in  the  first  five  years  of  life, 
while  in  the  third  and  fourth  decade  it 
affected  men  more  commonly.  These 
conditions  are  exactly  similar  to  those 
that  are  observed  in  epidemic  jaundice. 
Also  in  studying  the  time  of  the  year 
at  which  the  jaundice  occurred  the 
author  noticed  at  once  that  the  frequency 
always  rose  pronouncedly  in  the  first  and 
fourth  quarters  of  the  year;  in  other 
words,  in  the  winter  months;  it  then 
dropped.  This  is  exactly  the  same  con- 
dition as  is  observed  also  in  epidemic 
jaundice.  Likewise  it  is  often  seen. that 
simple  jaundice  improves  and  then  there 
is  a  relapse.  This  is  much  more  readily 
explained  by  attributing  the  jaundice  to 
the  infection  and  the  relapse  to  a  rein- 
fection than  by  attributing  the  whole 
matter  to  a  simple  catarrhal  gastro- 
enteritis. The  jaundice  was  distributed 
extremely  irregularly  throughout  the 
city  and  showed  no  relation  to  the  water- 
supply,  but  careful  study  showed  that  it 
sought  out  from  year  to  year  certain 
districts  of  the  city,  and  this  is  believed 
to  be  further  testimony  that  the  cause  is 
an  infection  and  that  the  infectious  agent 
remains  active  in  certain  regions  when  it 
once  acquires  a  lodgment.  Neumann 
(Phila.  Med.  Jour.,  from  Deut.  med. 
Woeh.,  Aug.  31,  '99). 

Case  of  severe  recurrent  jaundice  in 
which  a  hard  tumor  under  the  right 
costal  margin  led  to  an  exploratory  in- 
cision. The  tumor  was  found  to  be  a 
floating  kidney,  which  pressed  on  the 
gall-bladder  and  bile-duets.  The  kidney 
was  returned  to  its  normal  position  and 
fixed   by  sutures.     The   jaundice   disap- 


peared and  the  patient  has  been  in  per- 
fect health  since.  P.  C.  Fenwick  (Lan- 
cet, Nov.  11,  '99). 

Cases  of  three  brothers  and  sisters 
between  the  ages  of  17  and  20  years, 
who  had  suffered  from  jaundice  since 
birth  and  whose  mother  had  also  been 
icteric  since  her  birth.  Other  brothers 
and  sisters  were  not  affected.  There 
was,  in  all  the  patients,  a  distinct  yel- 
lowish tinge  to  the  skin  and  connective 
tissues,  but  there  were  no  biliary  salts 
or  pigment  in  the  urine  and  the  fasces 
were  of  normal  color.  The  author  at- 
tributes the  jaundice  to  hepatic  insuffi- 
ciency, as  urobilin  was  found  in  the 
urine  of  all  the  patients.  Alois  Pick 
(Wiener  klin.  Wochen.,  Apr.  23,  1903). 

Treatment. — The  prognosis  and  treat-" 
ment  are  further  considered  in  dealing 
with  the  various  diseases  that  give  rise 
to   obstructive   jaundice.      (See   Liteb, 
Diseases  of.) 

The  following  substances  have  been 
found  by  experiment  to  increase  the  flow 
of  bile:  Group  1.  Urea,  oil  of  turpentine, 
and  terpine.  Chlorate  of  potassium  in- 
creased the  flow  by  once  or  twice  the 
normal.  Further,  benzoate  and  salicylate 
of  sodium,  salol,  euonymin,  and  muscarin 
used  subcutaneously  increase  the  secre- 
tion two  or  three  times  the  normal 
amount.  Group  2.  Substances  producing 
only  a  slight  or  doubtful  and  inconstant 
increase  are:  alkaline  salts,  Carlsbad 
salts,  propylamin,  antipyrine,  aloes,  can- 
tharitic  acid  and  rhubarb,  hydrastis  Can- 
adensis, ipecac,  and  boldo.  Thus,  cathar- 
tics and  the  alkaline  salts  are  not  chola- 
gogie  in  non-cathartic  doses.  Group  3. 
Substances  diminishing  the  secretion: 
iodide  of  potassium,  calomel,  iron  and 
copper,  atropine,  and  strychnine.  In  re- 
gard to  calomel,  the  writers  have  not 
been  able  to  confirm  Rutherford,  who  be- 
lieved that  what  cholagogic  action  calo- 
mel had  was  due  to  the  transformation 
into  corrosive  sublimate.  The  last-named 
substance  given  by  itself  produced  no  in- 
crease. Prevost  and  Binet  (Revue  Med. 
de  la  Suisse  Rom.,  May  to  July,  '88). 

Massage  recommended  in  the  treatment 
of  catarrhal  jaundice.  The  method  con- 
sists in  rhythmical   compression   of  the 
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hepatic   region   for   ten   minutes,   thrice 
daily.    Wechsler  (Wratsch,  No.  19,  '93). 

For  itching  in  jaundice  the  following 
is  reeomtnended  to  be  rubbed  in  several 
times  a  day: — 

R  Iehthyol,  1 1/l  to  2  y,  drachms. 
Alcohol, 
Ether,  of  each,  2  fluidounces. 

Boullard  (Ges.  Therapie,  p.  380,  '98). 

Slight  attacks  of  jaundice  are  of  com- 
paratively little  surgical  importance,  and 
the  majority  of  surgical  diseases  of  the 
biliary  passages  have  no  jaundice  at  all. 
Persistent  jaundice,  especially  if  pro- 
gressive, is  usually  a  contra-indieation  to 
surgical  measures;  on  the  other  hand, 
intermittent,  deep  jaundice,  especially  if 
associated  with  chills  and  a  rise  in  tem- 
perature, denotes  the  presence  in  the 
common  duct  of  a  stone  that  urgently 
demands  removal.  Archibald  Maclaren 
(Med.  News,  Nov.  IT,  1900). 

For  the  pruritus  of  jaundice  sponging 
the  body  with  sodium  bicarbonate,  3 
drachms  in  1  pint  of  hot  water,  or 
MeCall  Anderson's  dusting-powder  of:  — 

R   Camphor,  I1/.,  drachms; 
Zinc  sulph.,  1/2  ounce; 
Starch,   1   ounce; 
are  useful.    Oilman  Thompson  (Practical 
Medicine;    Med.  News,  Dee.  1,  1900). 

The  following  causes  of  chronic  jaun- 
dice must  be  taken  into  consideration: 
(1)  common  -  duet  cholelithiasis;  (2) 
chronic  pancreatitis;  (3)  simple  stric- 
ture of  the  common  bile-duct;  (4) 
inflammatory  adhesions  causing  pressure 
on  or  stenosis  of  the  hepatic  or  of  the 
common  bile-duct;  (5)  hydatid  disease 
of  the  liver  pressing  on,  or  discharging 
into,  the  bile-duets;  (6)  gummata  im- 
plicating the  ducts;  (7)  chronic  catarrh 
of  the  bile-ducts;  (8)  cancer  of  the  com- 
mon bile-duct;  (9)  cancer  of  the  head 
of  the  pancreas;  (10)  cancer  of  the  liver 
associated  with  jaundice  due  either  to 
catarrh  or  to  pressure;  (11)  cirrhosis 
of  the  liver;  (12)  other  rare  causes, 
such  as  aneurism  of  the  hepatic  artery 
or  of  the  aorta,  and  other  tumors  of  the 
liver,  gall-bladder,  pylorus,  or  kidney, 
pressing  on  or  occluding  the  common 
bile-duct. 

Surgery  holds  out  a  good  prospect  of 


cure  in  the  first  five  causes  enumerated; 
medical  treatment  alone  is  advisable  for 
causes  6  and  7,  and  in  the  remainder 
with  certain  exceptions  relief  can  be 
hoped  for  only  from  medical  or  surgical 
treatment.  As  in  many  other  condi- 
tions, pain  is  the  most  valuable  guide  in 
establishing  a  differential  diagnosis  be- 
tween those  possible  causes.  A  painless 
onset  of  chronic  jaundice  points  to 
chronic  catarrh  due  either  to  cancer  of 
the  liver  or  of  the  head  of  the  pancreas, 
or  both.  On  the  other  hand,  pain  in  the 
upper  abdomen,  followed  within  twenty- 
four  or  thirty-six  hours  by  jaundice, 
strongly  suggests  cholelithiasis.  Here 
the  jaundice  is  less  intense  and  is  pretty 
certain  to  be  accompanied  sooner  or 
later  by  intermittent  fever,  chills,  and 
sweats,  with  very  marked  icteric  fluc- 
tuations. Ascites  is  very  suggestive  of 
malignant  disease;  it  points  to  it  per- 
haps more  strongly  than  any  other  sin- 
gle symptom.  Other  diagnostic  anti- 
operative  aids  are  as  follows:  Jaundice 
in  cancer  of  the  bile-ducts  and  head  of 
the  pancreas  tends  to  become  absolute; 
in  almost  every  other  condition  it  is  va- 
riable. Fat  in  the  fasces  and  glyco- 
suria, with  very  rapid  wasting,  are  very 
suggestive  of  pancreatic  trouble.  If  the 
anti-operative  signs  be  difficult  of  true 
interpretation,  those  found  after  the 
abdomen  is  opened  call  for  as  much  or 
more  acumen.  Adhesions  in  the  neigh- 
borhood of  a  contracted  gall-bladder 
suggest  stones,  but  this  may  be  induced 
by  a  simple  pyloric  ulcer.  If  the  head 
of  the  pancreas  be  swollen  and  harder 
than  normal,  one  should  not  too  hastily 
pronounce  it  cancer;  it  may  very  prob- 
ably be  a  simple  chronic  pancreatitis, 
curable  by  cholecystotomy.  Again  the 
discovery  of  enlarged  glands  does  not 
warrant  a  gloomy  prognosis,  for  discrete 
nodules  are  frequent  in  common-duct 
cholelithiasis  and  in  chronic  pancrea- 
titis. If  they  are  fused,  however,  the 
outlook  is  bad.  The  tumor  composed  of 
matted  omentum  and  the  viscera  adja- 
cent to  an  inflamed  gall-bladder  always 
presents  a  conundrum  which  aspiration 
even  may  not  solve;  it  should  not  be 
pronounced  malignant  until  the  liver 
has  been  carefully  inspected  for  nodules. 
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The  treatment  depends  on  the  diagno- 
sis. 1.  If  it  be  doubtful,  an  explora- 
tory incision  is  indicated  if  the  patient's 
general  condition  will  permit.  2.  If  ma- 
lignant disease  be  positively  diagnosed, 
operation  can,  with  some  few  exceptions, 
do  but  little  good  save  when  all  the  dis- 
eased tissue  can  be  removed.  3.  If  gall- 
stones or  any  of  the  first  five  factors  be 
diagnosed,  operation  is  decidedly  advis- 
able if  the  patient  be  at  all  able  to  bear 
it.  The  two  great  dangers  are  haemor- 
rhage and  shock — accidents  such  as  are 
liable  to  follow  any  severe  abdominal 
traumatism.  A  study  of  the  unsuccessful 
cases  will  no  doubt  reduce  the  mortality 
even  lower  than  it  already  is;  within 
the  last  year  it  has  dropped  in  chole- 
doehotomy  from  14.5  to  7.4  per  cent. 
The  anti-operative  treatment  of  ordi- 
nary eases  is  in  no  way  different  from 
that  given  for  a  general  laparotomy,  but 
when  a  hsemorrhagic  condition  is  ex- 
pected calcium  chloride  is  fed  in  heroic 
doses,  as  this  has  been  found  to  aid  ma- 
terially in  limiting  capillary  haemor- 
rhage .by  increasing  the  coagulability  of 
the  blood.  A.  W.  Mayo  Robson  (Brit. 
Med.  Jour.,  Jan.  18,  1902). 
II.  Toxsemic  Jaundice  (Hematoge- 
nous Jaundice ;  Hsemo-h epatogenous 
Jaundice;  Jaundice  of  Polychromia  ; 
Non-obstructive  Jaundice) . 

In  this  form  there  is  said  to  be  no 
obstruction  in  the  bile-passages.  Such 
in  most,  if  not  all,  cases  is  not  correct, 
because,  although  the  larger  ducts  are 
free,  the  bile-radicles  within  and  around 
the  hepatic  lobules  are  obstructed  to  a 
greater  or  less  extent  by  swelled  epithe- 
lium, pigment-granules,  and  crystals  of 
leucin  and  tyrosin.  The  obstruction  in 
these  cases  is  shifted  from  the  larger 
ducts  to  the  biliary  radicles,  many  of 
which  escape,  so  that  the  obstruction  is 
rarely  complete.  The  cause  acts  on  the 
liver-substance  in  general  and  must, 
therefore,  be  toxic  and  conveyed  to  it  by 
the  blood,  either  of  the  general  or  the 
portal  circulation.  The  toxin  acts  on  the 
blood,  and  in  its  excretion  by  the  liver 


leads  to  the  secretion  of  a  viscid  bile,  to 
irritation  of  the  biliary  radicles,  and  it 
may  be  to  degenerative  changes  in  the 
liver-cells. 

There  are  cases  of  obstructive  jaundice 
in  which  the  occlusion  occurs  within  the 
biliary  lobules  and  is  due  to  swelling  of 
the  epithelial  cells.  The  swelling  and  de- 
generation of  the  hepatic  cells  are  the  re- 
sult of  the  action  of  toxic  substances 
introduced  through  the  circulation.  The 
treatment  of  this  form  of  jaundice  con- 
sists in  the  regulation  of  the  diet,  the 
improvement  of  the  circulation  and  the 
blood,  and  remedies  addressed  to  the  liver 
to  stimulate  more  active  secretion,  but, 
first  of  all,  to  reduce  the  cellular  swelling 
so  as  to  free  the  terminal  biliary  capil- 
laries. Porter  (Amer.  Med.-Surg.  Bull., 
Dec.  1,  '94). 
Hunter  makes  three  groups  of  this 
class  of  cases: — 

1.  Jaundice  due  to  poisons,  as  toluy- 
lendiamin,  phosphorus,  arseniuretted 
hydrogen,  and  snake-venom. 

2.  Jaundice  occurring  in  various  spe- 
cific fevers,  as  yellow  fever,  malaria, 
pyaemia,  enteric  fever,  typhus,  and  scar- 
latina. 

3.  Jaundice  occurring  in  obscure  in- 
fective conditions,  as  in  epidemic,  infec- 
tious, febrile,  or  malignant  jaundice, 
icterus  gravis,  Weil's  disease,  and  acute 
yellow  atrophy  of  the  liver. 

In  this  class  the  jaundice  is  usually 
less  intense  than  in  obstructive  jaundice. 
There  is  only  a  partial  absorption  of  the 
bile-pigment  by  the  lymphatics  of  the 
liver.  Bile  appears  in  the  stools  at  some 
period  of  the  history;  it  may  be  in  excess, 
causing  very  dark  faecal  discharges. 
There  is  usually  more  constitutional  dis- 
turbance than  in  obstructive  jaundice. 
In  severe  cases  this  is  very  pronounced; — 
high  fever,  dry  tongue,  delirium,  subsul- 
tns,  convulsions,  haemorrhages  from  vari- 
ous parts,  black  vomit,  all  indicating 
severe  constitutional  infection. 

All  cases  usually  show  (1)  destructive 
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changes  in  the  blood;  (2)  alterations  in 
the  quantity  and  quality  of  the  bile;  (3) 
changes  in  the  liver-cells  and  bile-ducts, 
varying  in  degree  according  to  the  irri- 
tant power  of  the  toxin. 

The  destructive  changes  in  the  blood 
are  shown  by  the  occurrence  of  hasmor- 
rhages  especially  from  the  mucous  sur- 
faces, as  of  the  nose  and  stomach.  The 
black  vomit  of  yellow  fever  furnishes  a 
striking  example  of  such  haemorrhages. 
The  changes  in  the  bile  are  characterized 
by  its  increased  viscidity,  great  increase 
in  its  pigment,  and  lessening  of  the  bile- 
acids.  The  parenchymatous  changes  in 
the  liver  are  evidence  of  the  action  of  the 
toxins  on  the  liver.  Similar  changes 
occur  in  the  kidneys. 

In  many  varieties  the  toxins  that  excite 
these  changes  are  generated  in  the  in- 
testinal tract,  as  gastro-intestinal  symp- 
toms are  usually  prominent  in  the  initial 
stage  of  the  illness.  In  this  way  we  may 
account  for  the  absence  of  specific  organ- 
isms in  the  liver  in  acute  yellow  atrophy, 
for  example. 

The  form  of  icterus  gravis  in  which  the 
bacillus  coli  is  found  is  accompanied  by 
lowering  of  the  temperature,  while  the 
other  forms  of  the  same  disease  which  are 
accompanied  by  fever  are  characterized 
by  the  presence  in  the  liver  and  blood  of 
pyogenic  microbes.  Undoubtedly,  how- 
ever, the  micro-organisms  play  a  role  in 
the  production  of  the  lesions  and  symp- 
toms of  icterus  gravis.  Hanot  (Le  Bull. 
Med.,  Feb.  21,  May  6,  '94). 

Case  of  primary  icterus  gravis  observed 
in  which  the  temperature  always  ranged 
below  the  normal.  Death  followed.  Cul- 
tivations made  with  the  blood  and  liver 
remained  sterile  and  no  micro-organism 
was  demonstrated  on  staining  the  sec- 
tions of  that  organ.  J.  Durante  (Bull,  de 
la  Soc.  Anat.,  No.  24,  '94). 

Four  cases  of  icterus  gravis  in  which 
the  results  of  bacteriological  examination 
led  the  writer  to  conclude  that  they 
could  be  regarded  as  variable  stages  of 
the  same  form  of  septicfemia  caused  by 


streptococci.  Bab6s  (B.evue  des  Sci.  M6d. 
en  France  et  a.  l'Etranger,  July  15,  '94). 

Three  cases  of  icterus  coming  on  at  an 
early  period  of  syphilis  noted.  Table  of 
forty-six  additional  eases  added  with  a 
view  of  establishing  the  differential  diag- 
nosis between  simple  catarrhal  and  syphi- 
litic icterus.  The  latter  usually  comes 
on  suddenly,  without  being  preceded  by 
the  digestive  disturbances  which  are  the 
prelude  of  the  catarrhal  form;  in  some 
cases  the  digestion  remains  excellent 
throughout,  though,  as  in  catarrhal  jaun- 
dice, there  is  a  distaste  for  fats.  An- 
other point  to  be  noted  is  the  absence  of 
any  etiological  factor  except  syphilis. 
The  jaundice  usually  appears  with  the 
first  eruption,  and  is  most  frequent  in 
females.  O.  Lasch  (Berliner  klin.  Woch., 
Oct.  1,  '94). 

Observations  based  on  57  cases  of  jaun- 
dice occurring  among  15,799  cases  of 
early  syphilis.  Syphilitic  jaundice  is 
characterized  by  (1)  its  appearance  in 
the  early  secondary  stage,  (2)  the  pres- 
ence of  fresh  specific  manifestations,  (3) 
the  influence  of  treatment,  and  (4)  its 
sudden  development  without  gastric  dis- 
turbance. Long  duration  is  not  char- 
acteristic of  syphilitic  jaundice.  In  typ- 
ical cases  this  icterus  occurs  at  a  time 
when  syphilis  affects  the  skin  and  mu- 
cous membranes.  Hepatic  enlargement 
is  not  a  striking  feature  in  the  disease. 
In  22  out  of  50  cases  the  jaundice  was 
noted  within  six  months  after  the  infec- 
tion. The  syphilis  in  most  of  the  cases 
was  severe.  In  50  cases  cutaneous  affec- 
tions were  present  in  18,  affections  of  the 
mucous  membranes  in  16.  Marked  gland- 
ular enlargement  was  present  in  41  out 
of  50  cases.  Werner  (Munch,  med. 
Woch.,  July  6,  '97). 

Jaundice  is  a  somewhat  rare  complica- 
tion of  pregnancy,  Karl  Braun  having 
observed  the  grave  form  only  once  in 
28,000  pregnant  women,  and  Wir.ckel 
only  once  in  16,000  cases.  William  B. 
Young   (Med.  News,  Nov.  12,  '98). 

Icterus  observed  in  four  eases  from 
the  use  of  lactophenin.  Kurt  Witthauer 
(Ther.  Monats.,  H.  2,  S.  Ill,  '98). 

Many  varieties  of  jaundice  are  found 
in  infancy.  There  is  a  benign  icterus 
neonatorum,    haematogenous   in   charac- 
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ter,  or  the  jaundice  may  be  septic.  Re- 
lated to  this  is  that  rare  condition  called 
Buhl's  disease.  Then  there  are  Winck- 
el's  disease — afebrile,  icteric  cyanosis 
■with  hemoglobinuria,  easily  recognized 
from  its  symptoms;  infectious  jaundice 
of  the  newborn,  starting  from  the  gas- 
trointestinal tract;  plec chromic  jaun- 
dice, following  haemorrhage;  catarrhal 
jaundice;  toxic  jaundice;  jaundice  with 
acute  atrophy  of  the  liver;  and  eon- 
genital  icterus,  due  to  defect  or  obliter- 
ation of  the  bile-ducts,  cirrhosis  of  the 
liver,  and  periphlebitis  or  growths  in  the 
hepatic  or  portal  veins.  B.  Skormin 
(Jahrbuch  f.  Kinderh.,  Aug.,  1902). 

Four  cases  in  personal  experience 
showing  that  jaundice  is  not  an  uncom- 
mon secondary  manifestation.  It  yields, 
like  other  secondaries,  to  mercury,  but 
appears,  naturally,  only  in  those  sub- 
jects who  have  a  predisposition  to  ic- 
terus. Simionescu  (Presse  Med.,  Oct. 
10,  1903). 

Jaundice,    severe    or    mild;    is    more 
likely    to    follow    abdominal    or    quasi- 
abdominal   operations   than   any   other. 
While  it  is  generally  admitted  that  se- 
vere and  fatal  jaundice  may  be  due  to 
chloroform  poisoning,  it  is  not  so  well 
recognized    that    mild    benignant    types 
may  also  be  due  to  the  action  of  chlo- 
roform.    Other  causes  may  be  found  in 
emotion,   fear   of   operation,   or   in   the 
necessary   manipulation   of   the   perito- 
neum  (which  is  not  absolutely  insensi- 
ble)  during  operation.     In  the  author's 
experience  jaundice  never  followed  op- 
eration  without   anaesthesia   where   the 
pain    due    to    manipulation   was    mani- 
festly   felt    by    the    patient.      Santucci 
La  Clin.  Mod.,  An.  x,  No.  14,  1904). 
In  some  eases,  as  in  pyaemia  and  snake- 
venom,  the  poison  finds  its  way  to  the 
liver  through  the  general  circulation. 
Icterus  Neonatorum. 
Definition. — Icterus   neonatorum   is   a 
mild  transitory  form  of  jaundice  of  un- 
certain  causation   appearing  in   infants 
soon  after  birth.    There  is  also  a  severe 
form  of  jaundice  caused  by  congenital 
absence  or  occlusion  of  the  hepatic  duct, 
or  due   to   septic   infections,   especially 


pylephlebitis.  As  this  form  does  not 
arise  from  the  same  condition  in  the 
adult,  it  is  wiser  to  confine  the  true 
"icterus  neonatorum"  to  the  first  form. 
Symptoms. — The  icteric  tinge  is  gener- 
ally the  only  symptom,  the  child  other- 
wise being  well.  It  occurs  in  delicate 
children  oftener  than  in  the  strong.  It 
is  seen  more  frequently  in  hospitals  than 
in  private  practice,  perhaps  because  the 
light  is  better  in  the  hospitals  and  records 
are  more  carefully  made.  It  is  of  fre- 
quent occurrence,  being  noted  in  as  many 
as  80  or  even  90  per  cent,  in  some  reports. 
It  is  probable  that  careful  examination 
of  all  infants  will  reveal  this  large  ratio. 
When  very  slight  it  may  be  best  detected 
on  the  red  skin  rendered  pallid  by  press- 
ure. It  usually  appears  on  the  second  or 
third  day,  increases  for  a  day  or  two  and 
then  disappears,  the  whole  duration  be- 
ing from  four  to  five  days  to  a  week,  last- 
ing a  fortnight  in  severe  cases  only. 

"It  is  first  and  most  distinctly  seen  on 
the  face — especially  on  the  forehead  and 
about  the  mouth — and  in  the  chest;  later 
it  appears  on  the  sclerotics,  and  last  of  all 
on  the  hands  and  feet"  (Thomson). 

In  contrast  with  ordinary  obstructive 
jaundice  the  sclerotics  are  discolored  only 
slightly  and  late. 

The  urine  is  usually  normal,  not  stain- 
ing the  napkin;  but  in  severe  cases  bile- 
pigment  is  present  in  it. 

In  many  cases  icterus  neonatorum  is 
a  symptom  of  some  transient  disorder, 
while  in  others  it  is  of  grave  signifi- 
cance. From -30  to  80  per  cent,  of  all 
infants  have  it.  It  usually  appears 
within  the  first  week,  usually  on  the 
third  or  fourth  day;  first  on  the  trunk 
and  face,  then  on  the  limbs  and  con- 
junctivae. In  the  milder  cases  the  urine 
and  faeces  are  normal.  The  child's 
health  does  not  suffer,  and  after  four 
or  five  days,  or  at  least  one  or  two 
weeks,  the  jaundice  disappears.  The 
text-books  commonly  give  two  weeks  as 
the  duration  of  severe  cases,  but  cases 
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•which  lasted  for  two  months  and  then 
passed   off,   leaving  the   infants   appar- 
ently no  worse  than  before  the  attack, 
have   been   personally   observed.     G.  F. 
Still  (Clinical  Jour.,  Mar.  13,  1901). 
Diagnosis. — This     in     uncomplicated 
cases  is  easy.     The  colored  stools,  the 
pale   urine,    and   the   absence    of   grave 
symptoms  serve  to  distinguish  it  even 
when  severe  from  obstructive  or  septic 
jaundice,  and  from  syphilitic  disease  of 
the  liver,  and  obliteration  of  the  bile- 
duct. 

Two  children  of  the  same  mother  died 
of  jaundice.     The  first  pregnancy  ran  a 
normal  course.     The  child  was  healthy 
during  the  first  four  weeks  of  life,  but 
at  that  period  icterus  developed,  and  con 
tinued  up  to  the  time  of  the  child's  death, 
which  occurred  on  the  first  week  of  the 
seventh  month.     The  liver  was  enlarged 
during  life.    There  was  a  small  abdomi 
nal  effusion.     During  the   second   preg- 
nancy   the    mother    was    jaundiced    two 
weeks    prior    to    her    confinement.      The 
offspring  became  jaundiced  in  the  third 
month.     The  jaundice  fluctuated  and  at 
times  quite  disappeared.    The  child  grad- 
ually failed  and  died.     At  the  autopsy 
the  liver  resembled  that  of  acute  yellow 
atrophy.     In  the  red  stage  the   kidney 
showed  an  advanced  fatty  degeneration. 
The  pulp  of  the  spleen  was  much  hyper- 
trophied.     Brandenberg   (Centralb.  f.  in- 
nere  Med.;    Inter.  Med.  Mag.,  Dee.,  '97). 
Etiology.  —  It    is    of   very    uncertain 
causation;    many  theories  have  been  ad- 
vanced to  explain  it.     Some  have  said 
that  the  condition  is  not  a  true  jaundice, 
but  pigmentation  due  to  rapid  destruc- 
tion of  red  corpuscles  in  the  first  days 
after  birth.     The  presence  of  bile-pig- 
ment and  bile-acids  in  the  pericardial 
fluids  of  icteric  infants  and  not  in  others 
proves,  however,  the  yellow  discoloration 
to  be  due  to  bile,  and  bile  is  always  the 
product  of  the  liver-cell. 

That  the  blood-destruction  leads  to  a 
greater  amount  of  pigment  in,  and  in- 
spissation  of,  the  bile  followed  by  partial 
stasis,  and  consequent  absorption  from 


the  biliary  radicles,  is  probably  the  most 
reasonable  theory.  The  causes  may,  how- 
ever, be  various,  and  several  may  be 
active  in  the  same  case. 

Icterus  neonatorum  is  ascribed  by  sev- 
eral authors  to  late  section  of  the  cord, 
whereby  a  greater  mass  of  blood  is 
thrown  from  the  placenta  into  the  child's 
circulation,  and  a  great  destruction  of  red 
corpuscles  and  coloring  matter  ensues, 
followed  by  icterus.  To  test  this  view, 
50  children  were  at  once  separated  from 
the  cord  at  birth,  and  100  later,  mostly 
after  separation  of  the  placenta.  Of  the 
50,  36  became  icteric  and  14  remained 
unaffected.  Of  the  100,  71  were  observed; 
out  of  these,  30  were  icteric  and  41  re- 
mained well.  The  intensity  of  color  and 
length  of  duration  of  the  jaundice  were 
more  marked  in  those  early  separated 
than  in  others.  Schmidt  (Archiv  f. 
Gynak.,  B.  xlv,  H.  2,  '93). 

The  red  corpuscles  bear  no  etiological 
relation  to  icterus  neonatorum.  The 
number  of  erythrocytes  during  the  first 
week  of  life  is  independent  of  the  occur- 
rence of  jaundice.  The  fluctuations  in 
particular  are  more  dependent  upon  the 
changes  in  the  volume  of  plasma.  The 
"resistance"  of  the  red  corpuscles  is  the 
same  at  the  time  of  birth  as  in  the  adult, 
and  it  is  not  altered  in  consequence  of 
jaundice.  Knopfelmacher  (Wien.  klin. 
Woch.,  No.  43,  '96). 

Icterus  neonatorum  is  due  to  patho- 
logical causes  supervening  during  the 
first  moments  of  extra-uterine  life,  and 
not  to  physiological  conditions  attending 
the  birth  of  the  child. 

On  examining  the  liver  in  fatal  cases 
venous  stases  and  retention  of  bile  in  the 
bile-ducts  was  always  present.  The  re- 
tention of  bile  is  favored  by  anything 
which  tends  to  prevent  the  full  expansion 
of  the  lungs,  or  interferes  with  the  free 
action  of  the  heart,  both  of  which  condi- 
tions so  frequently  follow  after  a  difficult 
labor.  The  jaundice  develops  most  fre- 
quently about  the  third  day,  never  ap- 
pearing as  early  as  the  first,  and  rarely 
delayed  as  late  as  the  fifth  day.  The 
duration  of  the  illness  is  from  six  to  four- 
teen days,  and  occurs,  according  to  the 
author's  investigations,  395  times  out  of 
1000  newborn  children.     The  icteric  tint 
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is  first  observed  on  the  nose  and  cheeks, 
and  occasionally  the  face  alone  is  jaun- 
diced, the  rest  of  the  body  remaining  of 
a  normal  color.  The  color  of  the  urine  is 
unchanged  in  mild  cases,  but  in  severer 
attacks  bile-pigment  is  present.  There  is 
often  profound  alteration  of  nutrition 
and  slowing  of  the  pulse-rate  during  an 
attack.  Vermel  (Presse  Med.  Beige., 
June  1,  '98). 
Weil's  Disease  (Acute  Infectious 
Jaundice). 

In  18S6  Weil  described  "  A  peculiar 
form  of  acute  infectious  disease  charac- 
terized by  jaundice,  swelling  of  the 
spleen,  and  nephritis."  This  has  been 
recognized  by  German  writers  as  a  new 
disease.  But  others  have  looked  upon  it 
only  as  what  has  long  been  described  as 
"acute  infectious  jaundice,"  a  name  that 
serves  sufficiently  to  designate  it. 

Symptoms. — The  disease  presents  the 
symptoms  that  characterize  acute  infec- 
tions generally.  It  sets  in  suddenly, 
usually  with  chill,  followed  by  fever, 
pain  in  the  back  and  limbs,  loss  of  appe- 
tite, thirst,  general  malaise,  headache, 
giddiness,  and  usually  diarrhoea.  The 
symptoms  increase  for  a  day  or  two,  the 
temperature  rising  rapidly  to  104°  or 
105°  F.,  weakness  increases,  and  there  is 
mild  delirium.  Jaundice  appears  on  the 
second  or  third  day,  with  marked  en- 
largement and  tenderness  of  the  liver 
and  swelling  of  the  spleen.  The  urine 
becomes  albuminous  and  shows  the  other 
signs  of  acute  nephritis.  There  is  marked 
derangement  of  the  digestion — furred 
tongue,  nausea,  and  sometimes  vomiting. 
The  symptoms  begin  gradually  to  subside 
by  the  fifth  to  the  eighth  day.  The  per- 
sistent high  temperature  falls,  gradually 
reaching  the  normal  by  the  tenth  or 
twelfth  day.  The  jaundice  abates  with 
the  other  symptoms. 

Epidemic  of  icterus  occurring  especially 
among  children  noted.  Reports  of  518 
cases  collected  in  Saxony  during  the 
autumn  of  1889.    The  initial  stage  lasted 


three  or  four  days  and  was  characterized 
by  fever,  vomiting,  constipation,  and 
congestion  of  liver  and  spleen.  The 
icteric  stage  appeared  one  or  two  days 
after  defervescence  and  lasted  about 
eleven  days.  Seventy-three  per  cent,  of 
the  children  living  in  the  region  where 
the  epidemic  prevailed  were  attacked. 
Thirteen  deaths  were  reported  to  the 
writer.  Catarrhal  conditions  of  the 
stomach  did  not  predispose  to  the  disease, 
while  disorders  of  the  respiratory  tract. 
and  especially  influenza,  did.  It  appeared 
to  be  both  contagious  and  miasmatic, 
Meinert  (La  Semaine  MSd.,  Aug.  27,  '90) 

Small  epidemic  of  icterus  among  cliil 
dren  attending  the  same  school,  but  liv 
ing  in  houses  far  apart.  The  attack  com 
menced  suddenly,  with  vomiting,  pros 
tration,  headache,  vague  gastric  pains 
and,  in  the  course  of  three  or  four  days 
intense  icterus.  The  whole  process  lasted 
ten  to  twelve  days.  Denton  (Revue  Med 
de  la  Suisse  Rom.,  Oct.,  '90). 

An  infectious  icterus  resembling  ty 
phoid  in  its  clinical  appearance.  The 
phenomena  are  ushered  in  with  pain  in 
the  head  and  limbs,  the  temperature 
gradually  rising  till  it  reaches  102.2°  to 
103°  F.,  which  height  continues  five  to 
eight  days.  On  the  fourth  or  fifth  day 
icterus  appears,  the  spleen  is  enlarged, 
and  the  margin  of  the  liver  is  prominent 
and  painful.  The  tongue  is  coated.  The 
urine  contains  albumin  from  the  begin- 
ning, but  becomes  dark  on  the  fourth  day, 
although  the  fseces  are  normal  and  some- 
times colorless.  The  duration  of  the  dis- 
ease is  between  two  and  three  weeks.  It 
usually  terminates  in  recovery.  Two 
fatal  cases,  however,  are  on  record.  The 
necropsies  revealed  great  reddening  and 
swelling  of  the  solitary  follicles.  Hoep- 
pener  (Med.  Press  and  Circular,  July  23, 
'93). 

Infectious  icterus  studied  in  96  cases 
observed  in  children  from  one  to  thirteen 
years  of  age.  The  onset  was  sometimes 
insidious,  but  usually  was  sudden  and 
accompanied  by  fever,  headache,  and 
chills.  Jaundice  appeared  ordinarily  on 
the  third  or  fourth  day,  sometimes  at 
the  end  of  a  -week.  The  urine  became 
highly  colored ;  the  stools,  pale.  In  only 
3  cases  did  the  urine  contain  a  small 
amount    of    albumin.      The    liver    and 
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spleen  were  ordinarily  increased  in  vol- 
ume and  were  painful  to  pressure.    Slow- 
ing of  the  pulse  was  noted  in  only  3 
cases.    Temperature  was  usually  elevated 
during  the  first  three  or  four  days.    The 
duration  was  three  or  four  weeks.     Of 
the  96  cases,  6  died,  all  of  them  with 
symptoms   of   cholsemia.     Kissel    (Jahr- 
bueh  f.  Kinderheilk.,  B.  48,  S.  235,  '99). 
Two  clear  cases  of  Weil's  disease  in 
both  of  which  the  Widal  reaction  was 
positive  even  in  as  strong  a  dilution  as 
1  to  1000.  The  reaction  is  often  positive 
in  jaundice  from  any  cause;  it  does  not 
seem  to  be  the  bile  alone,  but  some  com- 
bination   of    the    bile    with    the    blood 
which  is  able  to  produce  agglutination. 
Yet   this    does   not   explain    these    two 
cases,   for   the   reaction  was   much   too 
strong    to    be    referred    to    the    icterus 
alone  and  was  still  present  when   this 
had  already  disappeared  in  almost  the 
same  strength.     Though  the  presence  of 
jaundice   and  nephritis,  such   as   occurs 
invariably    in    Weil's    disease,    strongly 
militates   against   the   diagnosis   of   ty- 
phoid, yet  the  author  is  inclined  to  re- 
gard the  disease  merely  as  a  peculiar, 
abortive  type.     T.  Eckardt   (Miinchener 
med.  Wochen.,  July  8,  1902). 
Convalescence     is     usually     uninter- 
rupted, but  in  a  certain  number — about 
one-fourth — the   fever   recurs   within   a 
week,  lasting  five  or  six  days,  in  only  a 
few  cases  being  accompanied  by  recur- 
rence of  jaundice,  swelling  of  the  liver 
and  spleen,  and  albuminuria. 

Convalescence  is  always  slow,  the 
strength  not  being  restored  for  many 
weeks. 

.  Of  the  symptoms,  the  most  marked 
usually  are  the  muscular  pains,  especially 
in  the  calves  of  the  legs.  The  pains  may 
be  so  severe  as  to  obscure  the  other  symp- 
toms. They  are  much  increased  by 
movement  and  by  pressure  of  the 
muscles. 

Etiology. — It  is  met  with  usually 
among  males  between  the  ages  of  fifteen 
and  thirty  years,  but  has  been  seen  in 
children  as  young  as  eight.     It  occurs 


usually  in  endemic  outbreaks  in  summer, 
affecting  chiefly  workmen  engaged  in  in- 
sanitary occupations  or  environments. 
It  is  rare  in  America.  It  doubtless  be- 
longs to  the  group  of  toxsemic  jaundice, 
but  as  to  the  nature  of  the  infection, 
whether  specific  or  multiple,  is  still  to  be 
determined.  In  two  out  of  three  fatal 
cases  Jaeger  found  a  bacillus  of  definite 
characters  in  the  organs  of  the  body,  and 
in  the  urine  of  four  out  of  six  cases  that 
recovered,  the  same  organism  was  found. 
Ducks  and  geese — frequenting  the  river 
in  which  these  cases  were  supposed  to 
have  acquired  the  disease  by  bathing — 
were  subject  to  a  fatal  form  of  jaundice, 
and  in  them  similar  post-mortem  changes 
and  the  same  organism  were  found. 

Group  of  cases  of  epidemic  jaundice, 
eleven  in  number,  which  occurred  in  five 
families  living  in  Parkhead,  Glasgow. 
Russell  (Brit.  Med.  Jour.,  Aug.  11,  '88). 

Infectious  icterus  is  a  general  acute 
specific-infectious,  miasmatic,  non-con- 
tagious disease.  It  may  be  sporadic,  epi- 
demic or  endemic,  and,  as  a  rule,  runs  a 
favorable  course.  It  stands,  in  some  way, 
in  a  certain  relation  to  typhoid  fever  and 
to  typhus  biliosus.  The  infectious  agent 
arises  outside  of  the  human  body.  The 
disease  never  relapses.  Hennig  (Volk- 
mann's  Sammlung  klin.  Vort.,  No.  8,  '90) . 

Case  showing  analogy  between  Weil's 
disease  due  to  proteus  and  icterus  neona- 
torum. Bar  and  Renon  (Comptes  Ren- 
dus  Hebd.  des  Seances,  etc.,  May  24,  '95). 

Infectious  icterus  due  to  a  proteus  in- 
fection. Doubts  concerning  Banti's  new 
bacillus.  Jaeger  (Deutsche  med.  Woeh., 
Oct.  3,  '95). 

Experimental  study  of  \Veil's  disease, 
or  acute  infectious  jaundice.  Very  few 
cases  have  been  recorded  in  America, 
probably  because  the  meat-supply  is 
good.  The  sourc-  of  the  infective  agent 
is  almost  certainly  putrid  or  decompos- 
ing meat,  or  water  tainted  thereby. 
From  a  fatal  ease  the  writer  isolated  a 
bacillus  closely  allied  to,  but  not  abso- 
lutely identical  with,  the  bacillus  pro- 
teus found  by  Jager  in  cases  of  Weil's 
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disease.     This  micro-organism,  'when  in- 
jected   into    monkeys,    guinea-pigs,    or 
mice,    produced    acute    parenchymatous 
degeneration  of  the  liver  and  kidneys, 
but  did  not  set  up  jaundice.     His   ex- 
periments bear  out  the  clinical  observa- 
tions that  the  bacillus  is  found  in  the 
blood  in   small  numbers  or  not  a.L  all, 
that  dissemination  takes  place  chiefly  by 
the  lymphatics,  and  that  it  is  excreted 
by   the  urine.     The   disease   closely   re- 
sembles mild  forms  of  yellow  fever,  and 
it  is  possible  that  the  diseases  are  really 
one,  and  that  the  modifications  in  fre- 
quency, course,  and  severity  are  largely 
due  to  altered  dietetic  and  climatic  con- 
ditions.     Harlow   Brooks    (Archives    of 
Neurol,  and  Psychopath.,  Oct.,  1901). 
Morbid  Anatomy. — The  liver-ehanges 
resemble   those  found   in   acute  yellow 
atrophy,    but    to    a    much    less    degree. 
There  is  fatty  degeneration  and  cloudy 
swelling  of  the  renal  epithelium,  or  even 
an     acute     parenchymatous     nephritis. 
Minute    haemorrhages    exist    in    various 
organs  and  on  the  serous  surfaces.     The 
spleen  is  swelled.    There  are  no  traces  of 
typhoid  ulceration. 

Case   of  Weil's   disease   in   which   the 
post-mortem    showed    bilateral    hemor- 
rhagic  nephritis,    oedema    of   the   lungs, 
and  hypersemia  of  the  mucous  membranes 
in  general.    The  liver  was  a  pale-yellow- 
ish-brown  color,  was  not  enlarged,  and 
contained  a  moderate  amount  of  fat.    W. 
Kichter  (Deut.  med.  Woch.,  Oct.  26,  '99). 
Prognosis. — Only  a  small  number  of 
cases  have  terminated  fatally,  but  con- 
valescence is  protracted. 

Treatment. — This  is  quite  symptom- 
atic. The  pains  will  require  anodyne  for 
their  relief. 

Alexander  McPhedhan, 

Toronto. 

JAWS,  DISEASES  OF. 
Alveolar  Abscess,  or  "Gum-boil." 

A  gum-boil  usually  begins  in  the 
socket  of  a  carious  tooth.  It  is  generally 
quite  superficial,  and  gives  rise  to  but 
few  external  signs,  but  occasionally,  espe- 


cially when  due  to  a  disorder  at  the  root 
of  a  tooth,  the  active  manifestations  are 
accompanied  by  severe  throbbing  pain, 
considerable  swelling  of  the  cheek  of  the 
corresponding  side,  and  with  protrusion 
of  the  tooth  from  thickening  of  the  peri- 
dental tissues.  "When  the  lateral  incisors 
are  involved,  the  abscess  may  spread  pos- 
teriorly between  the  layers  of  the  hard 
palate,  or  anteriorly  in  the  direction  of 
the  nose,  opening  into  the  latter.  When 
the  molars  are  involved,  it  may  penetrate 
the  tissues  of  the  face,  thus  leaving  a 
sinus  or  scar.  Necrosis  and  pyaemia  have 
occurred  in  rare  instances  as  complica- 
tions. 

The  process  in  the  bone  in  alveolar  py- 
orrhoea is  one  of  osteitis  rarefaciens. 
It  does  not  develop  primarily  in  the 
bone,  but  subsequently,  commencing  as 
a  purulent  inflammation  of  the  gums, 
which  gradually  extends  to  the  bone 
and  produces  the  pathological  condition. 
The  osteoporotic  form  of  atrophy  of  the 
alveolar  processes  leading  to  complete 
loosening  of  the  teeth,  so  far  unde- 
seribed,  has  been  up  to  the  present 
looked  upon  as  alveolar  pyorrhoea  with- 
out suppuration  or  deposit  of  tartar.  It 
is  on  account  of  this  form  that  Baume 
and  others  erroneously  maintained  that 
pyorrhoea  alveolaris  may  commence 
primarily  in  the  bone  in  the  absence  of 
any  inflammation  of  the  gums.  The 
osteoporotic  form  of  atrophy  of  the 
alveolar  process  presents  a  very  favor- 
able soil  for  the  development  of  pyor- 
rhoea alveolaris.  Various  pathological 
conditions  of  a  constitutional  character, 
as  scrofula,  rachitis,  syphilis,  tubercu- 
losis, acute  eruptive  fevers,  typhus,  ma- 
laria, diabetes  mellitus,  tabes  dorsalis, 
rheumatism,  gout,  chronic  catarrh  of 
the  stomach,  anaemia,  chlorosis,  unsani- 
tary dwelling,  insufficient  nourishment, 
repeated  pregnancy,  and  other  debilitat- 
ing diseases  lead  to  general  atrophy  of 
the  soft  parts  of  the  organism  as  well 
as  the  skeleton  and  particularly  the  al- 
veoli. These  debilitating  conditions  cre- 
ate in  the  bone  a  favorable  soil  for  the 
development     of     pyorrhoea     alveolaris. 
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particularly  in  the  form  of  osteoporotic 
atrophy.  The  lack  of  proper  hygienic 
attention  to  the  teeth  during  the  above- 
mentioned  constitutional  diseases  leads 
to  a  deposit  of  tartar,  and  suppurative 
inflammation  of  the  gums,  which  ex- 
tends to  the  bone-forming  alveolar  pyor- 
rhoea. In  the  mild  forms  of  pyorrhoea, 
when  only  the  parts  of  the  alveoli  which 
do  not  contain  bone-marrow  are  at- 
tacked, more  attention  to  the  teeth,  re- 
moval of  the  tartar,  washing  with  some 
disinfecting  and  astringent  solution,  and 
correction  of  the  diet  are  sufficient  to 
effect  a  cure.  In  more  advanced  cases 
the  above  treatment  is  inadequate,  and 
scraping  the  affected  bone  with  a  sharp 
spoon  is  the  only  radical  and  rapid 
method  of  treatment.  In  th :  presence 
of  constitutional  diseases  it  is  essential 
to  employ  in  addition  to  the  local  also 
general  treatment.  In  view  of  prophy- 
lactic and  hygienic  measures  for  the  pre- 
vention of  the  disease,  chewing  of  solid 
food,  such  as  a  hard  crust  of  bread,  is 
advisable  as  a  means  of  gymnastics 
tending  to  improve  the  nutrition  of  the 
alveoli  and  strengthening  the  gums  and 
teeth.  N.  N.  Znamensky  (Med.  Oboz- 
renije,  vol.  lvii,  No.  6,  1902;  Phila.  Med. 
Jour.,  Oct.  11,  1902). 

Treatment.  —  The  old-fashioned  lin- 
seed-meal poultice  is  worse  than  useless; 
it  tends  to  encourage  the  inflammatory 
process  and  to  involve  the  cheek.  Hot 
water  as  hot  as  can  be  borne  held  in  the 
mouth  is  far  better.  Painting  the  gums 
with  a  10-per-cent.  solution  of  cocaine  is 
sometimes  temporarily  effective  in  mild 
cases.  Free  leeching  or  lancing  can  be 
resorted  to  if  the  abscess  progresses. 
Leeches  should  always  be  applied  through 
leech-glasses,  and  not  wrapped  in  a  nap- 
kin, as  often  done.  If  these  measures  do 
not  suffice  the  patient  should  consult  a 
dentist. 

A  broach  wound  with  a  wisp  of  cot- 
ton dipped  in  trichloracetic  acid  should 
be  taken,  and  the  acid  pumped  through 
the  opening  on  the  gum.  Care  should 
be  taken  not  to  allow  any  of  the  acid 


to  come  in  contact  with  the  mucous 
membrane  of  the  mouth,  as  it  will  burn 
and  cause  considerable  discomfort.  The 
small  quantity  coming  through  the  open- 
ing on  the  gum  does  not  trouble  the 
patient,  although  it  causes  a  whitening 
of  the  tissues  immediately  surrounding 
the  opening.  After  injecting  the  acid, 
the  tooth  is  sealed.  Two  or  three  days 
later  the  stopping  is  removed,  the  canal 
thoroughly  washed  out  with  hydrogen 
dioxide,  and  the  treatment  repeated. 
Almost  all  cases  will  yield  to  two  treat- 
ments. C.  C.  Noble  (Dental  Register; 
Treatment,  Apr.,   1904). 

Epulis. 

Although  applied  to  various  neoplasms 
of  the  gums,  the  term  "epulis"  is  only 
applicable  to  a  growth  of  the  alveolar 
process  and  tooth-sockets.  Two  varieties 
of  epulis  are  recognized:  the  simple,  or 
benign;  and  the  malignant. 

Simple  Epulis. — A  benign  epulis  is, 
in  reality,  a  fibroma:  a  smooth,  rounded 
projection  of  the  gum,  usually  beginning 
between  two  teeth,  which  it  gradually 
separates,  displaces,  and  loosens.  It  may 
involve  several  teeth  and  involve  the  pos- 
terior or  the  anterior  aspect  of  the  alve- 
olus. It  is  painless,  of  slow  and  indolent 
growth,  but,  if  left  to  itself,  it  ulcerates 
and  causes  marked  deformity.  It  some- 
times ossifies. 

Malignant  Epulis. — This  is  a  much 
more  dangerous  variety.  Beginning 
usually  at  the  socket,  it  is  characterized, 
by  the  presence  of  irregular  multinucle- 
ated mass  of  giant-cells  associated  either 
with  round  or  spindle  cells,  or  both.  It 
is  really  a  myeloid  sarcoma.  It  is  exceed- 
ingly vascular,  purplish  red,  grows  much 
more  rapidly  than  the  simple  epulis,  and 
is  finally  transformed  into  a  spongy  mass, 
which  projects  in  various  directions  and 
bleeds  upon  the  least  contact  with  a  hard 
substance. 

Epulis   is   almost   always   a   giant- cell 
sarcoma,  though  it  may  be  of  either  a 
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hard  or  soft  consistency.  The  careful 
microscopical  examination  of  some  seven 
cases  demonstrated  that  the  giant  cells 
are  not  independently-developed  cells,  as 
has  been  generally  believed,  but  are  pro- 
trusions or  buddings  from  the  blood-ves- 
sels, whose  endothelium  is  directly  con- 
nected with  the  protoplasm  of  the  giant 
cells,  and  the  capillaries  from  which  the 
giant  cells  sprang  were  not  always 
empty,  but  frequently  filled  with  blood. 
The  second  constituent  of  the  epulis — 
viz.,  the  spindle-cell  sarcomatous  tissue 
— is  very  frequently  seen  to  be  connected 
with  the  giant  cells  and  at  the  other 
times  with  the  capillaries,  so  that  the 
spindle  cells  also,  without  doubt,  develop 
from  the  blood-vessels;  indeed,  it  is 
probable  that  these  cells  are,  in,  reality, 
collapsed  capillaries  lying  closely  against 
one  another.  The  blood-spaces  found  in 
epulis  are  not  haemorrhages  from  the  fre- 
quent traumatism  to  which  the  growth 
is  submitted,  but  are,  in  reality,  venous 
sinuses,  into  which  the  arterial  system 
sends  capillary  sprouts.  Carl  Ritter 
(Phila.  .Med.  Jour.,  from  Deut.  Zeit.  f. 
Chir.,  Dec,  '99). 

Treatment  of  Epulis. — Whether  the 
growth  present  be  a  simple  or  malignant 
one,  the  sooner  it  is  removed  the  better. 
The  tumor,  and  the  tooth  or  teeth  and 
the  portion  of  the  alveolar  process  in- 
volved, should  be  cut  out,  this  constitut- 
ing the  only  safe  mode  of  treatment. 
Mere  scraping  is  followed  by  a  return  of 
the  tumor  in  almost  every  case,  whether 
simple  or  malignant.  The  portions  of 
bone  to  be  removed  being  mapped  out, 
two  vertical  incisions  are  made  with  a 
Hey  saw,  and  the  diseased  mass  is  re- 
moved with  forceps,  after  having  been 
dissected  from  its  surroundings. 

Four  cases  of  epulis  personally  operated 
upon,  in  all  of  which  an  attempt  had 
been  made  to  remove  the  growth  without 
sacrificing  the  teeth,  and  in  all  there  was 
prompt  recurrence.  Thus  far  the  prompt 
removal,  after  drawing  the  teeth  from 
Avhose  base  the  tumor  had  sprung,  has 
been  effectual,  and  was  likely  to  continue 
so.     All  cases  of  tumor  of  this  kind  re- 


moved at  the  hospital  from  1878  to  1888 
have  been  followed,  and  neither  recur- 
rence nor  death  has  occurred.  Where  the 
growth  appears  on  both  sides  of  the 
alveolar  process,  at  least  one  of  the  teeth, 
and  often  both,  must  be  drawn  to  give 
free  access  to  the  periosteum.  In  this  dis- 
ease the  dangers  of  palliative  delay  are 
not  great,  on  account  of  the  fact  that  it 
has,  in  the  beginning,  at  least,  only  local 
malignancy.  M.  H.  Richardson  (Boston 
Med.  and  Surg.  Jour.,  Oct.  2,  '90). 

Conclusions  from  observations  of  epu- 
lis: 1.  In  none  of  personal  eases  of  epulis 
have  evidences  of  general  or  secondary 
invasion  been  observed,  and  it  has  been 
sufficient  to  remove  the  tumor  and  to  ex- 
tract the  roots  or  teeth  with  which  they 
were  connected  to  cause  the  arrest  of  the 
disease.  2.  In  all  cases  treated  there  has 
been  a  great  neglect  of  the  hygiene  of  the 
mouth.  This  has  been  the  case  especially 
with  persons  working  in  copper,  or  cut- 
lers, whose  teeth  accumulate  a  character- 
istic tartar  which  appears  to  predispose 
them  especially  to  these  neoplastic  forma- 
tions. F.  T>.  Rodriguez  (Cronica  Mfidico- 
quir.  de  la  Habana,  Oct.,  '90). 
Necrosis. 

Necrosis  of  the  jaw  may  be  due  to  any 
condition  liable  to  give  rise  to  inflamma- 
tion of  its  periosteum  by  injury  due  to 
extraction  of  teeth,  by  various  suppura- 
tive diseases,  the  acute  exanthemata, 
pyasmia,  actinomycosis,  etc.,  or  by  the 
action  of  various  diathetic  processes,  such 
as  syphilis,  tubercle,  or  leprosy.  It  is 
most  frequently  caused  by  the  fumes  of 
phosphorus  (see  beyond),  and  by  mer- 
cury taken  internally.  Deficient  nutri- 
tion, scorbutus,  or  other  conditions  in 
which  the  organism  is  deprived  of  its 
vital  pabulum  frequently  manifests  ne- 
crosis of  the  jaws  as  a  symptom.  It  may 
thus  occur  at  any  age,  and  does  seem  to 
show  a  predilection  for  either  the  upper 
or  lower  maxillary. 

Necrosis  is  always  preceded  by  deeply- 
seated  and  intense  pain;  the  parts  are 
red,  inflamed,  and  tumefied.  After  a 
time  the  pain  is  somewhat  reduced  and 
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sinuses  are  formed,  from  which  a  fcetid 
pus  exudes.  The  teeth  are  loosened  and 
fall  out,  and  the  cavity  left  is  bathed  in 
pus.  A  probe  passed  in  any  of  the  si- 
nuses reveals  the  presence  of  dead  bone 
by  conveying  to  touch  the  characteristic 
sensation  of  roughness.  Portions  of  the 
bone  become  detached  and  are  easily 
removed. 

Case  of  a  boy,  aged  6  years,  taken  sick 
with  influenza  in  December,  1889.  Dur- 
ing convalescence  fetor  and  swelling  of 
the  mucous  membrane  of  the  right  cheek 
noticed.  Fever  set  in  on  the  fourth  day, 
and  a  gangrenous  area  was  noticed  which 
spread,  rapidly  to  the  right  half  of  the 
upper  lip  and  invaded  with  special  vio- 
lence the  osseous  portion  of  the  upper 
jaw.  The  whole  of  this  bone  was  com- 
pletely carious.  The  face  on  the  right 
side  presented  an  enormous  osdema,  which 
hid  the  eye  completely.  There  was  an 
abundant  and  fetid  salivation  and  an 
odor  of  cadaveric  putrefaction. 

Complete  excision  of  the  diseased  upper 
jaw  was  performed  by  which  the  whole 
of  the  osseous  lesion  was  removed.  The 
gangrenous  soft  parts  were  partially  re- 
moved and  burned  with  the  Paquelin 
cautery,  and  the  cavity  packed  thor- 
oughly with  iodoform  gauze.  In  two 
months  there  was  complete  recovery 
without  marked  deformity.  Christovitch 
(Bull.  Gen.  de  Th6r.,  Nov.  15,  '90). 

Difficult  and  complicated  deformity  of 
the  lower  maxilla,  resulting  from  long- 
standing necrosis  and  caries,  of  doubtful 
origin,  successfully  treated.  The  patient, 
a  male  aged  40  or  45  years,  lost  the  two 
lateral  halves  of  the  lower  jaw.  In  conse- 
quence of  this  the  anterior  portion  of  the 
horseshoe,  formed  by  the  jaw,  which  had 
yet  attached  to  it  the  incisors,  the  ca- 
nines, and  the  molars  of  each  side,  was 
thrown  backward  in  an  inclined  position 
downward,  which  made  it  impossible  for 
the  teeth  to  meet,  and  also  caused  a  very 
ugly  retraction  of  the  chin.  By  means  of 
splints  and  plate,  and  subsequent  modi- 
fications, excellent  results  were  obtained, 
in  spite  of  the  carelessness  of  the  patient 
and  many  obstacles  which  seriously  in- 
terfered with  the  prothetie  treatment. 
Martin  (Lyon  Med.,  Mar.  27,  '92). 


Phosphorus  Necrosis. 

Symptoms.  —  Phosphorus  necrosis 
comes  on  gradually,  and  sometimes  long 
after  the  patient  has  been  exposed  to  its 
toxic  influence  in  connection  with  his 
occupation,  the  manufacture  of  matches, 
etc.  But,  once  started,  it  progresses 
rapidly,  involving  large  areas  of  bone; 
owing  to  the  general  toxaemia,  many 
foci  of  inflammation  may  be  developed  at 
once.  The  lower  jaw  seems  to  be  that 
in  which  phosphorus  necrosis  most  fre- 
quently occurs. 

Pain  is  one  of  the  earliest  symptoms; 
at  first  intermittent,  it  soon  becomes  con- 
tinuous. Suppuration  of  the  perialveolar 
and  peridental  membranes  occurs,  pus 
appears  at  the  alveoli,  and  the  inflamma- 
tion soon  includes  the  gum-structures, 
the  tissues  of  the  face  becoming  infil- 
trated, and  the  characteristic  deformity 
appears.  The  entire  periosteal  layer  is 
then  invaded,  sinuses  are  formed,  open- 
ing into  the  mouth  and  externally  under 
the  lower  maxillary  edge;  and  pus  is 
exuded  on  all  sides.  The  pain  becomes 
less  marked  when  this  stage  is  reached, 
unless  the  necrotic  process  involve  the 
condyle,  when  severe  pain  in  the  ear  is 
experienced. 

The  general  health  of  the  patient  soon 
suffers  considerably.  The  constant  dis- 
charge, the  presence  of  offensive  pus  in 
the  mouth  and  stomach  (much  of  the  dis- 
charge being  swallowed),  the  occlusion 
of  the  jaws  through  infiltration  of  the 
maxillary  muscles  and  the  impediment 
to  the  ingestion  of  food,  combine  to 
rapidly  bring  on  exhaustion  and  death 
unless  proper  treatment  be  instituted. 

In  some  cases,  however,  the  process  is 
a  slow  one,  and  comparative  health  is 
enjoyed  while  now  and  then  a  necrotic 
sequestrum  is  discharged  through  one  of 
the  sinuses. 

In  some  operatives,  however,  a  special 
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susceptibility  to  phosphorus  exists,  and 
acute  symptoms — nausea  and  vomiting, 
■etc. — indicates  an  acute  poisoning  that 
requires  immediate  cessation  of  all  work 
in  which  phosphorus  is  handled  or  in- 
haled. 

Etiology  and  Pathology.— The  inhala- 
tion of  the  vapor  of  phosphorus  and 
the  particles  of  this  substance  taken  in 
with  the  food  when  the  hands  are  not 
properly  cleansed  and  improper  care  of 
the  teeth  combine  to  very  gradually 
bring  on  the  general  toxaemia.  This,  in 
turn,  gives  rise  to  slow  disintegration  of 
the  red  blood-corpuscles  and  fatty  de- 
generation of  the  arterial  coats.  That 
the  maxillary  bones  should,  of  the  .entire 
osseous  system,  bear  the  brunt  of  the  dis- 
ease demonstrates  that  a  local  factor  must 
play  a  prominent  part  in  the  disease.  It 
is  thought  that  the  peridental  membrane 
laid  bare  by  accumulation  of  tartar,  and 
whose  vascular  supply  is  already  diseased 
by  the  general  toxasmia,  is  easily  influ- 
enced by  any  phosphorus  that  may  enter 
the  mouth,  and  thus  readily  yields  to  the 
irritation  induced,  carious  teeth  and 
other  infectious  foci,  and  that  the  ne- 
crotic process  follows  the  local  inflamma- 
tion engendered. 

The  so-called  phosphorus  necrosis  of 
the  jaw  in  match-workers  is  due  to  an 
infection  from  micro-organisms.  In  6 
cases  examined  various  organisms  were 
found,  none  of  which  could  be  said  to 
be  specific.  Tubercle  bacilli  were  found 
in  every  case,  moreover;  and  when  death 
occurs,  it  is  usually  due  to  tuberculosis 
of  the  lungs.  The  condition  is  really  a 
tuberculosis  of  the  bone,  ingrafted  upon 
a  primary  lesion,  caused  by  the  corrosive 
action  of  the  phosphorus.  Stockman 
(Brit.  Med.  Jour.,  Jan.  7,  '99). 

Phosphorus-vapor  exerts  no  specific 
irritating  influence  on  the  bared  perios- 
teum of  guinea-pigs,  rabbits,  or  dogs; 
so  that  the  clinical  picture  of  phosphorus 
necrosis  of  man  cannot  be  reproduced  ex- 
perimentally in  these  animals,  and   the 


condition  must  be  considered  as  peculiar 
to  man.  Stubenrauch  (Archiv  f.  klin. 
Med.,  B.  59,  H.  1,  '99). 

Treatment.  —  In  the  early  stages  the 
teeth  should  receive  careful  attention, 
carious  ones  being  extracted,  while  the 
tartar  around  those  not  diseased  should 
be  carefully  removed.  These  manipula- 
tions should  be  conducted  antiseptically, 
strict  care  of  the  teeth  following. 

Turpentine,  according  to  Hohler  and 
Schimpf,  when  exposed  some  time  to 
the  air  becomes  rich  in  ozone,  and  pre- 
vents fatty  degeneration.  Theoretically, 
it  is  thus  capable  of  neutralizing  the 
effects  of  phosphorus:  a  power  which 
has  also  been  demonstrated  practically. 
Andant  found  that  it  arrested  the  vapor 
of  phosphorus  in  the  dark.  The  ordi- 
nary American  oil  of  turpentine  is  of  no 
value,  however,  unless  it  be  long  exposed 
to  the  air.  It  is  to  be  administered  in- 
,  ternally  and  by  inhalation.  Potassium 
permanganate  is  also  a  valuable  antidotal 
agent.  The  general  health  should  be 
carefully  watched  and  every  means  used 
to  facilitate  increased  nutrition  by  the 
use  of  tonics  and  easily-digested  foods. 

In  the  stage  of  ulceration  antiseptic 
washes  as  warm  as  possible  should  be  fre- 
quently used.  A  weak  permanganate-of- 
potassium  solution  is  particularly  valu- 
able in  this  connection,  when  syringed 
into  the  sinuses.  This  being  done,  iodo- 
form gauze  can  be  packed  in  to  absorb 
secretions  to  avoid  their  mixture  with 
food.  Sequestra  should  be  removed  when 
free,  and  the  cavity  packed.  Mears  ad- 
vises that,  when  the  lower  jaw  is  involved, 
but  half  of  the  ramus  should  be  removed 
at  one  time,  to  preserve  the  contour  of 
the  parts.  After  the  expiration  of  eight 
or  ten  weeks  the  remaining  portion  may 
be  removed. 

New  method  of  operating  in  the  treat- 
ment of  phosphorus  necrosis  of  the  lower 
jaw.    Two  sittings  are  required  for  opera- 
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tion.  In  the  first  operation  an  incision 
is  made  along  the  lower  border  of  the 
jaw,  by  which  all  the  soft  parts,  includ- 
ing the  periosteum,  are  incised  to  the 
bone;  the  periosteum  is  completely  de- 
tached, together  with  the  osteophytic 
layer,  until  the  necrosed  bone  remains 
bare.  A.  very  thin  layer  of  iodoform 
gauze  is  then  introduced  between  the 
bone  and  the  periosteum.  Five  weeks 
later  the  necrotic  bone  is  excised.  Dur- 
ing this  time  the  periosteum  has  become 
a  firm  bony  capsule,  which  has  the  shape 
of  the  jaw,  so  that  outline  of  the  maxilla 
is  preserved  after  the  removal  of  the  se- 
questrum. K.  Jervell  (Norsk  Mag.  for 
Laegevid.,  '89). 

Case  of  phosphorus  necrosis  of  the  left 
superior  maxilla,  in  which  the  necrosed 
jaw  was  successfully  removed  by  sub- 
periosteal and  intrabuccal  operation. 
Fusci  (Riforma  Med.,  Apr.  27,  '91). 

Value  of  hydrogen  peroxide  extolled  in 
the  treatment  of  alveolar  necrosis  of 
jaws.  Cassel  (Deut.  med.  Woch.,  p.  554, 
'89). 

When  the  patient  cannot  avoid  ex- 
posure to  phosphorus-fumes.,  the  pre- 
ventive measures  should  consists  in  free 
ventilation,  absolute  cleanliness,  espe- 
cially of  the  mouth  and  hands,  and  dis- 
engagement of  the  vapor  of  turpentine  in 
working-rooms.  Cloths  may  be  soaked 
in  this  substance  and  spread  out  close  to 
where  the  exposed  subject  is  working. 

JEQtJTKITY.^JTequirity  is  the  Bra- 
zilian name,  given  to  the  seeds  of  the 
Abrus  precatorius.  Abrus,  or  wild  lico- 
rice, one  of  the  leguminosas,  is  a  climbing 
shrub  indigenous  to  India,  but  now 
naturalized  elsewhere  in  the  tropics.  The 
seeds,  or  beans,  are  small,  nearly  round, 
of  a  bright-red  color,  with  a  black  spot 
at  the  hilum,  are  inodorous,  and  have  a 
slight  bean-like  taste.  They  are  em- 
ployed in  India  as  a  standard  weight 
(about  1  y,  grains).  "Warden  and  Wad- 
dell,  of  Calcutta,  claim  that  the  seeds  are 
inert  when  taken  whole  into  the  stom- 


ach. The  seeds  contain  abric  acid  and  an 
albuminoid  active  principle  (abrin), 
which  is  composed  of  paraglobin  and 
alpha-phytalbumose,  which  closely  re- 
semble snake-venom  in  their  action, 
though  less  powerful.  Abrin  occurs  as  a 
brownish-yellow  powder,  soluble  in  cold 
water  and  in  glycerin.  It  is  precipitated 
from  aqueous  and  glycerin  solutions  by 
alcohol.  Abrin  is  a  powerful  cardiac 
poison.  The  root  of  the  plant  is  official 
in  the  Pharmacopoeia  of  India  as  a  sub- 
stitute for  licorice. 

Physiological  Action. — Klein  has 
shown  that  the  poisonous  properties  of 
jequirity  cannot  be  due  to  a  bacillus, 
while  Warden  and  Waddell  found  it  to 
be  due  to  the  action  of  a  poisonous  pro- 
teid.  The  proteids  in  the  seeds  are  two 
in  number:  a  globulin  and  an  albumose. 
S.  Martin  and  E.  N.  Wolfenden  found 
that  globulin  produces  local  oedema  and 
inflammation  when  subcutaneously  in- 
jected or  applied  to  the  eye  (with  post- 
mortem petechia?  beneath  the  serous 
membranes),  and  hasmorrhagic  gastro- 
enteritis. It  also  causes  a  remarkable  fall 
of  body-temperature  after  subcutaneous 
injection,  and  in  lethal  doses  it  causes 
rapidity,  of  breathing  shortly  before 
death.  It  has  little  or  no  effect  on  blood- 
pressure.  The  activity  of  this  globulin 
is  destroyed  by  heating  the  solution  to 
75°  or  80°  F.:  the  temperature  at  which 
it  enters  into  a  condition  of  heat-coagu- 
lum.  Martin  also  found  that  the  symp- 
toms produced  by  the  albumose  closely 
resemble  those  noticed  when  the  globulin 
is  hypodermically  injected.  There  is 
gradually  -  increasing  weakness,  with 
rapid  breathing  and  lowering  of  body- 
temperature,  but  no  convulsions  or  pa- 
ralysis. It  also  causes  severe  conjunc- 
tivitis when  applied  to  the  eye.  Its 
poisonous  properties  are  lessened  by 
heating  at  70°  to  75°  F.,  and  completely 
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destroyed  at  85°  F.  The  albumose  is  not, 
however,  so  powerful  a  toxic  agent  as  the 
globulin,  the  dose  necessary  to  produce 
the  same  effects  being  larger.  A  simi- 
larity between  the  action  of  the  proteids 
and  those  of  other  poisonous  substances 
of  the  same  class,  especially  those  in 
snake-venom,  is  suggested. 

Poisoning  by  Jequirity.  —  An  acute 
conjunctivitis  follows  the  topical  appli- 
cation of  the  infusion  or  powdered  seeds. 
While  pounding  the  seeds  one  is  liable 
to  an  attack  of  conjunctivitis,  rhinitis,  or 
bronchitis,  and  any  cuts  or  scratches  on 
the  fingers  become  swollen,  painful,  and 
the  centre  of  an  erythematous  blush. 
The  careless  handling  of  abrin  •  is  ex- 
tremely dangerous  to  the  eye  and  the 
nose,  and  the  smallest  particle  may  be 
fatal  in  the  slightest  wound.  Abrin  is 
not  used  internally;  it  is  very  poisonous, 
Vioo  grain  being  a  fatal  dose  for  a  man  of 
130  pounds  in  weight.  The  lethal  symp- 
toms of  the  internal  use  or  hypodermic 
injection  of  abrin  are  faintness,  vertigo, 
vomiting;  cold,  clammy  surface;  dysp- 
noea; small,  frequent,  irregular  pulse; 
convulsions,  and  collapse.  Death  occurs 
from  cardiac  paralysis. 

Albuminous    principle     isolated     from 
Abms  precatorius,  which   is   100   times 
more    poisonous    than    strychnine,    and 
acts  in  the  same  manner  on  the  system 
as  the  poisonous  principle  extracted  from 
castor-oil  seeds.    Death  is  caused  by  the 
coagulation      of     the     blood-corpuscles. 
Robert  (Ther.  Gaz.,  Feb.,  '90). 
Treatment  of  Abrin  Poisoning. — Car- 
diac  stimulants,   digitalis,   amyl-nitrite, 
ammonia,  and  whisky  are  to  be  exhib- 
ited, and  external  warmth  applied. 

Therapeutics. — In  this  country  jequir- 
ity has  never  been  used  internally  in 
medicine.  At  present  the  use  of  jequirity 
is  limited  to  those  obstinate  cases  of  gran- 
ular conjunctivitis  and  pannus,  especially 
the  latter,  which  have  resisted  other 
modes  of  treatment.    Its  action  is  chieflv 


by  replacing  an  existing  inflammation  by 
another  of  stronger  type,  but  of  tempo- 
rary duration.  Although  jequirity  is  said 
to  have  been  used  in  Brazil  for  centuries 
as  a  popular  remedy  for  granular  cyclitis 
and  pannus,  it  was  de  Wecker,  of  Paris, 
who,  in  IS 82,  revived  interest  in  the 
remedy  by  the  publication  of  reports  of 
its  successful  use  in  his  practice.  He 
recommends  its  use  as  follows:  Powder 
32  jequirity-berries  and  macerate  them 
for  twenty-four  hours  in  one  pint  of  cold 
water;  add  an  equal  quantity  of  hot 
water,  and  filter  when  cool.  Sattler  ad- 
vises that  the  husks  of  the  seeds  be  re- 
moved by  means  of  hot  water  before  the 
infusion  is  made.  The  seeds  are  then 
powdered  and  6  fluidounces  of  hot  water 
added.  This  infusion  is  allowed  to  stand 
for  twenty-four  hours,  when  it  is  filtered. 
Andrews  recommends  that  the  husks  be 
rejected,  the  berries  ground  and  macer- 
ated for  twelve  hours  in  cold,  distilled 
water,  and  that  then  the  infusion  be  fil- 
tered, care  being  taken  that  the  prepara- 
tion be  made  in  a  clean  vessel  and  the 
maceration  be  conducted  in  a  cool  place. 
In  any  ease,  the  solution  should  be  used 
while  fresh.  Decomposition  renders  it 
unfit  for  use,  and  dangerous; 

Any  one  of  the  above  infusions  being 
selected,  a  portion  is  painted  on  the  con- 
junctival surface  of  the  eyelid  with  a 
brush.  This  procedure  is  followed  by 
an  acute  diphtheritic  inflammation,  last- 
ing three  or  four  days,  and  attended  with 
fever  and  pain  in  the  eyes  and  in  the 
frontal  region.  This  so  changes  the 
chronic  process  present  as  to  permit  of  a 
cure.  If  an  excessive  action  is  developed, 
it  may  be  controlled  by  hot  compresses 
made  of  very  dilute  solutions  of  corrosive 
sublimate  (Hare).  If  the  first  applica- 
tion gives  rise  to  but  slight  reaction,  it 
may  be  repeated  after  an  interval  of 
twenty-four  hours. 
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De  Wecker  reported  that  the  jequirity 
inflammation  was  peculiar  in  that  it  did 
not  tend  to  spread  to  the  cornea  or  other 
tissues,  but  was  confined  to  the  conjuncti- 
val sac  to  which  it  had  been  applied.  In- 
stances, however,  have  been  reported 
where  the  inflammation  spread  to  the 
face,  neck,  and  the  upper  part  of  the 
chest.  Warren  and  Waddell  report  a 
case  of  sloughing  of  the  cornea  from  a 
single  application  of  a  somewhat  con- 
centrated infusion  of  the  seeds.  An  in- 
fusion (3  per  cent.),  prepared  with  cold 
distilled  water,  prepared  fresh,  and  used 
while  fresh,  is  advised. 

Purulent  conjunctivitis  contra-indi- 
cates  the  use  of  jequirity. 

C.  SUMNER  WlTHERSTINE, 

Philadelphia. 

JOINTS,  SURGICAL    DISEASES  OF. 

Varieties.  —  The  affections  to  which 
joints  are  liable  are  almost  all  due  to 
inflammation  and  its  results.  Their 
character  varies  according  to  the  causes 
which  originate  them  and  the  extent  to 
which  the  disease  progresses.  If  the  in- 
flammatory action  is  confined  to  the  lin- 
ing membrane  of  the  joints,  then  it  is 
designated  as  a  synovitis.  If,  however,  it 
goes  farther,  and  involves  the  remaining 
structures  in  addition,  then  it  is  spoken 
of  as  an  arthritis.  If  pus  is  a  prominent 
symptom,  it  may  be  called  a  purulent 
synovitis  or  arthritis,  although  when  this 
occurs  it  is  more  apt  to  be  regarded  as  an 
arthritis.  Micro-organisms  play  an  im- 
portant part  at  times  in  joint-inflamma- 
tions. These  are  usually  of  the  ordinary 
pus-producing  kinds,  such  as  produce 
suppuration  in  ordinary  wounds,  or  sep- 
sis. When  this  is  the  case,  one  speaks  of 
a  septic  arthritis.  If  the  exact  source  of 
the  infection  is  known,  then  the  specific 
cause  of  the  affection  results  in  naming 
it  according  to   its   origin.      Thus   one 


speaks  of  rheumatic,  gouty  or  tubercular 
arthritis,  also  of  gonorrheal  or  syphilitic. 
Sometimes  a  special  name  is  given,  such 
as  osteoarthritis,  not  indicating  its  ori- 
gin, but  rather  the  parts  affected;  also 
Charcots  disease  of  the  joints,  so  named 
after  him  who  described  it. 

Loose  bodies  in  joints  occur  as  the  re- 
sult of  injury  or  disease.  When  the  dis- 
ease affecting  a  joint  pursues  an  extreme 
course,  the  functions  of  the  joint  are  de- 
stroyed and  it  may  no  longer  bend. 
This  state  of  more  or  less  complete  fixa- 
tion is  called  ankylosis,  and,  after  the 
diseased  process  has  died  out  and  en- 
tirely ceased  to  act,  it  alone  remains  and 
may  be  the  cause  of  the  patient's  seek- 
ing the  surgeon  and  demanding  relief. 

Synovitis. 

Synovitis  is  the  name  given  to  a  sim- 
ple inflammation,  which  is  supposed  to 
be  limited  to  the  synovial  membrane.  It 
is  apt  to  be  incorrectly  applied,  at  times, 
on  account  of  other  structures  of  the 
joint  being  affected  at  the  same  time. 
The  term  simple  synovitis  is  of  consider- 
able service  to  designate  those  inflamma- 
tions which  cannot  be  traced  to  specific 
irritants,  such  as  gout  and  rheumatism, 
nor  to  disease  of  contiguous  structures, 
such  as  the  bones. 

Symptoms. — The  symptoms  are  those 
common  to  inflammations  in  general, 
such  as  pain,  heat,  redness,  and  swelling, 
with  impairment  of  function,  as  well  as 
others  due  to  the  peculiarities  of  the 
special  structure  or  part  involved. 

Acute  Synovitis. — In  acute  synovitis 
the  pain  may  vary  from  slight  to  ex- 
cessively severe.  The  rapidity  with 
which  the  effusion  may  occur  can  cause 
intense  pain  by  distension  of  the  joint- 
capsule.  The  joint  may  be  red  and  hot 
to  the  touch  and  very  tender.  The 
swelling  is  due  mainly  to  distension  of 
the  joint,  both  by  the  increase  in  size  of 
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the  synovial  fringes  and  to  the  increased 
effusion.  Swelling  is  a  most  important 
symptom,  and  it  is  much  more  marked 
in  some  cases  than  in  others.  In  such 
joints,  as  the  knee,  that  are  not  deeply 
covered  by  soft  parts  the  swelling  is 
marked  and  peculiar  in  shape,  while  in 
those  which  are  not  so  superficial,  as  the 
shoulder  and  hip,  it  may  be  so  slight  as 
not  to  be  evident.  In  these  latter  joints 
there  may  be  a  slight  uniform  enlarge- 
ment which  it  would  be  difficult  to  say 
was  not  due  to  the  bruising  of  the  soft 
parts  in  case  the  affection  followed  an 
injury.  In  the  knee  and  ankle,  on  the 
contrary,  the  swelling  may  be  marked, 
and  follow  accurately  the  outlines  of  the 
joints.  It  is  influenced  in  its  shape  by 
the  overlying  structures.  Thus,  in  the 
knee-joint  the  swelling  of  the  synovial 
fringes  below  the  patella  causes  a  pro- 
trusion at  that  point,  which  is  more 
marked  on  each  side  of  the  tendo-patellae. 
There  may  be  a  swelling  above  the  pa- 
tella or  on  each  side.  The  patella  is  like- 
wise lifted  up  away  from  the  femur  by 
the  effusion,  forming  the  so-called  float- 
ing patella;  or,  pushing  the  patella  down- 
ward, it  can  be  felt  to  strike  against  the 
condyles  beneath.  When  the  subfemoral 
bursa  communicates  with  the  joint,  the 
swelling  often  extends  quite  a  distance 
above  the  patella.  In  the  ankle-joint 
the  swelling  is  more  toward  the  sides, 
but  is  also  seen  in  front.  Behind,  it  is 
not  so  marked  except  on  each  side  of  the 
tendo  Achillis,  which,  however,  does  not 
play  so  prominent  a  part  in  the  symp- 
toms of  affections  of  this  joint  as  do  the 
patella  and  its  tendon  in  those  of  the 
knee.  In  the  elbow  the  tendon  of  the 
triceps  muscle  also  causes  the  swelling  to 
be  more  marked  on  each  side  than  in  the 
middle.  Impairment  of  function  is  usu- 
ally marked,  and  movements  are  very 
painful  in  the  acute  type  of  the  affection. 


Not  only  does  pain  interfere  with  the 
joint's  functions,  but  the  effusion  into 
and  distension  of  the  joint  prevents  it 
from  performing  them  by  rendering  it 
looser  and  less  secure;  so  that  weakness 
is  marked,  and,  even  if  pain  is  absent, 
the  joint  is  practically  useless. 

Subacute  Synovitis.  —  In  subacute 
synovitis  the  symptoms  may  be  less 
abrupt  in  their  onset  and  less  violent  in 
character.  An  acute  attack  may  be  slow 
in  subsiding  or  the  affection  may  be  mild 
from  the  start.  The  heat,  pain,  and  red- 
ness are  not  so  marked  as  in  the  acute 
type,  and  the  antiphlogistic  measures  of 
treatment  are  not  required  to  be  so  pro- 
nounced. 

Chronic  Synovitis. — In  chronic  syn- 
ovitis the  symptoms  are  characterized  by 
their  persistence.  The  acute  pain  gives 
way  to  a  dull  persistent  pain,  aggravated 
by  use  of  the  joint  to  such  an  extent  as 
to  forbid  it  entirely.  The  redness  may 
disappear,  the  heat  may  be  slightly  or 
not  at  all  above  that  of  the  opposite  side, 
but  the  swelling  usually  remains  and 
forms  a  most  prominent  symptom.  The 
swelling  of  the  membranes  of  the  joint 
may  overshadow  the  effusion,  and  then 
the  joint  has  a  boggy  or  doughy  feel, 
which  is  highly  characteristic.  The 
swelling  may  be  very  great,  due  to  the 
large  amount  of  effusion.  Effusion  of 
lymph  is  most  apt  to  occur  in  the  violent 
inflammations  of  acute  attacks.  Pus 
does  not  often  occur  in  cases  of  simple 
synovitis,  because  infection  is  lacking. 
Should  this,  however,  from  any  cause 
take  place,  then  it  forms  quickly  enough. 
The  existence  of  chronic  synovitis  im- 
plies disuse  of  the  member  affected  for 
a  considerable  time.  Trophic  changes 
therefore  occur  which  produce  a  marked 
condition.  The  muscles  above  and  be- 
low the  joint  atrophy,  while  the  joint 
remains  swelled,  and  each  tends  to  ag- 
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gravate  the  appearance  of  the  other;  so 
that  together  they  form  a  picture  of 
helplessness  which  is  amply  borne  out  by 
the  total  inability  of  the  patient  to  use 
the  joint.  If  a  joint  of  the  lower  ex- 
tremity is  affected,  the  patient  is  com- 
pelled either  to  refrain  from  walking  or 
hobbles  about  only  with  the  greatest  dif- 
ficulty, while  if  the  upper  extremity  is 
involved  the  arm  is  usually  carried  in  a 
sling. 

Joint  inflammation  is  not  uncommon 
in  the  infectious  diseases.  Review  of  14 
cases  in  which  synovitis  occurred  dur- 
ing scarlet  fever  out  of  506  cases  in 
five  years.  The  joint  affection  appears 
in  the  first  or  second  week  of  scarlet 
fever,  about  the  beginning  of  desquama- 
tion in  severe  cases,  with  pain  and  some 
added  elevation  of  temperature.  Swell- 
ing was  only  observed  in  5  cases.  The 
symptoms  generally  disappear  inside  of 
a  week.  Six  of  the  cases  had  two  at- 
tacks; one  case  had  three.  The  wrist 
was  affected  8  times,  the  elbow  7,  knee 
5,  ankle  4,  and  the  hip  and  shoulder 
once  each.  In  10  of  these  it  occurred 
on  both  sides  of  the  body.  Homa 
(Wiener  klin.  Wochen.,  March  21,  1901). 

Etiology. — The  principal  cause  of  sim- 
ple synovitis  is  injury.  The  joint  may 
have  been  knocked,  bruised,  or  strained. 
Exposure  to  cold  and  wet  may  be  fol- 
lowed by  a  simple  inflammation  of  a 
joint,  with  no  other  evidences  of  rheu- 
matic or  other  constitutional  affection. 
Sometimes  the  disease  seems  to  appear 
without  immediate  cause,  but  in  these 
•cases  the  affection  has  probably  been  the 
result  of  an  injury  so  slight  as  not  to 
have  attracted  the  attention  of  the  pa- 
tient at  the  time  or  else  have  been  since 
forgotten. 

Pathology. — The  affection  consists  of 
an  inflammation  of  the  synovial  mem- 
brane of  the  joint  with  an  outpouring  of 
synovia,  serum,  lymph,  or  pus  into  the 
joint-cavity. 

The  joint-surfaces  may  lose  to  some 


extent  their  smooth,  glistening  charac- 
ter, the  synovial  fringes  become  injected 
and  begin  to  proliferate  and  tend  to  en- 
croach on  the  interior  of  the  joint  and 
the  surrounding  cartilage.  The  natural 
secretion  of  the  joint  may  become  in- 
creased, it  may  contain  lymph  or  even 
pus.  In  a  quickly-occurring  synovitis 
the  secretion  may  be  thinner  than  nor- 
mal, owing  to  the  sudden  outpouring  of 
serum.  Not  infrequently  the  injury 
which  has  produced  the  synovitis  may 
likewise  have  caused  some  bleeding  into 
the  joint,  in  which  case  the  contained 
fluid  will  be  blood-stained  or  consist  even 
of  blood-clots. 

Treatment.  —  The  treatment  of  syn- 
ovitis varies  with  its  acuteness.  In  a 
sharp  attack  constitutional  disturbance 
may  be  marked,  the  pain  is  severe  and 
fever  high,  the  patient  is  tortured  by 
suffering  and  deprived  of  sleep.  The 
usual  antiphlogistic  treatment  is  here  of 
service;  a  free  saline  purge  is  of  service 
aided  by  acetanilid  or  phenacetin.  To 
produce  sleep  sulphonal  or  trional  may 
suffice,  or  if  the  pain  is  more  severe 
Dover's  powder  or  other  opiate  may  be 
given  in  sufficient  quantities  to  procure 
rest. 

Local  treatment  is  all  important. 
Complete  rest  of  the  part  is  essential. 
If  the  knee  is  affected  sand-bags  may  be 
placed  on  each  side  or  a  pasteboard  splint 
on  the  back  of  the  leg  fastened  by  ad- 
hesive straps  above  and  below  the  joint, 
leaving  the  latter  exposed  for  treatment. 
A  cradle  should  be  used  to  prevent  the 
bedclothes  from  touching  the  part. 

In  the  treatment  of  acute  synovitis  by 
adhesive  plaster,  the  following  is  usual 
plan  of  procedure  in  acute  synovitis  of 
the  knee  (which  is  the  joint  most  com- 
monly involved) :  The  limb  being  in  the 
position  of  greatest  possible  extension,  a 
pad  of  cotton  wadding  or  absorbent  cot- 
ton is  carefully  and  smoothly  placed  back 
of   the   knee,    well    filling   the   popliteal 
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space  and  covering  the  hamstring-ten- 
dons; next,  sheet  cotton  (cotton  batting) 
torn  or  cut  into  ordinary  bandage-width 
is  wrapped  around  the  limb  from  six  or 
eight  inches  below  to  the  same  distance 
above  the  patella;  then  strips  of  rubber 
adhesive  plaster,  one  inch  wide  and  long 
enough  to  more  than  encircle  the  limb, 
are  applied  over  the  soft,  cotton  dressing 
as  follows:  Beginning  four  to  six  inches 
below  the  joint,  according  to  the  size  of 
the  limb,  the  leg  is  encircled  like  a  gar- 
ter with  a  strip  of  the  plaster,  which  is 
drawn  quite  snug  and  the  ends  stuck  to- 
gether; above  this,  and  overlapping  one- 
third,  a  second  strip  is  applied;  and  so 
on,  strip  next  to  strip,  each  overlapping 
the  one  before,  drawing  them  snug  and 
sticking  the  ends  together,  until  the  joint 
and  from  four  to  six  or  more  inches  of 
both  leg  and  thigh  are  incased  in  a  firm, 
adhesive  plaster  support.  Over  all  a  mus- 
lin bandage  is  applied. 

When  the  plaster  becomes  loose,  in  con- 
sequence of  the  subsidence  of  swelling,  it 
should  either  be  made  snug  again  by  ap- 
plying additional  strips,  or,  better  still, 
entirely  removed  and  a  new  dressing 
applied.  The  results  obtained  by  this 
method  are  remarkable.  Hoffmann  (St. 
Louis  Med.  and  Surg.  Jour.,  Feb.,  '96). 

Cases  of  gonorrhceal,  influenzal,  strep- 
tococcic, and  pysemic  synovitis  treated 
by  incision  and  irrigation.  In  cases  of 
synovitis  not  associated  with  rheumatic 
fever  some  septic  source  must  be  care- 
fully looked  for.  If  a  joint  becomes 
distended  with  fluid,  associated  with  a 
rise  of  temperature,  it  should  be  opened, 
washed  out,  and  sewed  up,  unless  im- 
provement be  noted  in  a  few  days. 
Wallis   (Brit.  Med.  Jour.,  Jan.  3,  1903). 

Bleeding  has  gone  somewhat  out  of 
fashion,  but  a  few  Swedish  leeches  or 
the  application  of  a  few  wet  cups  will 
give  quicker  results  than  almost  any 
other  means.  The  cases  in  which  one 
will  be  inclined  to  use  those  means  are, 
however,  few.  Ordinarily  an  ice-cap  may 
be  applied,  but  in  other  cases  hot  applica- 
tions, such  as  woolen  cloths  wrung  out 
of  hot  water,  or  hot-salt  bags,  or  a  hop 
poultice  made  by  heating  hops  in  a  pan, 


moistening  them  with  vinegar  and  in- 
closing them  in  a  bag,  or  even  the  use  of 
the  ordinary  rubber  hot-water  bottle. 

Personally  I  am  partial  to  the  use  of 
the  splint  and  ice-cap,  and  then  when 
the  pain  and  tenderness  have  somewhat 
subsided  light  massage  may  be  employed. 
Massage  is  not  used  to  anything  like  the 
extent  it  deserves.  Employed  daily  very 
lightly  at  first  and  afterward  more  firmly, 
I  am  convinced  of  its  great  efficacy. 

Obstinate  cases  of  subacute  and  chronic 
synovitis  I  am  convinced  are  best  treated 
by  absolute  rest,  as  far  as  any  use  of  the 
joint  is  concerned.  The  disease  is  often 
kept  alive  and  troublesome  because  the 
patient  persists,  in  using  the  joint  to  the 
extent  that  the  pain  will  allow  him  to. 
Massage  is  not  incompatible  with  rest, 
but  violent  passive  motion  is.  Therefore 
the  joint  may  be  rubbed  to  keep  up  its 
circulation  and  nutrition,  but  not  irri- 
tated by  bending.  Hot-air  baths  are  like- 
wise of  the  greatest  service  to  remove 
stiffness. 

The  question  of  tapping  a  distended 
joint  to  remove  the  effusion  is  an  impor- 
tant one.  I  do  not  believe  it  correct  to 
say  that  the  procedure  is  without  dan- 
ger. On  the  contrary,  it  should  be  done 
in  the  most  careful  manner,  or  else  the 
joint  is  apt  to  be  infected  and  a  serous 
effusion  changed  to  a  purulent  one,  with 
a  possible  disorganization  of  the  joint. 
To  properly  tap  a  joint,  the  first  thing 
is  to  get  a  sharp  trocar  the  cannula  of 
which  is  so  closely  fitted  as  to  allow  it 
to  pass  through  a  piece  of  leather  with- 
out catching.  Very  few  trocars  stand 
this  test,  and  all  others  are  positively 
dangerous.  It  should  be  thoroughly  dis- 
infected— preferably  by  boiling.  The 
part  should  be  likewise  thoroughly 
cleansed  by  scrubbing  and  antiseptics, 
the  same  as  for  any  other  serious  sur- 
gical  operation.     The  surgeon's  hands 
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also  require  the  same  careful  treatment. 
After  tapping,  the  opening  should  pref- 
erably be  sealed  with  collodion  and  gauze 
or  cotton.  If  a  bandage  is  applied  with 
a  dressing,  the  greatest  care  should  be 
taken  that  it  be  so  large  and  so  firmly 
secured  that  by  no  possibility  can  it  be- 
come displaced  and  the  puncture  ex- 
posed. Tapping  done  in  this  manner  is 
of  great  service  and  not  accompanied  by 
much  risk, — personally  I  have  never  had 
the  slightest  bad  effects  from  it,  but 
make  it  a  positive  rule  to  observe  the 
greatest  precautions  against  introducing 
infection. 

Stiffness  following  synovitis,  in  which 
pain  is  not  marked,  may  be  treated  by 
persistent,  but  not  violent,  passive  mo- 
tion and  massage.  If  this  is  not  success- 
ful, then  a  free  movement  of  the  joint 
under  an  anaesthetic  may  be  tried,  fol- 
lowed for  a  short  time  by  complete  rest 
and  the  ice-cap  until  reaction  is  past, 
when  passive  movements  and  massage, 
the  use  of  the  hot-air  bath,  the  applica- 
tion, perhaps,  of  iodine  to  the  joint  or 
compression  by  a  rubber  bandage  may  be 
tried.  Chronic  joint-affections  will  tax 
the  skill  of  the  most  experienced,  and 
the  surgeon  must  call  on  his  ingenuity 
to  devise  means  to  achieve  success. 

Arthritis. 

Arthritis  is  an  inflammation  of  the 
entire  joint,  instead  of  only  its  synovial 
membrane  as  in  synovitis.  Clinically  the 
difference  is  mainly  one  of  degree.  An 
inflammation  that  begins  in  the  synovial 
membrane  may  involve  the  capsule,  the 
cartilages,  and  eventually  the  bones.  It 
is  a  more  serious  affection,  more  severe 
in  its  symptoms,  more  exacting  in  its 
treatment,  and  more  serious  in  its  prog- 
nosis. It  may  be  started  by  an  injury, 
by  exposure,  by  infection  either  direct 
or  by  extension  from  neighboring  dis- 


eased structures,  or  by  a  constitutional 
cause. 

Symptoms. — In  arthritis  the  symptoms 
peculiar  to  synovitis  are  more  marked; 
the  fever  is  high  if  the  disease  is  acute; 
the  constitutional  disturbance  is  severe; 
the  swelling  is  marked;    oedema  may  be 
present;  the  joint  tender,  particularly. on 
its  surface,  as  well  as  deeper  in;    it  is 
flexed  and  rigid;  the  atrophy  of  the  mus- 
cles is  rapid;   if  it  is  moved  grating  may 
be  heard,   owing  to  destruction  of  the 
cartilage;    and,  as  the  disease  advances, 
sinuses  may  form,  bone  may  exfoliate, 
and  even  dislocations  occur,  with  total 
disorganization  of  the  joint.    Sometimes 
the   disease   necessitates   amputation   or 
causes  death.     Often  its  course  is  very 
rapid.    Infants  are  particularly  liable  to 
a  form  caused  by  extension  of  inflamma- 
tion from  the  adjacent  epiphysis,  and  it 
is  productive  of  the  most  serious  results. 
In  children  a  chronic  progressive  en- 
largement of  the  joints  associated  with 
general   enlargement   of  glands   and  en- 
largement of  the  spleen,  usually  begins 
before  the  second  dentition,  the  majority 
of  the  patients  being  girls. 

The  onset  is  usually  insidious,  but  oc- 
casionally is  acute,  with  rigors.  The 
change  in  the  joints  suggests  a  general 
thickening  of  the  tissues  around  the  joint 
rather  than  a  bony  enlargement,  and 
there  is  a  striking  absence  of  osteophytic 
outgrowths  even  when  the  disease  has 
persisted  for  years.  Redness  and  tender- 
ness are  present  only  in  the  more  acute 
cases;  but  there  is,  as  a  rule,  marked 
limitation  of  movement.  The  joints  first 
affected  are  usually  the  knees,  wrists, 
and  those  of  the  cervical  spine.  The 
sterno-clavicular  joint  was  affected  in 
two  out  of  twelve  cases,  the  temporo- 
maxillary  in  three.  There  is  no  tendency 
to  suppuration  or  bony  ankylosis.  Wast- 
ing of  the  muscles  which  move  the 
affected  joints  is  a  striking  feature  of  the 
disease. 

The  glandular  enlargement  is  general, 
but  affects  primarily  and  chiefly  the 
glands    related    to    the    affected    joints. 
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The  glands  are  discrete,  firm,  painless, 
and  show  no  tendency  to  break  down. 
The  enlargement  is,  to  some  extent,  pro- 
portionate to  the  severity  of  the  disease, 
and  tends  to  diminish  when  the  condition 
of  the  joints  improves,  and  vice  versd. 
The  splenic  enlargement  is  observed  in  a 
large  proportion  of  the  cases.  It  bears 
some  relation  to  the  degree  of  enlarge- 
ment of  the  glands. 

The  diagnostic  points  indicating  in- 
flammation of  joints  are  the  rapidity  of 
the  occurrence  of  symptoms  after  the 
receipt  of  an  injury,  the  presence  of  fever 
and  local  elevation  of  temperature, 
spasm  of  the  muscles  controlling  the 
joint,  constancy  of  painful  and  tender 
points,  and  sudden  painful  awakenings 
during  sleep.  R.  H.  Sayre  (Med.  Record, 
Dec.  9,  '99). 

There  are  four  forms  of  disease  of 
the  knee-joint  hitherto  not  sharply  dif- 
ferentiated: 1.  Arthritic  muscular  at- 
rophy, which,  on  careful  examination, 
discloses  a  severe  atrophy  of  the  ex- 
tensor muscles  of  the  thigh.  The  treat- 
ment of  this  condition  consists  in  mas- 
sage and  gymnastics  of  the  quadriceps 
muscle.  2.  In  the  so-called  derangement 
interne,  the  lesions  consist  in  a  luxation 
or  tearing  away  of  one  or  both  menisci 
of  the  knee-joint.  For  the  diagnosis  of 
this  condition,  an  important  element  is 
the  isolated  sensitiveness  in  the  knee 
space,  and  occasionally  the  dislodged 
meniscus  can  be  palpated.  The  treat- 
ment is  occasonally  reposition,  but  op- 
erative measures  are  more  certain,  as 
is  shown  by  the  histories  given.  3. 
Pain  in  the  joint  due  to  the  development 
of  a  form  of  fatty  tumor  in  the  joint. 
The  examination  discloses  a  bulging 
below  and  on  both  sides  of  the  patella. 
Excision  of  the  tumor  is  the  only  treat- 
ment. 4.  Free  joint  bodies  in  the  knee, 
the  presence  of  which  can  be  determined 
by  the  Roentgen  rays.  Hoffa  (Berliner 
klin.  Wochen.,  Jan.  11,  1904). 
Treatment. — The  treatment  of  arthri- 
tis in  its  mild  form  is  practically  that  of 
synovitis,  which  has  already  been  de- 
tailed at  length.  It  is,  in  the  highest 
degree,  desirable  that  the  serious  char- 
acter of  the  affection  be  recognized  as 


soon  as  possible,  in  order  that  more  rigid 
precautions  may  be  taken  than  would  be 
considered  necessary  in  synovitis.  It  is 
more  justifiable  to  resort  to  severe  meas- 
ures. The  consequences  of  an  arthritis 
are  almost  sure  to  be  some  limitation  of 
the  usefulness  of  the  joint;  not  seldom 
'does  total  stiffness  ensue  or  the  suppura- 
tion may  be  so  marked  as  to  demand  re- 
section or  amputation  to  save  life.  If  the 
disease  is  acute  absolute  rest  in  bed  with 
the  limb  on  a  posterior  splint  (if  knee  is 
affected)  is  to  be  enforced,  with  the  ap- 
plication of  leeches,  wet  cups,  or  ice. 
Sometimes  it  is  desirable  to  apply  ad- 
hesive-plaster extension  with  weights. 
The  amount  of  weights  used  is  to  be 
gauged  by  the  patient's  feelings.  In  the 
hip-joint  particularly  extension  is  neces- 
sary. In  the  ankle  and  shoulder  plaster- 
of-Paris  fixation-splints  are  of  service, 
because  in  those  joints  movements  are 
most  apt  to  be  marked. 

Mechanical  treatment  should  be  com- 
menced just  as  soon  as  the  diagnosis 
of  joint  inflammation  or  disease  has 
been  made.  If  there  be  an  acute  at- 
tack, with  great  pain,  it  is  advisable 
that  the  patient  should  be  treated  in 
bed  for  a  few  days  until  relief  is  ob- 
tained; but  as  soon  as  the  pain  has 
subsided  and  the  deformity  has  been 
overcome,  mechanical  support  should  be 
applied.  The  object  of  the  treatment  is 
to  restrict  every  motion  of  the  joint 
and  to  effect  extension  in  proper  lines 
for  the  relief  of  intra-articular  pressure. 
This  pressure,  which  is  produced  by  mus- 
cular spasm,  is  likely  to  result  in  de- 
struction of  the  entire  joint,  necessitat- 
ing either  amputation  or  excision.  The 
manner  of  application  of  fixation  and 
extension  is  determined  by  a  study  of 
the  mechanics  of  the  various  joints  and 
of  the  action  of  the  muscles  involved. 
As  they  sustain  the  weight  of  the  body, 
the  joints  of  the  lower  extremities  re- 
quire very  much  more  protection  than 
do  those  of  the  upper  extremities. 
Braces  for  lower  extremity  joints  should 
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prevent  the  patient  from  stepping  upon 
the  foot,  as  by  so  doing  the  articular 
surfaces  would  be  driven  together  and 
more  inflammatory  action  and  disease 
result.  It  is  therefore  advisable  that 
any  form  of  apparatus  designed  for  the 
lower  extremities,  especially  in  the  ease 
of  children,  should  extend  at  least  two 
and  half  inches  below  the  bottom  of  the 
foot,  and  should  have  a  point  of  im- 
pact against  the  tuberosity  of  the 
ischium.  By  far  the  best  supporter  is 
one  that  has  for  its  upper  point  of  im- 
pact a  steel  ring  properly  padded.  In 
the  case  of  an  adult  with  intelligence 
enough  not  to  step  upon  the  diseased 
limb,  other  appliances  may  be  used.  A. 
M.  Phelps  (Medical  News,  May  31, 1902). 
Massage  is  indicated  in  spontaneous 
or  traumatic  acute  arthritis  when  at- 
tended by  serous  effusion,  or  serous 
effusion  tinged  with  blood;  or  where 
a  fibrous  exudate  having  already  at  the 
outset  a  tendency  to  form  more  or  less 
firm  adhesions  about  the  articular  sur- 
faces and  false  ankylosis.  It  yields 
rapid  and  positive  results  after  the  first 
seance,  already  the  pain  and  tumefac- 
tion are  often  diminished,  and  absorp- 
tion is  started,  and  in  a  few  days  a 
permanent  cure  is  arrived  at.  Massage, 
as  regards  sprains,  cures  sooner  than 
any  other  method;  consequently  there 
is  less  chance  for  persistent  organic 
changes  and  less  chance  for  relapse 
when  one  uses  the  limb.  Even  in  tardy 
manifestations  it  gives  excellent  results. 
Chronic  arthritis  with  serous  or  sero- 
fibrinous effusion  is  well  adapted  to 
massage.  Massage  is  only  useful  in 
articular  rheumatism,  when  the  joint 
presents  definite  symptoms  and  these 
remain  there;  it  is  useless,  as  in  mus- 
cular rheumatism,  when  the  pains  are 
vague  and  erratic.  In  gout  the  author 
uses  massage  only  when  the  attack  has 
subsided  and  the  arthritis,  or  tenosyno- 
vitis, or  bursitis  with  effusion  remains 
and  shows  only  very  little  tendency  to 
become  absorbed.  Gustaf  Norstrom 
N.  Y.  Med.  Jour,  and  Phila.  Med.  Jour., 
Oct.  29,  1904). 

Cartilage  in  a  healthy  state  is  not  sen- 
sitive, hut  when  a  joint  becomes  inflamed 


any  pressure  of  the  joint-surfaces  to- 
gether is  productive  of  great  pain  and 
increases  muscular  spasm.  Should  the 
inflammation  continue  increasing,  the 
joint  should  be  tapped  as  described  un- 
der the  treatment  of  synovitis;  instead, 
however,  of  merely  allowing  the  liquid 
joint-contents  to  escape,  the  whole  joint 
should  be  washed  out.  For  this  purpose 
sterilized  salt  solution,  a  saturated  solu- 
tion of  boric  acid  which  has  been  boiled, 
or  a  weak  bichloride-of-mercury  solution, 
1  to  3000  or  1  to  5000,  may  be  used. 

If  the  inflammation  increases  and  pus 
forms,  then  the  joint  will  have  to  be 
drained.  Drainage  of  the  various  joints 
is  not  apt  to  be  a  very  satisfactory  pro- 
cedure. This  is  on  account  of  there 
being  no  empty  spaces  for  the  drainage- 
tube  to  lie  in.  The  bones  touch  each 
other  and  the  interspaces  are  filled  with 
the  synovial  fringes,  while  all  are  closely 
embraced  by  the  capsular  ligament.  The 
knee-joint  is  the  one  most  commonly 
treated  by  drainage.  One  of  the  best 
methods  is  to  pass  a  tube  into  the  joint 
just  below  the  patella  and  to  the  inner 
side  of  the  median  line.  It  is  then  car- 
ried between  the  condyles  and  made  to 
emerge  posteriorly  to  the  outer  side  of 
the  popliteal  vessels.  Another  way  is  to 
insert  one  on  each  side  of  the  patella 
and  another  well  back  in  the  joint  from 
side  to  side.  The  joint,  however,  is  such 
an  intricate  one  that  good  drainage  is 
very  difficult,  and  if  the  disease  increases 
something  further  may  have  to  be  done. 
The  choice  will  lay  between  amputation 
or  resection  and  some  form  of  arthrot- 
omy.  The  recuperative  powers  of  child- 
hood are  so  great  that  conservatism  is 
far  more  judicious  than  is  the  case  in 
youths  and  adults.  In  young  children 
partial  procedures  are  often  preferable 
to  more  radical  ones.  Eesections  in 
them  give  extremely  bad  results  on  ac- 
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count  of  the  interference  caused  with  the 
growth  of  the  limb.  The  disability  and 
deformity  which  at  the  time  of  the  op- 
eration may  have  been  comparatively 
slight  can  become  so  severe  as  to  make  a 
subsequent  amputation  desirable.  Am- 
putations are  resorted  to  only  as  a  means 
of  saving  life  in  children,  but  in  adults 
the  probability  of  a  good  result  after 
very  extensive  bony  disease  is  so  slight 
that  in  them  amputation  is  justifiable 
where  in  a  child  resection  would  suffice. 
In  adults,  also,  resection  of  a  joint  is  re- 
sorted to  earlier  than  in  children.  If  a 
marked  purulent  arthritis  once  becomes 
established  in  an  adult  resection  is  often 
demanded,  and  it  is  not  advisable  to 
defer  operating  until  extensive  disease  of 
the  bones  is  present.  After  pus  once 
forms  in  the  joint  of  an  adult  the  joint 
is  very  apt  to  remain  stiff  even  if  cure 
occurs,  whereas  the  result  after  a  resec- 
tion is  no  worse  and  the  course  of  the 
disease  is  much  shortened.  One  does  not 
have  to  fear  subsequent  deformity  due 
to  the  disparity  in  growth  of  the  two 
limbs.  In  very  young  children  formal 
resections  may  give  way  to  atypical  op- 
erations, in  which  the  disease  foci  are 
gouged  away  and  even  some  cavities  de- 
liberately cleansed  out  and  packed  with 
gauge  and  left  to  granulate.  Even  these 
partial  operations  should  not  be  under- 
taken until  the  disease  is  marked. 

Twenty-eight  cages  of  operations  upon 
joints  in  which  the  joint  was  opened,  and 
in  but  one  was  subsequent  amputation 
found  necessary.  Bruce  Clark  (Illus. 
Med.  News,  Dec.  14,  '89). 

Drilling  into  the  bones  in  the  neighbor- 
hood   of   inflamed    joints    and    injecting 
carbolic  acid,  1  in  40,  recommended,  thus 
relieving   pain    and    hastening   recovery. 
N.  Smith  (Brit.  Med.  Jour.,  Feb.  22,  '90). 
The  failure  of  general  health  is  the 
best  indication  for  operative  procedures. 
In  children  up  to  the  age  of  about  five 
years  even  free  suppuration  of  a  joint 


may  often  be  cured  without  severe  opera- 
tions. A  great  deal  depends  on  the 
mechanical  ability  of  the  surgeon  to 
handle  these  cases  conservatively. 

Arthrectomy,  or  erosion,  is  the  scrap- 
ing, or  curetting,  of  the  joint  with  the 
removal  of  the  synovial  membranes  as 
much  as  possible.  Its  results  have  not 
been  so  brilliant  as  was  anticipated.  The 
procedure  will  probably  be  followed  by 
stiffness,  and  the  likelihood  of  cure  is 
not  so  great  as  if  a  formal  resection  is 
done.  It  is  most  applicable  in  children 
of  an  age  unsuitable  for  resection.  In 
them  accompanied  by  a  free  use  of  the 
curette  for  the  removal  of  disease  foci 
in  the  bones  it  is  the  operation  of  choice. 
As  one  approaches  adult  age  so  does  its 
desirability  lessen. 

A  new  method  of  resection  of  the 
elbow-joints  which  is  very  convenient 
and  effectual  as  compared  with  other 
operations  now  in  general  use.  An  in- 
cision is  made  through  the  skin  and  sub- 
cutaneous tissue,  beginning  at  the  outer 
side  of  the  biceps  tendon  2  centi- 
metres under  the  epicondyle  and  extend- 
ing obliquely  outward  parallel  with  the 
interartieular  line;  it  then  runs  obliquely 
over  bone  upward  along  the  inner  border 
of  the  ulna,  ending  beside  the  olecranon. 
The  flap  is  dissected  upward  by  sepa- 
rating in  the  region  between  the  an- 
coneus and  the  epicondyle.  The  perios- 
teum of  the  ulna  and  the  triceps  tendon 
are  separated  from  the  bone  together. 
Then  follows  the  opening  of  the  joint 
dislocation  and  resection  in  the  usual 
manner.  Tito  Cavazzani  (Phila.  Med. 
Jour.,  from  Centralb.  f.  Chir.,  Oct.  21, 
'99). 

In  eases  which  are  aseptic  at  the  time 
of  operation  the  manipulations,  as  far  as 
possible,  should  be  carried  out  with  in- 
struments, so  that  the  finger  or  hand 
does  not  come  in  contact  with  the  inside 
of  the  joint.  Also  in  those  joints  which 
are  still  free  from  the  invasion  of  micro- 
organisms asepsis  should  be  practiced 
rather  than  antisepsis,  and  all  irri- 
tating disinfectants  should  be  vigorously 
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avoided.  In  joints  already  invaded  by 
bacteria  the  old-time  method  of  draining 
with  tubes  should  be  discarded  and  free 
incisions  with  wide  opening  of  the  joint 
should  be  done  so  soon  as  the  presence  of 
pus  is  detected.  Konig  (Archiv  f.  klin. 
Chir.,  B.  61,  H.  3,  1900). 

Treatment  of  Chronic  Cases. — Ar- 
thritis not  infrequently  pursues  an  ex- 
tremely chronic  course.  Its  treatment  is 
to  be  varied  according  to  the  diathesis 
present.  Thus  syphilis  or  rheumatism 
or  other  constitutional  affection  should 
receive  the  constitutional  remedies  ap- 
propriate to  them  in  addition  to  the  local 
treatment.  Many  arthritic  cases  are  kept 
in  a  chronic  condition  by  the  inability  or 
indisposition  of  the  patient  to  keep  the 
joint  sufficiently  long  at  rest  for  a  cure 
to  be  effected.  I  have  frequently  seen 
joints  improve  after  other  methods  had 
been  tried  when  absolute  rest  in  bed  was 
enjoined.  This  rest  should  be  insisted 
on  until  all  evidences  of  activity  of  the 
disease  have  ceased.  The  joints  of  the 
lower  extremities  are  the  ones  most  often 
affected,  but  those  of  the  upper  are  like- 
wise attacked.  When  the  wrist  is  in- 
volved the  hand  and  forearm  up  to  the 
elbow  may  be  enveloped  in  a  plaster-of- 
Paris  or  preferably  a  silicate-of-soda 
bandage.  Another  convenient  way  of 
fixing  the  wrist  is  by  means  of  leather. 
A  piece  of  harness  or  not  too  heavy  sole- 
leather  is  obtained,  and  two  pieces  cut 
of  a  size  suitable  to  reach  from  near  the 
elbow  to  the  metacarpophalangeal  joint 
and  each  half  way  around  the  arm.  They 
are  then  to  be  soaked  in  warm — not  hot 
— water  and  applied  to  the  arm;  with  a 
penknife  a  space  is  cut  for  the  thumb 
and  the  splints  shaped  to  fit  the  hand 
and  forearm.  The  edges  may  be  shaved 
thin  so  as  to  allow  of  overlapping.  "With 
a  bandage  the  two  pieces  of  leather  are 
fastened  firmly  on  and  allowed  to  remain 
until  the  next  day.     They  will  then  be 


found  to  be  hard  when  they  can  be  re- 
moved, lined  by  pasting  chamois-skin  on 
the  inside  and  the  two  splints  fitted 
either  with  straps  or  eyelit  holes  for 
lacing.  Over  the  affected  joint  a  piece 
of  lint  spread  with  belladonna  and  mer- 
cury or  ichthyol  ointment  may  be  spread 
or  it  may  be  painted  with  iodine  or 
treated  in  any  way  desired.  The  use 
of  the  local  hot-air  baths  is  very  desir- 
able in  arthritis  arising  from  traumatic 
or  rheumatic  causes,  but  not  in  tuber- 
cular ones.  This  is  likewise  true  of  elec- 
tricity and  massage.  These  hot-air  baths 
should  be  carefully  watched  to  see  if 
their  effect  is  suitable  to  the  particular 
case,  for  not  infrequently  they  aggravate 
instead  of  alleviate  the  trouble. 

For  stiff  and  sprained  joints,  the  limb 
with  the  affected  joint  is  placed  in  an 
appropriate  box  and  the  temperature 
gradually  and  yet  rapidly  raised  from 
240°  F.  to  280°  F,  and  even,  in  some 
cases,  to  300°  F.  This  temperature  is 
maintained  from  half  an  hour  to  an  hour. 
The  treatment  is  not  uncomfortable,  al- 
though the  skin  becomes  very  red  and 
moist.  The  results  are  very  satisfactory, 
some  of  them  being  almost  marvelous. 
Alfred  Willett  (Clin.  Jour.,  May  30,  '94). 
Hot  air  is  almost  always  followed  by 
good  results;  but  in  one  case  there  was 
much  inflammation  about  the  joints  and 
success  did  not  attend  the  treatment. 
Alice  M.  Seabrooke  (Phila.  Polyclinic, 
July  30,  '98). 

Very  good  results  following  applica- 
tions of  hot  air  for  about  an  hour,  the 
temperature  being  brought  up  to  about 
250°,  and  in  some  cases  to  300°.  The 
structures  about  the  joints  are  much  soft- 
ened by  such  treatment,  and  yield  to 
forced  stretching.  J.  T.  Rugh  (Phila. 
Polyclinic,  July  30,  '98). 

When  any  one  of  the  three  large  joints 
of  the  upper  extremity  is  affected  the 
hand  should  be  carried  in  a  sling. 

When  the  elbow  or  shoulder  is  to  be 
treated  the  silicate  of  soda  probably 
makes  the  best  splint-material.    It  would 
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be  far  more  popular  than  it  is  if  the 
method  of  its  use  were  better  understood. 
The  secret  of  success  is  in  first  having 
the  bandages  thoroughly  impregnated 
with  the  silicate,  and,  secondly,  in  not 
applying  too  much  silicate  while  making 
the  splint. 

If  gauze  or  scrim  or  crinoline  is  used, 
then  it  is  easy  enough  to  have  it  thor- 
oughly soaked  with  silicate,  but  with  cot- 
ton bandages  a  certain  amount  of  silicate 
should  be  placed  in  a  basin  and  the  band- 
age allowed  to  pass  through  it  as  it  is 
wound  by  hand.  A  convenient  machine 
for  the  preparation  of  these  bandages  is 
one  I  have  been  using  for  years.  It  con- 
sists of  a  V-shaped  box  into  which  the 
silicate  is  poured.  The  bandage  goes 
over  the  edge  of  the  box  down  under  a 
rod  at  the  bottom  and  up  to  be  wound 
around  a  small  handle,  or  winch.  In 
applying  these  bandages  the  part  is  first 
covered  in  the  same  manner  as  for 
plaster-of-Paris.  All  surplus  silicate  is 
squeezed  from  a  bandage,  and  it  is  then 
applied.  After  a  couple  of  layers,  strips 
of  tin  are  laid  on  and  covered  by  a  couple 
more  layers  of  bandage.  These  tin  strips 
should  always  be  used  in  dressings  of 
any  size,  as  they  prevent  the  bandage's 
becoming  wrinkled,  and  keeps  it  in  shape 
until  properly  hardened,  and  also  adds 
somewhat  to  the  strength  of  the  appa- 
ratus. Additional  silicate  is  not  to  be 
smeared  on  over  the  various  layers  of 
bandage.  The  hand  should  be  moist- 
ened with  warm  water  and  the  bandage 
smoothed  therewith.  Made  in  this  man- 
ner, the  bandage  will  take  about  twenty- 
four  hours  to  dry,  and  will  get  as  hard  as 
a  stone  and  yet  be  extremely  light. 

It  may  be  made  removable  by  cutting 
down  with  a  knife  and  inserting  hooks 
or  eyelets.  If  hooks  are  desired,  the 
large  size  may  be  bought  at  any  dry- 
goods-store  and  these  sewed  to  the  folded 


edge  of  a  strip  of  unbleached  muslin. 
This  is  then  pasted  along  the  cut  edges 
of  the  bandage  with  additional  silicate 
and  left  for  another  twenty-four  hours 
to  dry.  The  bandage  if  applied  for  dis- 
ease of  the  elbow  should  be  carried  well 
up  toward  the  shoulder  and  down  toward 
the  wrist.  If  this  is  not  done  too  much 
motion  is  allowed  at  the  joint.  When 
the  shoulder  is  affected  the  arm  is  to 
be  confined  by  the  dressing  to  the  body 
to  prevent  its  swinging.  In  the  treat- 
ment of  chronic  joint  diseases  ortho- 
pasdic  apparatus  can  often  be  used  to 
advantage.  Thus  in  disease  of  the  el- 
bow-joint a  useful  form  is  composed  of 
two  side-irons  with  a  joint  opposite  the 
elbow,  which  is  capable  of  being  so  regu- 
lated as  to  allow  a  little  or  no  motion  as 
is  desired.  The  two  side-irons  are  fast- 
ened to  the  arm  by  two  leather  sockets, 
one  lacing  around  the  arm  above  the 
elbow  and  the  other  below  the  elbow. 

Affections  of  the  hip-joint  are  usually 
treated  by  adhesive-plaster  extension, 
from  five  to  fifteen  pounds  being  used; 
the  limb  is  steadied  either  by  sand-bags 
on  each  side  or  by  means  of  a  long,  lat- 
eral splint. 

In  walking  cases  some  form  of  the  old 
Davis  or  Taylor  traction  splint  may  be 
used.  The  same  object  is  accomplished 
.by  the  patient's  wearing  a  high  shoe  on 
the  healthy  limb  and  using  crutches. 
The  affected  limb  is  allowed  to  hang. 
To  steady  it  a  plaster-of-Paris  or  silicate- 
of-soda  or  other-  dressing  is  applied 
around  the  pelvis  and  thigh,  down  to 
the  knee.  The  long  posterior  splint  of 
Thomas  is  also  of  service.  For  the  knee 
one  may  use  an  elastic  knee-cap  or  a 
light  plaster-of-Paris  splint,  or  one  made 
of  leather,  or  silicate-of-soda  or  even 
pasteboard  is  suitable.  Of  whatever  ma- 
terial the  splint  is  made,  it  should  go 
high  up  toward  the  hip  and  iow  down 
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toward  the  ankle,  otherwise  too  much 
motion  will  be  allowed.  Thomas  has 
also  devised  a  serviceable  apparatus  to  be 
used  in  these  cases.  It  is  composed  of 
two  side-irons  in  the  form  of  the  letter 
U.  The  two  upper  ends  are  joined  by  a 
padded  iron  ring  and  the  opposite  ex- 
tremity projects  beyond  the  foot.  The 
patient  puts  the  leg  through  the  ring 
and  practically  sits  down  on  it,  allowing 
the  leg  to  hang  between  the  side-irons. 
A  bandage  confines  the  apparatus  to  the 
limb.  Other  forms  of  apparatus  are  also 
of  service.  Thus,  one  can  be  made  with 
two  side-irons  which  are  jointed  opposite 
the  knee-joint.  At  least  one  of  these 
side-irons  goes  down  to  the  foot  and  is 
fastened  to  a  steel  sole-plate.  If  this  is 
not  done,  it  will  be  found  almost  impos- 
sible to  keep  the  apparatus  from  sliding 
down.  The  amount  of  motion  to  be 
allowed  is  regulated  by  altering  certain 
stops  at  the  knee-joint.  Many  of  these 
knee  cases  can  be  allowed  a  certain 
amount  of  motion  with  benefit,  because 
it  is  only  when  the  motion  is  excessive 
or  takes  place  in  some  unusual  direction 
— as  twisting — that  it  is  harmful. 

For  the  ankle,  silicate-of-soda,  plaster- 
of-Paris,  or  leather  supports  are  needed. 
In  light  cases  the  elastic-webbing  band- 
age or  Martin's  rubber  bandage  gives 
considerable  support.  If  it  is  desired  to 
keep  the  joint  quiet,  then  the  dressing 
should  extend  well  out  toward  the  toes 
and  well  up  toward  the  knee.  For  more 
permanent  use  a  steel  sole-plate  may  be 
inserted  in  the  shoe,  and  from  it  two 
side-irons  go  up  the  leg.  There  need  be 
no  ankle-joint,  as  the  patient  can  walk 
quite  well,  even  with  the  ankle  stiff.  An 
apparatus  can  be  constructed  on  some- 
what similar  lines  to  go  inside  the  shoe, 
and  thus  can  be  worn  with  different 
shoes. 


Rheumatic  Arthritis. 

Rheumatic  affections  of  the  joints  do, 
at  times,  claim  the  attention  of  surgeons. 
Eheumatism  in  an  acute  form  comes 
under  the  care  of  the  physician,  but  not 
seldom  it  assumes  a  chronic  form  and 
becomes  localized  in  a  joint  and  produces 
such  disability  as  to  require  special  local 
treatment,  and  then  the  surgeon  is 
called  upon.  It  is  a  strange  fact,  al- 
though one  perfectly  well  known,  that 
an  injured  part  is  more  liable  to  become 
affected  with  rheumatism  than  one  pre- 
viously healthy.  Patients  who  have  suf- 
fered comparatively  little,  except  slight 
pains  in  various  parts  of  the  body,  may, 
after  the  reception  of  an  injury,  have  a 
distinct  rheumatic  inflammation,  in  a 
subacute  or  chronic  form,  affecting  the 
injured  part.  Any  physician  who  sees 
general  injuries  or  affections  of  the 
joints  is  certain  to  be  called  upon  to  treat 
cases  in  which  the  rheumatic  element 
plays  a  more  or  less  conspicuous  role. 
The  disease  in  an  early  stage  may  be 
only  a  synovitis,  with  serous  or  sero- 
fibrinous effusion  into  the  joint;  if,  how- 
ever, the  attack  is  exceptionally  severe, 
especially  in  duration,  the  whole  articu- 
lation becomes  involved.  The  sero- 
fibrinous effusion  may  be  abundant  and 
not  confined  to  the  joint,  but  involve  the 
capsule,  ligaments,  and  periosteum,  and 
even  extend  some  distance  into  the  sur- 
rounding structures.  The  cartilage  also 
suffers,  and  it  becomes  roughened  and 
may  even  be  worn  off,  leaving,  in  places, 
the  bone  exposed.  The  effusion  may  be 
of  a  plastic  character  that  will  bind  and 
mat  the  various  structures  of  the  joint 
and  its  neighborhood  together,  thus  pro- 
ducing a  fibrous  ankylosis.  Calcareous 
salts  may  be  deposited  in  this  exudate, 
producing  an  exostosis,  which  causes  a 
bony  ankylosis.  The  periosteum  engages 
actively  in  this  process.     It  is  probable 
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that  many  cases  of  arthritis  which  are 
regarded  as  being  purely  of  a  traumatic 
character  owe  their  obstinate  course  to 
a  rheumatic  taint. 

A  number  of  English  authorities  on 
this  class  of  diseases  are  now  agreed 
that  under  the  name  rheumacie  arthritis 
at  least  two  and  possibly  three  dis- 
eases, distinct  from  one  another,  exist. 
One  authority  expresses  the  opinion 
that  three  perfectly  distinct  joint  af- 
fections exist  under  this  name.  First, 
the  pathological  condition  commonly 
confined  to  the  hip-joint,  seen  but  rarely 
except  in  elderly  people,  designated  as 
senile  osteoarthritis,  and  more  fre- 
quently seen  in  men.  The  second  form 
is  an  affection  met  more  frequently 
among  women  about  middle  life,  usually 
beginning  by  bony  enlargements  in  the 
terminal  joints  of  the  fingers  and  in  the 
carpometacarpal  joint  of  the  thumb. 
Third,  a  form  which  occurs  most  in  wo- 
men who  are  seldom  much  over  twenty 
years  of  age,  the  first  symptoms  noticed 
being  a  tumefaction  "of  the  proximal 
phalangeal  joint.  The  swelling  often  be- 
comes early  noticeable  in  the  wrist.  Its 
characteristics  are  its  acuteness,  its 
distinctly  symmetrical  character,  and 
the  fact  that  the  swelling  extends  well 
beyond  the  affected  joints,  so  that  the 
fingers  take  on  a  fusiform  appearance. 
In  the  first  form,  the  senile  hip-joint 
has  been  generally  recognized  by  medical 
men  as  a  more  or  less  distinct  patho- 
logical entity  for  some  time.  The  sec- 
ond form  beginning  in  the  terminal  fin- 
ger-joints is  quite  frequent,  and  is  often 
considered  of  little  significance.  There 
are  no  serious  symptoms  possibly  for 
many  years,  but  the  deformity  may 
eventually  become  marked.  The  bony 
outgrowth  so  characteristic  of  the  dis- 
ease involves  many  joints  and  the  pa- 
tient becomes  a  helpless  cripple.  The 
symptoms,  however,  are  never  acute,  and 
there  is  never  any  temperature.  In  the 
third  form  of  the  disease  the  symptoms 
are  very  acute,  beginning  with  pain, 
swelling,  and  redness,  the  temperature 
ranging  from  100°  to  102°  F.  This 
febrile  condition  continues  for  three  or 
four    weeks,    when    the    self-limitation 


which  suggests  the  infectious  nature  of 
the  ailment  disappears,  though  the  pulse 
does  not  become  normal  for  a  longer 
period.  Marked  immobility  and  muscu- 
lar atrophy  remain.  After  the  attack 
recurrences  are  the  rule,  and  each  at- 
tack leaves  the  patient  a  little  worse 
off  than  before.  Dr.  Garrod  gives  it  as 
his  opinion  that  the  only  way  to  make 
our  knowledge  of  these  varieties  of  dis- 
eases definite  is  to  admit  the  existence 
of  these  three  forms  and  look  for  the 
result  of  autopsies  to  confirm  the  clin- 
ical distinction.  Editorial  (Jour.  Ainer. 
Med.  Assoc,  Feb.  14,  1903). 

In  a  fatal  case  of  arthritis,  endocar- 
ditis, and  chorea  a  streptococcus  was 
isolated  from  the  blood  before  death. 
This  organism  did  not  differ  materially 
from  the  common  varieties  of  strepto- 
coccus pyogenes  in  cultural  properties, 
but  produced  very  characteristic  lesions 
in  rabbits  when  injected  intravenously. 
Such  inoculations  were  always  followed 
after  a  few  days'  incubation  period  by 
a  multiple  arthritis  which  usually 
started  in  the  ankles.  In  one  rabbit 
extensive  vegetations  were  found  on  the 
mitral  valve,  while  typical  infarctions 
were  seen  in  the  spleen  and  kidney.  The 
writers  believe  that  this  streptococcus 
is  the  same  as  that  described  by  Was- 
sermann,  Meyer,  Poynton  and  Paine, 
and  Walker,  and  considered  at  least  by 
the  last  three  observers  to  be  the  specific 
cause  of  rheumatic  fever.  M.  J.  Lewis 
and  W.  T.  Longcope  (Annals  of  Surg. 
Amer.  Jour.  Med.  Sci.,  Oct.,  1904). 

Symptoms. — The  main  difference  be- 
tween the  symptoms  of  a  rheumatic  and 
simple  arthritis  is  that  those  of  the 
former  are  far  more  painful  both  to  the 
touch  and  also  to  movements.  Not  in- 
frequently the  signs  of  inflammation  run 
high,  and  then  the  joint  looks  red. 
When,  however,  the  course  is  more  sub- 
acute or  chronic  it  possesses  a  dead,  milk- 
white  look  that  is  highly  characteristic. 
Even  when  of  this  color  the  sensitiveness 
may  be  as  acute  as  ever.  Movements 
cause  great  pain,  and  in  long-standing 
cases  they  are  much  restricted.     Swell- 
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ing  is  present,  and  joints  are  apt  to  as- 
sume a  more  fusiform  shape  than  is  the 
case  in  a  simple  arthritis.  (Edema  may 
also  be  present.  Certain  portions  of  the 
joint  may  be  more  affected  than  others. 
Thus  I  have  seen  the  knee  swelled  at 
the  side  and  above  the  patella  and  the 
shoulder  at  its  anterior  part.  In  some  of 
these  cases  the  adjoining  bursa?  may  also 
be  affected. 

Treatment. — In  addition  to  the  meas- 
ures generally  used  for  simple  arthritis 
those  appropriate  for  the  rheumatic  di- 
athesis must  also  be  employed.  (See 
Eheumatism,  volume  v.) 

It  is  important  to  bear  in  mind  that 
the  joint  is  to  be  protected  from  disturb- 
ing movements.  It  is  here  that  rheumatic 
differs  from  simple  traumatic  disease  of 
the  joints.  In  the  latter  a  small  amount 
of  movement  may  not  be  painful,  but  in 
the  former  the  opposite  is  the  ease. 
Massage  is  not  apt  to  be  of  service  ex- 
cept in  chronic  eases,  certainly  not  in 
acute  ones.  Eest  on  a  splint  is  to  be  en- 
forced, with  the  joint  wrapped  up  in 
cotton  or  flannel.  The  application  of 
cloths  wrung  out  of  hot  alkaline  solu- 
tions may  be  tried.  A  piece  of  lint  wet 
with  chloroform  liniment  and  covered 
with  woolen  cloths  may  give  relief. 
Osier  advises  the  use  of  the  Paquelin 
cautery,  lightly  and  rapidly  stroked  over 
the  part,  as  a  means  of  reducing  pain. 
The  use  of  leeches  is  not  so  efficacious  as 
in  traumatic  cases.  Cold  applications 
are  only  to  be  advised  when  not  dis- 
tressing to  the  patient.  The  use  of  hot- 
air  baths  must  be  decided  by  a  cautious 
trial.  The  heat  at  first  should  not  be 
great,  and  in  many  cases,  particularly 
acute  or  subacute  ones,  local  hot-air 
baths  are  not  to  be  used  at  all. 

General  hot-air  baths  and  also  Turk- 
ish baths  are  far  more  apt  to  be  of  service 
in  all  cases. 


In  treatment  of  arthritis  by  hot-air 
baths  the  patient  lies  in  bed.  The  tent 
which  covers  him  is  made  of  two  large 
cradles,  covered  first  with  blankets,  then 
with  mackintosh  sheets,  and  then  again 
with  blankets.  The  coverings  must  be 
arranged  at  the  top  of  the  tent  in  such 
a  manner  that  a  small  opening  can  be 
made  to  let  out  the  hot  air  when  it  has 
become  saturated  with  moisture.  If 
the  packing  be  too  tight,  a  counter- 
opening  must  be  made.  The  patient's 
neck  should  be  wrapped  as  air-tight  as 
possible.  The  cradles  used  are  made  of 
wire  netting  on  a  metal  frame.  The  flue 
attached  to  the  lamp  passes  through  an 
opening  in  the  blankets  at  the  foot  of 
the  tent,  and  may  be  covered  with  as- 
bestos or  a  wet  cloth  to  protect  the 
blanket.  The  lamp  should  be  made  with- 
out solder.  The  blanket  which  has  cov- 
ered the  body  is  removed  finally  to  allow 
of  free  evaporation  from  the  surface  of 
the  skin.  The  patient  is  wiped  down 
after  the  bath,  and  wrapped  in  dry 
blankets  for  the  rest  of  the  day. 

As  a  rule,  an  opening  need  not  be  made 
till  the  patient  breaks  out  in  a  good 
perspiration  or  complains  of  feeling  too 
hot.  The  opening  should  be  made  at  the 
top  of  the  tent.  This  is  the  important 
point  in  the  treatment. 

This  treatment  is  applicable  to: — 

1.  Subacute  rheumatic  arthritis. 

2.  Subacute  arthritis  following  acute 
rheumatism,  or  rheumatoid  arthritis,  as- 
sociated with  pain  and  stiffness  on  move- 
ment, with  continual  aching  pains. 

3.  Impaired  mobility  following  injuries 
to  joints  or  to  muscles  in  their  neighbor- 
hood, and  cases  of  joint-trouble  from  tro- 
phic causes  or  disuse.  T.  Sydney  Short 
(Brit.  Med.  Jour.,  Nov.  26,  '98). 

Too  vigorous  local  treatment  is  very 
apt  to  relight  the  trouble;  coaxing,  and 
not  forcing,  is  our  motto.  This  is  true 
also  of  passive  motion.  What  is  gained 
by  gentle  persistent  motion  is  apt  to  be 
retained,  but  what  is  acquired  by  forcible 
movements  under  anaesthesia  is  apt  to 
be  lost  and  the  joint  remain  stiff er  than 
before.  Notwithstanding  the  assertion 
of  Treves  ("System  of  Surgery,"  volume 
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i,  page  267),  that  rheumatism  and  gout 
have  practically  no  effect  on  the  imme- 
diate future  of  an  operation,  care  should 
be  exercised.  In  disabilities  resulting 
from  loss  of  motion  in  joints  partial  op- 
erations are  liable  to  be  extremely  un- 
satisfactory, and  only  start  the  trouble 
anew,  as  I  have  seen,  and  the  total  re- 
moval is  more  satisfactory.  Thus,  in  the 
elbow-joint  a  formal  incision  is  apt  to 
give  a  better  result  than  the  removal  of 
exostoses.  In  one  case  I  deliberately  ex- 
cised the  joint  of  the  big  toe  for  an  in- 
tractable rheumatic  inflammation  that 
had  lasted  over  a  year,  resulting  in  par- 
tial disorganizing  of  the  joint.  While  it 
is  possible  that  rheumatism  may,  at 
times,  have  a  septic  element  in  it,  the 
practice  of  tapping  and  washing  the  joint 
with  a  mild  antiseptic  solution  is  only 
to  be  followed  with  caution  and  in  se- 
lected cases. 

Heroic  treatment  of  acute  rheumatism 
by  means  of  opening  and  draining  the 
affected  joints  advocated.  .  Operation- 
should  be  performed  as  soon  as  one  joint 
is  definitely  affected,  in  order  to  save 
other  joints  and  the  endocardium.  Gen- 
eral toxsemia  disappears  when  the  af- 
fected joints  are  irrigated  and  drained. 
The  incision  into  the  joint  must  be  large 
enough  to  admit  the  index-finger  in  order 
to  remove  the  coagulated  lymph.  Irri- 
gation with  1  in  5000  solution  of  bini- 
odide  of  mercury  and  potassium  is  best. 
The  joints  should  be  dried  with  a  long 
roll  of  gauze  in  order  in  drying  to  re- 
move all  flocculi.  The  joint  should  be 
drained  by  a  gauze  drain.  J.  O'Conor 
(Annals  of  Surg.,  Feb.,  '98). 

Report  of  22  cases  of  rheumatic  and 
allied  diseases  of  joints  complicated 
by  deformity.  Personal  experience  has 
shown  that  the  hot-air  treatment  in 
multiple  arthritis  with  deformity  is  dis- 
appointing. There  is  usually  a  tempo- 
rary relief,  but  relapses  occur.  While  it 
is  difficult  to  fix  upon  any  one  form  of 
treatment,  the  forcible  breaking  up  of 
adhesions  when  inflammatory  conditions 
have  subsided  and  the  discriminate  use 


of  plaster  of  Paris  have  yielded  the  best 
results.  Each  year  the  efficiency  of 
absolute  immobilization  as  a  promoter 
of  absorption  of  chronic  inflammatory 
products  has  affirmed  itself.  The  pro- 
tection of  joints  with  a  limited  range  of 
motion  by  apparatus  within  the  bounds 
of  this  motion  is  also  recommended.  V. 
P.  Gibney  (Med.  Record,  Mar.  2,  1901). 

Gout,  Arthritis  of. 

Gout  is  certainly  less  common  in  this 
country  than  abroad.  On  this  account 
it  may  not  be  recognized  at  first  sight. 
It  attacks  all  the  joints,  but  most  fre- 
quently the  metacarpo-phalangeal  joint 
of  the  big  toe.  It  may  present  itself  in 
an  acute  form,  affecting  only  one  joint, 
or  in  a  more  chronic  form.  This  latter  is 
usually  preceded  by  the  former.  So  that 
the  chronic  form  of  the  disease  may  be 
largely  the  remains  of  several  acute  at- 
tacks. The  changes  produced  in  the 
parts  are  marked,  as  is  also  at  times  the 
resultant  disability.  The  cartilages  are 
apt  to  be  first  attacked  and  then  the  sur- 
rounding structures.  Urate  of  soda  is 
deposited  in  the  joint  on  the  articular 
cartilages  and  through  them,  in  the  cap- 
sular ligaments,  and  even  surrounding 
tissues.  To  such  an  extent  is  this  latter 
the  case  that  gouty  nodules  of  urate  of 
soda  deposited  on  the  knuckles  not  in- 
frequently ulcerate  through  the  skin. 

Statistics  of  the  location  of  the  pain 
in  cases  of  gout  and  rheumatism  occur- 
ring in  Roosevelt  Hospital. 

In  all  diarthritic  joints  the  painful 
points  in  gouty  inflammation  were,  with 
certain  specific  exceptions,  on  the  con- 
dyles. In  acute  rheumatic  arthritis,  on 
the  other  hand,  the  pain  was  more  dif- 
fused, but  distinctly  pronounced  along 
the  tendons,  and  at  their  attachments, 
but  not  on  the  condyles.  In  rheumatoid 
arthritis  there  was  no  uniformity  in  the 
localization  or  tenderness  on  pressure. 
In  gout  the  periosteum  was  chiefly 
affected,  and  in  rheumatism  the  sub- 
stance of  the  bone.  W.  H.  Thomson 
(Amer.  Medico-Surg.  Bull.,  Aug.  16,  '96). 
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The  treatment  of  an  acute  attack  is 
to  be  sedative,  but  not  too  depleting. 
This  subject  is  fully  treated  under  Gout, 
volume  iii.  Surgical  measures  are  rarely 
required.  "When  the  chalky  deposits  are 
marked,  and,  if  they  are  loose,  the  skin 
may  be  incised  and  the  deposit  turned 
out.  Care  should  be  taken  not  to  injure 
the  skin  over  these  deposits  or  it  may 
ulcerate  and  leave  an  exceedingly  annoy- 
ing sinus. 

Charcot's  Disease. 

This  name  is  applied  to  the  joint- 
affections  which  at  times  accompany 
locomotor  ataxia.  Charcot  estimated 
that  they  occurred  in  10  per  cent,  of  the 
cases  of  ataxia,  but  in  this  country,  at 
any  rate,  the  proportion  is  much  smaller. 
The  changes  produced  in  the  joint  re- 
semble to  a  considerable  extent  those 
present  in  osteoarthritis.  The  course 
of  the  affection,  however,  is  differ- 
ent. There  are  the  same  cartilaginous 
changes,  with  first  fibrillation  and  then 
disappearance.  There  is  a  marked  in- 
crease of  synovial  fluid,  bulging  out  the 
joint  usually  more  marked  than  in  osteo- 
arthritis, and  there  are  the  same  ridges 
of  bone,  with  occasional  nodules.  The 
disorganization  of  the  joint  is  apt  to  be 
more  rapid  and  more  marked.  Whereas 
a  joint  affected  with  osteoarthritis  tends 
to  ankylose,  that  affected  with  Charcot's 
disease  becomes  loose  and  flail-like.  Pain 
is  a  marked  symptom  in  the  former:  In 
the  latter  it  is  only  present  to  any  extent 
in  the  early  stages,  to  be  replaced  later 
by  anaesthesia.  Even  the  bones  wear 
away  as  if  from  pressure.  It  usually  at- 
tacks single  joints,  but  both  knees  may 
be  affected  or  the  elbow  and  fingers.  At 
times  its  course  is  rapid  disorganization 
occurring  in  a  few  weeks,  and  this  in- 
dependently of  the  fact  of  use  of  the 
joints.    These  cases  are  of  particular  in- 


terest to  the  surgeon,  because  he  is  liable 
to  be  consulted  before  the  ataxic  disease 
has  been  recognized,  and  their  true  char- 
acter is  liable  to  be  overlooked.  When- 
ever an  adult  patient  comes  with  a  joint 
largely  distended  with  fluid,  with  com- 
paratively slight  pain,  and  with  symp- 
toms apparently  too  mild  for  the  evident 
destructive  lesions  present,  then  one 
should  search  for  ataxic  symptoms. 

Possibility  of  the  occurrence  of  marked 
joint-lesions  before  the  symptoms  of  spi- 
nal disease  manifest  themselves  to  any 
great  extent.  Attention  called  to  the 
close  similarity  between  the  joint-lesions 
of  tabes  dorsalis  and  those  of  syringo- 
myelia; but,  while  the  former  disease 
affects  the  lower  extremities  (7G  per 
cent.),  the  latter  confines  itself  to  the 
upper.  Osteomata  of  the  tendons,  mus- 
cles, etc.,  are  found  in  both  diseases,  but 
more  frequently  in  syringomyelia.  If 
only  the  local  conditions  were  considered, 
it  would  be  difficult  to  differentiate  the 
two  affections.  The  joint-lesions  may  be 
divided  into  the  atrophic  form,  which  is 
rare,  and  the  hypertrophic  form,  which 
is  more  common.  Charcot  (Le  Prog. 
Mfid.,  Apr.  29,  '93). 

Locomotor  ataxia  manifests  itself  by 
inco-ordination  of  movements,  want  of 
ability  to  balance  one's  self,  especially 
with  the  eyes  closed,  by  shooting  pains 
in  the  lower  extremities,  also  gastric  dis- 
turbances. The  pupils  do  not  react  to 
light,  but  do  to  accommodation, — the 
Argyll-Robertson  pupil.  The  reflexes  be- 
come lost,  there  may  be  ptosis  or  stra- 
bismus, or  even  a  commencing  optic 
atrophy,  and  as  the  disease  advances 
paraplegia  with  loss  of  control  of  the 
sphincters.     (See  Locomotor  Ataxia.) 

Treatment. — The  disease  is  practically 
incurable.  When  it  seems  very  active 
complete  rest  may  be  enjoined,  but  when 
it  is  slow,  then  supports  may  be  applied 
to  the  joints  so  that  they  can  be  used  as 
long  as  possible.  It  is  in  the  highest  de- 
gree advisable  not  to  subject  these  joints 
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to  operative  procedures.  It  is  a  great 
temptation  to  recommend  the  removal  of 
a  limb  whose  kneeTJoint  is  absolutely 
disorganized;  but  doing  so  may  result  in 
the  death  of  the  patient,  because  the  at- 
tempt at  healing  may  be  slight  or  totally 
lacking. 

Conservative  and  palliative  treatment 
is  to  be  advised  and  the  joint  given  all 
the  support  possible.  Of  course,  the 
treatment  proper  for  ataxia  is  to  be 
given,  as  well  as  local  attention  to  the 
affected  joint. 

Septic  Arthritis. 

The  joints  frequently  are  attacked  by 
an  inflammation  of  a  septic  character 
while  there  co-exists  a  septic  disease  af- 
fecting the  body  generally.  This  infec- 
tion is  caused  by  a  pus-producing  or- 
ganism, the  staphylococcus.  Pyaemia, 
typhoid  and  other  fevers,  and  the  puer- 
peral state  are  the  diseases  most  often  ac- 
companied by  septic  joint-affections. 

Inasmuch  as  the  condition  is  much  the 
same  in  all,  they  present,  to  a  great  ex- 
tent, similar  symptoms.  The  joint  be- 
comes the  seat  of  an  effusion,  usually 
with  pain.  Sometimes  only  one  joint  is 
affected.  When  such  is  the  case  it  is 
apt  to  be  a  large  one,  as  the  knee  or  hip. 
This  is  frequently  the  case  in  puerperal, 
typhoid,  and  other  fevers.  In  pyaemia 
several  joints  are  apt  to  be  attacked. 
The  onset  is  liable  to  be  very  insidious 
and  may  be  passed  unnoticed,  being 
masked  by  the  symptoms  of  the  general 
affection.  The  pain  in  the  joint  may 
produce  a  restlessness  which  may  be  at- 
tributed to  nervous  or  other  disturbance; 
so  that  the  disease  may  be  far  advanced 
when  recognized.  Sometimes  the  local 
disease  progresses  with  great  rapidity, 
pus  being  present  in  the  joint  almost 
from  the  first. 

A  personal  study  of  52  published  and 
personal  cases   of  arthritis  due  to   the 


pneumoeoceus  suggests  nearly  all  of  the 
conclusions  reached  by  Leroux,  some  of 
which  are  here  practically  repeated:  It 
is  a  rare  affection,  found  oftener  in 
men,  sparing  no  age.  It  appears  often- 
est  during  or  shortly  after  croupous 
pneumonia,  sometimes  as  late  as  the 
third  week  after  the  crisis. 

It  may  be  primary  in  the  joint,  and 
severe  and  even  fatal  constitutional 
symptoms  may  result  from  the  toxaemia 
thus  induced;  in  these  cases  of  primary 
pneumococcic  arthritis  pulmonary  local- 
ization may  or  may  not  occur. 

Previous  damage  to  a  joint  as  by 
trauma,  rheumatism,  or  gout  favors  the 
localization.  The  lesions  may  be  lim- 
ited to  the  synovia  or  may  be  more 
extensive,  involving  the  cartilages  and 
bones.  The  periarticular  structures  may 
be  involved.  The  subacute  cases  are 
sometimes  highly  destructive  to  the 
joint,  and  the  same  is  true  of  some  of 
the  more  acute  ones.  The  lesions  are  usu- 
ally monarticular  (61.5  per  cent.),  larger 
joints  being  oftenest  involved.  The 
knee  is  the  joint  most  frequently  af- 
fected. The  joints  of  the  upper  extrem- 
ity are  affected  a  little  oftener  than 
those  of  the  lower,  but  the  difference  is 
insignificant.  The  condition  is  recog- 
nized by  the  ordinary  signs  of  an  acute 
or  chronic  inflammation  of  a  joint.  Ex- 
ploratory aspiration,  with  bacteriolog- 
ical examination  of  the  fluid,  is  the  only 
means  of  recognizing  the  pneumococcic 
nature  of  the  inflammation.  The  gonor- 
rhceal  arthritis  and  periarthritis  have  to 
be  carefully  excluded,  as  well  as  the 
arthralgias  following  pneumonia. 

The  prognosis  is  grave, — mortality,  65 
per  cent., — largely  because  of  the  ac- 
companying bacteremia  and  involve- 
ment of  other  more  vital  parts  of  the 
body  (meninges,  pleura,  pericardium, 
etc.).  Yet  spontaneous  recovery  occa- 
sionally follows,  even  where  there  is 
a  purulent  exudate.  The  cases  of  sup- 
purative pneumococcic  arthritis  should 
be  treated  by  immediate  incision  and 
drainage.  Serous  arthritis  may  often  be 
healed  by  aspiration,  rest,  and  compres- 
sion. J.  B.  Herrick  (Amer.  Jour.  Med. 
Sci.,  July,  1902). 
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The  joint  swells  and  effusion  is  usu- 
ally easily  diagnosed.  On  the  contrary, 
the  first  symptom  may  be  pain.  Pain  is 
a  very  constant  symptom  of  general  sep- 
sis and  pains  in  various  parts  of  the  body 
may  be  complained  of  before  any  definite 
joint  disease  is  visible.  The  color  of  the 
skin  over  the  joint  is  not  apt  to  be 
changed  at  first;  but,  if  disorganization 
of  the  joint  takes  place,  then  it  may  be- 
come red  and  cedematous.  In  the  hip- 
joint,  which  is  exceedingly  liable  to  be- 
come affected  in  typhoid  fever,  disloca- 
tion is  very  apt  to  occur.  If  the  hip 
trouble  occurs  early  in  the  course  of  the 
general  disease,  it  may,  as  in  one  case  in 
my  own  experience,  be  difficult  to  diag- 
nose the  condition  from  acute  hip  dis- 
ease of  a  tubercular  character.  Multi- 
plicity of  lesions  always  argues  for  a 
general  infection;  therefore,  when  more 
than  one  joint  is  affected,  one  is  almost 
sure  that  the  disease  is  only  a  local  mani- 
festation of  a  general  condition  instead 
of  being  a  distinct  and  separate  local  dis- 
ease. Oftentimes  if  the  general  disease 
tends  to  recovery  the  local  joint  trouble 
may  be  more  of  the  nature  of  a  synovitis 
than  an  arthritis,  and  may  pursue  a  mild 
course,  particularly  if  only  a  single  joint 
is  affected.  If,  however,  the  general  dis- 
ease is  grave  the  local  disease  is  of  a 
purulent  character  almost  from  the  start, 
and  suppuration  may  persist  a  long  time, 
until  death  finally  ends  all. 

Treatment. — At  the  onset  of  the  joint 
trouble  measures  should  be  taken  to 
soothe  the  irritation  of  the  joint  and  pro- 
tect it.  It  may  be  surrounded  with  cot- 
ton, or  lint  wet  with  lead  water,  and  sup- 
ported by  leather  or  pasteboard  splints. 
Sand-bags  may  also  be  placed  on  either 
side  and  an  ice-cap  laid  on  the  joint. 
Sometimes  enveloping  the  part  in  hot 
cloths  is  most  comfortable.  A  conserva- 
tive course  should  be  pursued  as  long  as 


the  disease  is  not  progressing  too  fast. 
If  it  assumes  a  chronic  form  the  joint 
may  be  wrapped  in  lint  spread  with  bella- 
donna and  mercury  ointment  or  one  of 
10-  to  20-per-cent.  ichthyol,  and  sup- 
ported by  a  firm  bandage  and  splints. 
If,  however,  the  joint-symptoms  become 
very  active,  it  should  be  aspirated  and 
washed  out  with  sterile  salt  solution  or 
boric  acid  or  weak  bichloride  solution. 

If  suppuration  becomes  marked,  free 
incision  with  drainage  may  be  necessary. 

In  these  cases  free  stimulation  to  sup- 
port the  general  strength  is  of  the  great- 
est importance,  because  they  are  liable 
to  last  quite  a  long  while  and  eventually 
kill  the  patient  by  gradual  exhaustion. 

The  writer  divides  the  acute  purulent 
inflammations  of  the  knee-joint  into 
three  groups:  1.  Metastatic  or  pysemic 
suppurations.  2.  Suppurations  due  to 
osteomyelitis.  3.  Traumatic  suppura- 
tions. Diagnosis  of  pus  in  the  knee- 
joint  should  present  no  difficulties.  If, 
however,  there  should  any  doubt  as  to 
the  presence  of  pus,  the  aspirating 
needle  must  be  resorted  to  at  once. 
The  treatment  will  depend,  to  a  great 
extent,   on  the   origin  of  the  infection. 

1.  Metastatic  or  pywmic  suppuration. 
— Ordinarily  the  onset  of  this  trouble 
is  mild,  its  course  inclined  to  be  chronic. 
The  local  symptoms  are  not  very  salient 
and  are  often  obliterated  by  those  of 
the  general  condition,  so  that  they  may 
be  overlooked  both  by  patient  and  phy- 
sician. Occasionally,  however,  they  will 
be  very  acute  and  obtrusive.  The  mild- 
est infantile  forms  show  even  a  tend- 
ency to  spontaneous  cure,  and  ought 
not  to  be  meddled  with.  If  the  local 
symptoms  are  troublesome  they  will 
demand  surgical  intervention.  First 
evacuation  by  puncture,  and  if  the  col- 
lection be  ropy  and  thick  irrigation 
must  be  resorted  to.  Rapid  reaceumu- 
lation  will  demand  incision  and  drain- 
age. 

2.  Suppuration  due  to  osteomyelitis. — 
Osteomyelitis  is  eminently  a  disease  of 
adolescence,  being  most  frequent  in  the 
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years  just  preceding  puberty.  In  the 
lower  extremity  the  place  of  predilec- 
tion is  the  neighborhood  of  the  knee- 
joint,  or  more  precisely,  the  lower 
epiphysial  line  of  the  femur,  or  the 
upper  one  of  the  tibia.  In  every  case 
of  osteomyelitis  attacking  the  tibia  or 
femur  near  the  knee,  it  is  the  duty  of 
the  physician  to  watch  the  joint  and 
not  overlook  an  effusion  distending  it. 
According  to  present  ideas  every  osteo- 
myelitic  focus  should  be  freely  opened 
as  soon  as  the  diagnosis  is  made.  If 
this  were  always,  done  early  extension 
to  the  articular  cartilages  could  at 
times  be  avoided.  When  the  knee-joint 
is  once  involved  the  route  of  the  infec- 
tion must  be  found  and  excised  and 
arthrotomy  performed.  In  cases  of 
virulent  infection  this  may  not  be  "suf- 
ficient. In  such  cases  Mayo's  method  of 
opening  the  joint  will  give,  usually, 
good  results.  It  consists  of  the  trans- 
verse incision  of  the  infected  knee-joint, 
passing  from  condyle  to  condyle  just 
above  the  patella,  and,  of  course,  divid- 
ing the  quadriceps  tendon.  Oilier,  the 
French  surgeon,  supplemented  Mayo's 
incision  by  advising  the  extirpation  of 
the  crucial  ligaments.  The  leg  if  neces- 
sary may  be  sharply  flexed  at  the  knee, 
which  will  permit  packing  the  joint  cav- 
ity with  gauze. 

3.  Traumatic  suppuration.  —  These 
cases  of  knee-joint  infection  are,  as 
a  rule,  the  most  dangerous.  They  ordi- 
narily call  for  the  radical  operation 
(Mayo's)  and  not  infrequently  ampu- 
tation will  have  to  be  resorted  to.  This 
latter  measure  must  not  be  postponed 
too  long,  when  needed,  as  the  patient 
will  otherwise  perish.  The  experience 
gained  during  the  Spanish  and  Trans- 
vaal wars  would  seem  to  indicate  that 
gunshot  wounds  of  the  knee  are  usually 
sterile,  and  may  be  treated  conserva- 
tively. Up  to  and  including  the  Franco- 
Prussian  war  attempts  to  save  the  leg 
by  conservative  surgery,  when  the  knee- 
joint  was  involved,  gave  a  mortality  at 
times  as  high  as  100  per  cent.  Whether 
the  experience  of  civil  life  at  the  present 
time  gives  similar  results  to  those  ob- 
tained in  the  recent  wars  the  author  is 


unable  to  say.     Gerster  (Medical  News, 
Sept.  19,  1903). 

Syphilitic  Arthritis. 

Syphilis  attacks  the  joints  the  same  as 
it  does  other  tissues.  It  may  occur  in 
infancy,  from  heredity,  in  the  secondary 
stage,  or  in  the  tertiary.  In  infancy,  as 
well  as  to  a  somewhat  less  extent  in 
adults,  the  disease  is  to  be  diagnosed  and 
recognized  not  so  much  by  its  own 
peculiarities  as  by  its  surroundings  and 
associations.  If  there  is  any  point  that 
may  be  more  noticeable  in  it  than  in 
other  affections  of  the  joint,  it  is  its 
less  acute  and  less  painful  course.  In 
infancy  the  joint,  particularly  the  knee, 
may  become  swelled  and  somewhat — but 
not'  exceedingly — painful,  nor  very  red, 
but  be  held  stiff,  and  accompanied  by 
atrophy  of  the  muscles.  There  is  usu- 
ally present  other  manifestations  of  the 
disease,  such  as  skin  eruptions,  eye  af- 
fections, notched  or  pegged  teeth,  etc. 
A  syphilitic  history  may  also  often  be 
traced  in  the  parents.  As  I  have  seen 
it  in  infancy  it. assumes  mostly  the  syno- 
vial type  and  yields  to  specific  treatment. 
The  disease  also  attacks  the  joints  in  the 
secondary  stage.  It  then  shows  itself  as 
an  effusion  into  the  joints,  resembling 
very  much  rheumatism,  but  not  in  a 
highly-acute  form.  One's  attention  to  its 
true  character  will  probably  be  attracted 
by  the  other  secondary  symptoms.  The 
disease  of  the  joint  will  assume  a  mild 
acute  or  a  subacute  form.  In  the  tertiary 
stage  of  syphilis  the  joint  disease  is  mani- 
fested by  a  deposit  of  gummatous  tissue 
in  the  various  parts  of  the  joint.  The 
swelling  may  be  more  irregular  than  in 
rheumatic  disease,  from  the  deposit's  oc- 
curring in  some  portions  of  the  joint 
while  other  portions  are  free.  As  a  rule, 
it  does  not  occasion  suppuration,  al- 
though ankylosis  may  occur.  This  may 
be  fibrous  or  even  bony. 


JOINTS.     TUBERCULAR  ARTHRITIS. 


83 


The  main  symptoms  of  syphilitic  ar- 
thritis are  exacerbating  nocturnal  pains, 
with  fever  of  a  remittent  type.  The  most 
certain  signs  are  the  demonstration  of 
gummata  in  the  capsule  of  the  joint,  to- 
gether with  a  thickening  of  the  capsule, 
effusion  into  the  joint,  and  a  "cracking" 
sound  when  the  joint  is  moved.  Cipriani 
(Deut.  med.-Zeit.,  Sept.  24,  1900). 

Gonorrhoea!  arthritis  is  a  joint  infec- 
tion due  to  a  specific  micro-organism  or 
the  toxic  products  of  the  same,  trans- 
mitted through  the  blood  to  an  articu- 
lation susceptible  to  infection  either 
from  previous  traumatism  or  an  inher- 
ent lack  of  resistance.  The  term  gonor- 
rhcsal  rheumatism  is  a  misnomer,  both 
as  regards  diagnosis  and  treatment,  and 
should  be  totally  abandoned.  Anti- 
rheumatic remedies,  although  they  may 
relieve  pain,  will  not  kill  the  infecting 
organism,  and  are  useless.  A  joint  in- 
fection may  take  place  either  coinci- 
dently  with  or  several  weeks  after  the 
apparent  cure  of  the  specific  urethritis. 
If  the  joint  is  tapped  early,  the  diplo- 
coccus  will  be  found  to  be  present; 
later,  it  may  have  died.  The  diagnosis 
depends  largely  upon  microscopical  ex- 
amination and  the  laboratory  culture. 
The  only  rational  treatment  is  the 
prompt  removal  of  the  infecting  micro- 
organism by  arthrotomy  and  free  irri- 
gation with  antibacillary  fluids.  De 
Forest  Willard  (Therap.  Monthly,  July, 
1902). 

Treatment. — If  the  true  nature  of  the 
disease  is  recognized,  antisyphilitic  meas- 
ures are  to  be  employed.  In  infancy 
mercurial  inunctions  are  best.  In  adults 
inunctions  are  desirable  if  it  can  be  made 
convenient  to  use  them, — if  not,  then 
internal  medication.  The  biniodide  of 
mercury  beginning  with  about  1/24  grain 
and  rapidly  increasing  to  a  quarter  or 
more  three  times  daily  is  my  preference. 
The  green  iodide  of  mercury  1/i  grain 
three  times  daily  or  a  mixture  of  bichlo- 
ride of  mercury  and  iodide  of  potassium 
or  sodium  in  compound  syrup  of  sarsa- 
parilla  are  also  favorite  forms  of  medica- 


tion. In  doubtful  cases  iodide  of  potas- 
sium or  sodium  should  be  given,  as  it 
is  likely  to  be  of  benefit  whether  the  case 
is  one  of  syphilitic  or  rheumatic  origin. 
Locally  the  methods  used  for  other  forms 
of  arthritis  are  to  be  used,  but  the  joint 
may  be  covered  with  lint  spread  with 
belladonna  and  mercury  ointment. 

Tubercular  Arthritis.  (See  also  Hip- 
joint  Disease,  volume  iii.) 

Tubercular  arthritis  is  the  name  given 
to  what  was  formerly  known  as  scrofu- 
lous or  strumous  disease  of  the  joints. 
When  the  knee-joint  was  affected,  it  was 
called  tumor  albus;  it  has  also  been 
called  gelatinous  arthritis.  It  is  now 
positively  known  that  the  characteristics 
of  this  disease  are  due  to  the  tubercle 
bacillus,  and  that  in  its  pathology  it  is 
a  true  tuberculosis  affecting  the  bones 
and  joints.  The  tubercular  process  is  a 
local  one;  it  may  and  often  does  occur 
in  company  with  other  tuberculous 
manifestations  elsewhere,  but  it  is  late 
in  the  course  of  the  disease.  The  tuber- 
cle bacillus  becomes  disseminated  and 
starts  up  tubercular  processes  elsewhere. 

In  the  commencement,  the  joint,  or 
the  adjacent  bone,  alone  is  affected.  The 
part  becomes  infiltrated  with  small  cells, 
giant  cells  form;  caseation,  pus,  and 
necrosis  forms;  and  the  bones  become 
destroyed  and  the  joint  disorganized. 
The  origin  of  the  disease  process  is  of 
the  greatest  importance.  Cases  occur 
which  look  clinically  as  if  the  joint  alone 
was  involved;  as  if  it  was  the  seat  of  a 
tubercular  synovitis  and  that  alone.  In 
other  cases  it  is  evident  that  disease  of 
the  bone  is  present,  as  well  as  of  the 
synovial  membrane.  Almost  all  surgical 
authors  describe  these  two  forms  of  joint- 
tuberculosis.  Most  of  them  regard  the 
osseous  form  as  being  the  more  frequent, 
but  also  that  the  synovial  form  is  very 
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The   early   recognition    of   tubercular 
lesions  of  the  joints  is  of  great  impor- 
tance.   It  is  a  great  mistake  to  suppose 
that  joint  pains  in  children  are  due  to 
rheumatism.     Another   prevalent   error 
is  that  only  the  children  of  tubercular 
parents  are  liable  to   develop  tubercu- 
lous lesions  of  the  joints.    In  making  a 
diagnosis  in  the  early  stages,  the  most 
significant  symptom,  and  the  one  which 
should   make    the    physician    suspicious 
and  cause   him  to   put   the   part  abso- 
lutely   at    rest,    is    muscular    rigidity. 
Pain,  tenderness,  and  inflammation  may 
be  entirely  absent  in  these  cases  in  the 
beginning,  and  therefore  are  not  at  all 
necessary   to    a    proper    diagnosis.      De 
Forest     Willard      (Jour.     Amer.     Med. 
Assoc,  Apr.  13,  1901). 
Recently  Edward  H.  Nichols,  of  Bos- 
ton, read  before  the  American   Ortho- 
paedic Association  an  elaborate  paper  on 
joint-tuberculoses,  and  he  states  as  his 
opinion  that  primary  synovial  tuberculo- 
sis is  exceedingly  uncommon,  and  that 
of  120  tubercular  joints  he  has  not  seen 
one  in  which   on  sawing   open  all  the 
bones  in  thin  layers  one  or  more  old 
bone  foci  were  not  found.    I  am  inclined 
to  believe  that  he  is  right  in  his  opinion 
and  that  those  joints  which  have  been 
examined  and  pronounced  to  be  synovial 
tuberculosis  would  have  showed  in  most 
cases  to  have  bony  involvement  if  the 
bone  had  been  examined  in  a  number  of 
thin  sections.    Whatever  the  true  pathol- 
ogy of  tubercular  joint  diseases  is,  they 
certainly  manifest  themselves  clinically 
in  the  two  forms. 

Symptoms. — Joint-tuberculosis,  while 
essentially  a  chronic  affection,  still  some- 
times runs  an  acute  course.  When  it 
does  so,  it  may  exhibit  all  the  signs  of 
inflammation, — viz.:  heat,  redness,  swell- 
ing, pain,  and  disturbance  of  function. 
Commonly,  however,  the  disease  begins 
insidiously.  Disturbance  of  function  is 
apt  to  be  the  first  symptom,  particularly 
if  the  hip  or  knee  is  affected.    The  skin 


ordinarily  remains  white,  the  joint  be- 
comes swelled,  due  to  the  swelling  of  the 
synovial  membrane  and  increase  of  fluid. 
Pain  begins  gradually,  and,  while  some- 
times almost  entirely  absent,  at  others  is 
felt  only  on  use  of  the  joint.  Redness 
occurs  when  pus  has  formed  and  is  work- 
ing its  way  toward  the  surface.  This 
occurs  usually  at  certain  definite  spots 
which  break  down  and  form  sinuses 
which  lead  down  to  carious  bone  and  in 
cases  of  long  standing  directly  into  the 
joint.  The  pain  is  felt  in  the  joint  itself, 
in  the  epiphyseal  ends  of  the  bones,  and 
in  certain  cases  in  distant  parts  as  the 
pain  along  the  inner  side  of  the  knee  in 
hip  disease.  As  the  disease  progresses 
the  joint  becomes  disorganized,  pieces  of 
bone  exfoliate,  sequestra  are  formed,  the 
general  health  deteriorates,  and  in  a  cer- 
tain number  general  tuberculosis  ensues 
and  causes  death. 

Almost  any  joint  can  become  affected, 
but  the  most  commonly  attacked  are  the 
spine,  hip,  knee,  ankle,,  elbow,  and  wrist. 
The  small  bones  and  joints  of  the  foot 
and  hand  are  also  not  seldom  involved. 
In   tubercular  joint   disease   an   early 
diagnosis  is  essential  if  the  case  is  to  be 
cured  with  a  return  of  function.     Pain 
and  stiffness  are  two   important  symp- 
toms.   Pain  is  rarely  located  in  a  certain 
spot,  but  in   indicating  it   the   hand   is 
usually  passed  over  a  certain  region.    It 
is  worse  on  motion,  and  is  apt  to  come 
in  paroxysms  at  night,  when  the  muscles 
holding    the    joints    quiet    are    relaxed. 
Stripping  the  patient  is   of  the  utmost 
importance.     The  history  is  important. 
That  of  453  cases  studied  was  negative 
in  309,  in  76  heredity  was  not  mentioned, 
but  in   6S   a  positive   tubercular  family 
history  was  obtained.    L.  W.  Ely  (Med. 
Record,  Dec.  16,  '99). 

Experiments  to  ascertain  the  value  of 
the  tuberculin  test  in  tuberculosis  of 
the  bones  and  joints.  Seventy-eight  per 
cent,  of  those  who  recovered,  100  per 
cent,  of  the  "quiescent,"  and  80  per  cent, 
of   the   active   responded   in   a   positive 
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manner.  Those  eases  in  which  for  peri- 
ods varying  from  one  to  seven  years 
there  had  been  no  clinical  evidence  of 
active  tuberculosis  reacted  with  the 
same  relative  frequency  as  those  in 
which  there  was  every  reason  to  believe 
the  tuberculous  process  was  active. 

This  high  percentage  of  positive  re- 
actions in  apparently  healthy  individ- 
uals probably  attributable  to  remnants 
of  the  disease,  such  as  small  islets  of 
tissue,  microscopical  in  size  perhaps, 
wholly  encapsulated,  in  which  were  im- 
bedded the  bacilli  of  tuberculosis  in  a 
dormant  state,  especially  about  a  joint 
which  had  for  years  been  the  seat  of 
the  disease.  Frazier  and  Biggs  (Univ.  of 
Penna.  Med.  Bull.,  Mar.,  1901). 

Treatment. — Tubercular  disease  of  the 
bones  and  joints  is  not  so  serious  a  dis- 
ease as  is  that  of  the  lungs.  The  patients 
usually  recover;  but  are  left  in  a  more  or 
less  crippled  condition  according  to  the 
severity  of  the  affection.  As  so  many  pa- 
tients preserve  a  fair  state  of  general 
health,  while  possessing  a  diseased  joint, 
the  local  treatment  becomes  more  impor- 
tant than  the  constitutional.  In  other 
words,  the  best  way  to  improve  the  gen- 
eral health  is  to  better  the  joint  affection. 
Attempts  to  "build  up  the  system"  while 
neglecting  the  local  trouble  will  only  end 
in  disaster.  The  main  element  of  local 
treatment  is  rest.  Tubercular  attacks 
often  follow  injuries.  Not  only  is  this 
so,  but  the  disease  is  kept  active  by  re- 
peated, slight  irritations  due  to  move- 
ments and  use  of  the  part.  Therefore 
protection  is  required.  The  more  acute 
and  marked  the  trouble  the  more  abso- 
lute must  the  rest  be.  It  is  practically 
impossible  to  secure  this  when  the  spine 
or  knee  or  hip  are  affected  unless  the 
patient  is  placed  in  bed.  Parents,  and 
even  physicians  sometimes,  think  that 
prolonged  rest  in  bed  will  be  injurious 
to  the  general  health,  but  experience  has 
abundantly  proved  that  this  is  not  so, 
and  whenever  it  is  possible  to  do  so  the 


patient  should  be  put  abed  and  kept  on 
his  back  until  all  symptoms  of  activity 
of  the  disease  have  subsided.  This 
should  be  done  for  months  or  even  a 
year  or  two  if  necessary.  In  order  to 
keep  small  children  in  bed  and  to  prevent 
their  sitting  up,  it  is  desirable  to  fasten 
them  down  by  means  of  a  towel  passed 
across  the  chest  and  pinned  fast  with 
safety  pins  to  the  mattress.  Bradford 
devised  a  frame  of  iron  gas-pipe  to  sur- 
round the  child  and  covered  with  canvas 
or  unbleached  muslin.  The  child  may 
be  fastened  to  this  by  means  of  a  sort 
of  apron  passing  across  the  chest  with 
straps  passing  over  the  shoulders.  This 
is  useful  in  affections  of  the  hip  as  well 
as  of  the  spine.  Extension  is  of  service 
in  diseases  of  the  hip  and  knee;  its  ob- 
ject is  to  keep  the  joint-surfaces  from 
being  pressed  together  by  muscular  con- 
traction. Its  good  effect  is  at  once  seen 
by  the  diminution  of  pain.  It  allays 
muscular  spasm.  Even  when  the  patient 
is  allowed  to  go  about,  the  same  object 
is  aimed  at  by  the  use  of  a  suitable 
apparatus. 

Mechanical  supports  or  splints  of  some 
kind  are  of  the  greatest  service.  Plaster 
of  Paris  and  silicate  of  soda  are  of  great 
utility.  Also  splints  made  of  pasteboard 
or  wood  or  leather.  When  quick  setting 
is  required  or  frequent  changing  then 
plaster  of  Paris  is  best.  When  the  pa- 
tient can  remain  in  bed  for  twenty-four 
hours  and  where  quick  setting  is  not  re- 
quired and  the  apparatus  is  to  be  worn 
for  a  considerable  time  then  silicate  of 
soda  is  preferable.  For  the  upper  ex- 
tremity splints  of  wood,  or  pasteboard  or 
leather  are  applicable;  but  these  various 
dressings  can  be  used  in  any  part  of  the 
body  and  the  choice  will  depend  on  the 
peculiarities  of  the  individual  case  and 
the  mechanical  abilities  of  the  surgeon. 
These  dressings  should  all  be  so  made  as 


JOINTS.     TUBERCULAR  ARTHRITIS.     TREATMENT. 


to  be  removed  every  day  or  two,  so  that 
the  parts  can  be  inspected  and  bathed 
and  excoriations  prevented.  In  spinal 
disease  when  the  patient  is  not  fastened 
down  in  bed,  then  it  is  desirable  that  the 
apparatus  be  worn  during  the  night  as 
well  as  by  day;  it  insures  better  rest  to 
the  diseased  part.  Local  applications  do 
not  play  a  very  important  part  in  treat- 
ment. In  acute  cases  evaporating  lotions 
like  lead-water  may  be  applied  or  an  ice- 
cap laid  on  the  inflamed  joint.  When 
the  disease  becomes  more  chronic,  then 
ointments  like  belladonna  and  mercury 
and  10-per-cent.  ichthyol  may  be  used 
and  the  joint  firmly  bandaged  with  either 
a  flannel  or  rubber  bandage  or  it  may  be 
strapped  with  adhesive  plaster.  Some- 
times small  blisters  around  the  affected 
spot  tend  to  relieve  pain. 

Large  effusions  into  a  joint  may  be 
tapped  under  the  strictest  antiseptic  pre- 
cautions.    If  pus  forms,  the  joint  may 
be  washed  out  with  a  1  to  5000  solution 
of  bichloride  of  mercury.    The  injection 
of  iodoform  and  glycerin  emulsion  10- 
per-cent.  into  and  around  the  joint  is 
spoken  of  favorably  by  Senn  and  others. 
Excellent  results  obtained  from  a  mixt- 
ure of  formalin  and  glycerin,  1  to  5  per 
cent.,  in  the  treatment  of  surgical  tuber- 
culosis.    As  an  injection  into  abscesses 
connected  with  diseased  joints,  this  mixt- 
ure is  superior  to  an  emulson   of  iodo- 
form.    Hahn  (Centralb.  f.  Chir.,  No.  24, 
'99). 
Inasmuch  as  the  diseased  process  is  so 
often  situated  in  the  bone,  Macnamara 
has  advocated  trephining.     I  have  often 
drilled  the  affected  bone  with  numerous 
holes    about    three-sixteenths    inch    in 
diameter,  and  it  has  been  of  great  serv- 
ice.   Barely  pus  may  be  found,  but  usu- 
ally not.     The  drilling,  however,  tends 
to  stop  the  progress  of  the  disease,  and  is 
worthy  of  more  extended  use  than  is  now 
practiced. 


The  question  of  operative  treatment 
in  tuberculous  cases  is  the  cause  of  much 
difference  of  opinion.  One  fact  is  well 
settled,  and  that  is  that  conservatism  is 
more  desirable  in  orthopaedic  cases  than 
in  those  of  general  surgery.  Abscesses 
may  be  opened  if  they  pursue  an  acute 
course  with  considerable  pain  and  dis- 
turbance of  the  patient.  If  they  are  cold, 
chronic,  and  not  too  large,  they  are  best 
let  alone,  as  many  of  them  will  entirely 
disappear.  Infection  is  very  liable  to  at- 
tack a  discharging  collection  of  pus,  and 
the  general  health  may  become  affected. 
Abscesses  may  be  emptied  with  a  trocar, 
washed  out  with  salt  solution  or  weak 
antiseptic,  and  then  injected  with  10- 
per-cent.  iodoform  emulsion,  an  ounce  or 
more  being  used.  This  will  probably 
have  to  be  repeated,  perhaps  two  or  three 
times.  Sometimes  the  abscess  keeps  on 
discharging  without  any  tendency  to  heal 
until  death  from  exhaustion  or  general 
tuberculosis  supervenes.  Resection  of 
joints  is  to  be  resorted  to  when  the  sup- 
puration is  so  profuse  as  to  endanger  life 
and  the  patient  is  of  a  suitable  age.  Re- 
sections in  young  children  interfere  so 
much  with  growth  as  not  to  be  advisable. 
In  these,  partial  resections  or  erosions 
are  to  be  preferred,  the  joint  being 
opened  and  the  affected  tissue  cut  and 
gouged  away.  Operative  measures  are 
more  advisable  as  the  patient  increases 
in  age.  Amputation  is  only  to  be  re- 
sorted to  as  a  life-saving  measure,  usu- 
ally for  profuse  suppuration  with  entire 
disorganization  of  the  joint.  As  a  rule, 
patients  are  to  be  kept  in  bed  until  all 
evidence  of  acute  trouble  has  gone  and 
remained  away  for  two  or  three  months. 
Then  the  patient  may  be  allowed  to  go 
about  with  some  appliance  to  keep  the 
joint  from  moving,  or  with  a  high  shoe 
and  crutches.  These  protecting  appli- 
ances are  to  be  worn  for  months  after  all 
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evidence  of  active  disease  has  passed 
away.  For  walking  cases  very  nice  ap- 
pliances may  be  made  of  silicate  of  soda, 
which  can  be  used  for  many  months. 
When  the  patient  can  afford  the  expense, 
an  apparatus  made  by  the  instrument- 
maker  is  much  preferable  for  all  of  the 
tuberculous  cases.  Its  style  will  vary 
with  the  character  of  the  case. 

General  treatment  is  to  be  used  along 
with  the  local.  The  remedies  are  well 
known:  codliver-oil  with  creasote,  syrup 
of  the  iodide  of  iron,  tincture  of  nux 
vomica,  and  compound  syrup  of  the  hy- 
pophosphites  are  those  most  commonly 
used.  The  late  Dr.  Goodman  used  a  pre- 
scription composed  of: — 

I£  Bichloride  of  mercury,  1/2i  or  1/48 
grain. 
Fowler's  solution  of  arsenic,  1  to 

3  drops. 
Tincture  of  iron,  3  to  8  drops. 
Syrup  of  orange-flowers,  1  drachm. 
— M. 
It  is  a  very  efficient  combination,  and 
acts  well  in  many  cases.     Careful,  per- 
sistent,    protective,     and     conservative 
treatment  is  the  key-note  of  success  in 
the    management    of    tuberculous   joint 
diseases. 

Mechanical  treatment,  especially  fixa- 
tion, should  be  used  in  the  acute  con- 
ditions in  childhood.  Exploratory  in- 
terference, where  discretion  is  used,  with 
a  view  to  removal  of  isolated  foci,  is 
advisable  in  many  cases  in  children,  and 
is  to  be  urged  in  the  majority  of  the 
recrudescences,  if  seen  early.  Recogni- 
tion of  the  fact  that  patients  with  hip 
disease,  Pott's  disease,  and  tumor  albus 
have  tuberculosis  just  as  much  as  if 
they  had  phthisis,  and  should  be  treated 
accordingly,  must  be  insisted  upon.  C. 
F.  Painter  (Boston  Med.  and  Surg. 
Jour.,  Jan.  S,  1903). 

The  best  treatment  for  tubercular 
arthritis  of  children  consists  in  a  com- 
bination of  the  methods  of  immobiliza- 
tion and  extension,  together  with  injec- 


tions of  glycerin-iodoform  emulsion  into 
the  joint  and  into  any  abscesses  which 
form.  The  writer  uses  10  cubic  centi- 
metres of  a  10  per  cent,  emulsion,  in- 
jecting it  about  once  every  three  weeks. 
Ambulatory  treatment  is  instituted 
after  the  acute  stage  of  the  disease  has 
passed — that  is,  after  all  pain  has  dis- 
appeared— but  the  correction  of  any 
existing  deformity  is  secured  before  re- 
sorting to  it.  To  reduce  deformities  the 
best  results  are  obtained  by  perform- 
ing reduction  gradually,  at  several  op- 
erations if  necessary.  Immediate  forc- 
ible reduction  is  condemned  because  it 
may  give  rise  to  general  tubercular  in- 
fection. If  ambulatory  treatment  is  fol- 
lowed by  a  rise  of  temperature  the 
child  is  again  confined  to  bed.  As  a 
rule  cold  abscesses  should  not  be  in- 
cised because  of  the  danger  of  fistula 
formation  and  subsequent  septic  infec- 
tion. When,  however,  in  spite  of  the 
iodoform  injections,  the  abscess  con- 
tinues to  cause  violent  pain  and  fever, 
or  when  it  threatens  to  perforate  the 
skin,  then  operation  is  advised;  also 
when  there  is  reason  to  believe  that  the 
primary  focus  of  infection  has  been 
cured.  If  a  cure  is  not  obtained  by  the 
above  outlined  conservative  treatment, 
if  abscesses  continue  to  form,  if  fistulee 
discharging  sanious  pus  exist,  or  if 
from  the  beginning  there  has  been  a 
tendency  to  the  formation  of  large 
sequestra  and  areas  of  caseous  degen- 
eration, the  diseased  portions  of  the 
joint  are  removed.  Whenever  possible 
the  epiphyseal  interspaces  are  preserved. 
The  writer  advises  against  typical  re- 
section, and  practices  amputation  only 
when  the  entire  joint  has  been  de- 
stroyed, when  general  tubercular  infec- 
tion is  marked,  or  when  amyloid  degen- 
eration of  the  internal  organs  is  pres- 
ent. The  local  conservative  treatment  is 
supplemented  by  hygienic  measures,  and 
the  administration  of  codliver-oil,  ar- 
senic, or  iodide  of  potassium.  Hoffa 
(Revue  de  Therap.  Medico-Chir.,  May 
15,  1903). 

loose  Bodies  in  Joints. 
Symptoms. — The  symptoms  of  the  af- 
fection are  marked,  and  are  due  to  inter- 
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ference  with  the  function  of  the  joint. 
The  knee  is  the  joint  most  often  affected. 
The  patient,  while  walking,  is  apt  to  ex- 
perience a  severe  pain  in  the  joint  and 
may  either  fall  or  else  hold  the  joint 
stiff.  It  may  become  locked.  In  some 
cases  the  patient  can  so  manipulate  the 
part  as  to  free  the  loose  body  and  then 
walking  again  is  possible.  These  sudden 
attacks  of  disability  are  followed  by  a 
swelling  of  the  joint  and  all  the  symp- 
toms of  an  acute  synovitis.  These  re- 
peated attacks  supervening  on  the  orig- 
inal injury  are  apt  to  cause  the  joint  to 
be  constantly  in  a  state  of  low  chronic 
inflammation  which  is  more  or  less  dis- 


Besides  the  pain  and  stiffness  which 
may  be  produced,  the  patient  has  a  con- 
tinual sense  of  distrust,  which  causes  him 
to  avoid  using  the  joint  freely,  and  thus 
interferes  with  walking.  In  many  cases 
there  is  nothing  apparently  wrong  with 
the  joint  until  the  moment  of  pinching 
or  jamming  of  the  loose  body  as  the  joint 
is  in  motion.  These  patients  are  usu- 
ally skillful  in  finding  and  localizing  the 
loose  body,  but  not  always.  Often  it  dis- 
appears on  the  slightest  movement,  not 
to  be  discovered  until  it  again  intrudes 
itself  upon  the  patient's  notice  at  some 
inopportune  moment. 

Loose  bodies  in  joints  are  usually  the 
result  of  injury  or  disease.  Many  are 
due  to  mere  masses  of  fibrin  and  show 
little  or  no  structure.  Whether  simple 
effused  blood  can  become  so  firm  and 
compacted  as  to  form  loose  bodies  is 
questionable;  ordinarily  such  effused 
blood  is  absorbed.  It  is  quite  probable, 
however,  that  some  of  the  milder  forms 
of  foreign  bodies  are  of  this  character. 
The  synovial  membrane  is,  however,  a 
prolific  source.  Usually  as  the  result  of 
injury  the  synovial  fringes  may  become 
inflamed,    condensed,    and    finally    sep- 


arated, leaving  the  detached  body  float- 
ing free  in  the  joint.  This  is  shown  to 
be  the  case  by  some  foreign  bodies'  being 
covered  with  synovial  membrane.  They 
are  not  only  fibrinous  in  character,  but 
also  cartilaginous.  Cartilage-cells  are 
normally  found  in  the  synovial  fringes, 
and  it  is  easy  to  see  how  an  injury  could 
start  up  sufficient  action  to  form  an  ap- 
preciable lump.  Sometimes  the  bodies 
are  found  with  a  pedicle,  by  which  they 
are  still  attached  to  the  synovial  fringes. 
Some  of  the  cartilages  may  be  so  severely 
injured  as  to  be  partially  or  wholly  de- 
tached or  torn  off.  The  fragment  then 
floats  free  in  the  joint  or  if  only  partially 
detached  becomes  parted  later  on. 

There  are  three  theories  to  account  for 
the  origin  of  these  bodies:  1.  The  nu- 
cleus is  supposed  to  be  a  clot  of  fibrin, 
a  bit  of  torn  fringe,  or  a  fragment  of 
semilunar  cartilage.  2.  Such  bodies  are 
originally-  osteophytic  growths  on  the 
lips  of  the  articular  surfaces,  and  be- 
come "mice"  by  being  broken  off.  3. 
They  are  actual  bits  of  articular  carti- 
lage set  free  by  traumatism.  The  au- 
thor considers  that  this  latter  theory 
is  the  correct  one  in  the  vast  majority 
of  cases.  E.  A.  Godman  (Boston  Med. 
and  Surg.  Jour.,  Oct.  15,  1903). 

The  semilunar  cartilages  are  particu- 
larly liable  to  be  the  seat  of  injuries. 
Sometimes  a  piece  of  bone  is  detached 
along  with  the  cartilage,  as  occurred  in  a 
patient  of  mine.  These  bodies  not  in- 
frequently contain  calcareous  or  true 
bony  matter.  In  osteoarthritis  or  ar- 
thritis deformans  loose  bodies  are  fre- 
quent and  may  exist  in  great  numbers. 
This  is  only  what  would  be  expected  of 
a  disease  in  which  the  various  cartilag- 
inous and  fibrous  structures  are  so  ex- 
tensively affected. 

There  is  usually  a  clear  history  of  in- 
juries in  these  cases,  to  which  the  origin 
of  the  trouble  can  be  traced. 
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The  bodies  vary  in  size;  they  are 
usually  convex  toward  the  joint,  and 
concave  toward  the  bone.  They  consist 
chiefly  of  cartilage,  but  may  contain  a 
fragment  of  the  subchondral  bone.  It 
is  probable  that  these  bodies  may  dis- 
appear spontaneously,  as  has  been  ob- 
served experimentally  in  animals;  but 
the  disease  is  quite  distinct  from  arthri- 
tis deformans.  There  are  never  any 
changes  in  the  bones  or  cartilages  char- 
acteristic of  the  latter  disease.  There  is, 
at  the  most,  a  localized  thickening  of  the 
capsule,  or  the  formation  of  fringes.  An 
important  fact  is  that  the  patients  re- 
cover a  healthy  joint  after  removal  of 
the  loose  body.  Konig  (Edinburgh  Med. 
Jour.,  Sept.,  1900) . 


or  three  deep  interrupted  sutures  to 
close  the  wound  is  all  that  is  necessary. 
If  pressure  is  relaxed  before  the  pin  is 
thrust  into  the  loose  body,  it  may  slip 
away  into  the  joint  and  be  lost.  They 
cannot  be  made  to  appear  at  will.  The 
favorite  places  for  them  are  on  each  side 
of  the  patella,  especially  the  outer  side 
and  down  below  and  to  its  inner  side. 
In  cases  which  will  not  submit  to  opera- 
tion, some  device  may  be  utilized  to 
alleviate  the  affliction.  A  simple  elastic 
knee-cap  may  afford  some  relief.  Some- 
times the  body  only  causes  trouble  when 
either  excessive  flexion  or  longitudinal 


Loose  bodies  in  the  knee-joint.     (Schiiller.) 


Treatment. — In  loose  bodies  traceable 
to  injury  removal  is,  if  possible,  indicated 
at  once.  The  procedure  which  I  have 
found  most  satisfactory  is  as  follows: 
The  surgeon  feels  for  the  loose  body,  and 
when  found  crowds  it  into  some  corner 
and  holds  it  firmly  there  with  his  thumb. 
Still  keeping  up  the  pressure  the  patient 
is  etherized  and  an  incision  made  with 
the  other  hand  down  to  the  capsule  of 
the  joint  directly  over  the  loose  body. 
A  pin  is  then  thrust  into  it  and  an  in- 
cision made  directly  through  the  capsule 
and  the  body  turned  out.  Special  sutur- 
ing of  the  capsule  is  not  necessary;   two 


rotation  of  the  bones  of  joint  takes  place; 
when  this  is  so  dressings  or  apparatus 
that  limit  flexion  and  to  a  great  extent 
prevent  rotation  may  be  applied.  When 
the  loose  bodies  are  the  result  of  osteo- 
arthritis they  are  apt  to  be  so  numerous 
as  to  preclude  the  giving  of  relief  by  an 
operation  for  removal. 

Analysis  of  105  cases  of  floating  car- 
tilages in  which  antiseptic  operations 
have  been  performed,  with  but  1  death. 
Woodward  (Boston  Med.  and  Surg.  Jour., 
Apr.  25,  '89). 

Absence  of  danger  in  free  incisions  into 
joints  made  under  aseptic  precautions 
emphasized,    in    order    to    remove    loose 
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bodies  which  are  firmly  wedged  between 
the  articular  surfaces,  without  injury  to 
the  joint.  A  limited  or  external  longi- 
tudinal incision  is  made,  the  leg  is  bent 
inward  or  outward,  so  as  to  separate  the 
joint-surfaces  sufficiently  to  remove  the 
bod j'  (see  figure).  If  not  carried  too  far, 
this  bending  does  not  injure  the  liga- 
ments. Seh  filler  (Deut.  med.  Woch., 
Aug.  7,  '90). 

Ten  hundred  and  forty-seven  loose 
bodies  removed  from  a  single  knee-joint 
of  a  man  of  22  years.  James  Berry  (Brit. 
Med.  Jour.,  May  19,  '94). 

In  foreign  bodies  in  the  joints,  treat- 
ment may  consist  of  wearing  an  appara- 
tus (such  as  Marsh's,  for  prevention  of 
semilunar- cartilage  dislocation)  to  pre- 
vent full  movement  of  the  joint,  and  thus 
avoid  the  painful  locking  and  injury  to 
the  synovial  membrane,  or,  what  is  in- 
comparably superior  when  perfect  asep- 
sis can  be  obtained,  operation  may  be 
performed.  In  locating  the  body  the . 
local  anaesthesia  of  Schleich  is  of  the 
greatest  value,  as  the  active  co-operation 
of  the  patient  is  frequently  essential. 
Attempts  to  fix  the  body  by  a  pin  before 
anaesthesia  often  prove  unsuccessful,  but 
if  the  body  can  be  coaxed  to  one  side  of 
the  joint  and,  while  it  is  held  in  in  its 
superficial  position,  the  articulation  is 
flexed  and  held  in  that  position  by  a 
bandage  at  a  lower  and  upper  point  upon 
the  limb,  the  body  will  not  only  often 
remain  rigidly  in  position,  but  will  shoot 
out  as  a  pea  from  a  pod  when  the  over- 
lying capsule  is  incised.  T.  S.  K.  Morton 
(Phila.  Polyclinic,  Jan.  25,  '96). 

The  formation  of  floating  bodies  may 
be  prevented  by  immobilization  of  the 
joint.  When  floating  bodies  have  been 
formed,  their  removal  by  operation  is 
strictly  to  be  insisted  upon,  the  more  so 
and  the  sooner  because  the  disturbance 
which  they  cause  increases  with  time. 
Max  Schiiller  (Aerztlichen  Sachver.  Zeit.; 
N.  Y.  Med.  Jour.,  Apr.  4,  '96). 

Analysis  of  cases  of  floating  cartilage 
of  the  knee  treated  by  operation  between 
18S5  and  1895.  The  total  number  of 
cases  considered  to  have  been  reported  in 
sufficient  detail  to  warrant  attention  was 
72.  Of  these  23  were  pedunculated  and 
49  non-pedunculated.     Besides  bodies  de- 


tached by  slight  injury,  portions  might 
be  chipped  off  from  the  ends  of  the  bones 
as  a  result  of  severe  injuries. 

The  majority  of  the  cases  were  ex- 
amples of  bodies  detached  by  a  process 
the  nature  of  which  is  as  yet  unknown. 
In  1860  the  cases  occurring  up  to  that 
time  had  been  collected.  Of  the  one  hun- 
dred and  thirty-five  that  had  been  oper- 
ated upon  by  direct  incision,  there  were 
74.8  per  cent,  of  successes,  21.4  per  cent, 
of  deaths,  and  3.8  per  cent,  of  failures. 
Muller,  in  1886,  had  collected  one  hun- 
dred cases  with  ninety-six  recoveries  and 
four  deaths.  Between  1885  and  1895  no 
fatal  results  recorded.  Sixty-seven  cases 
tabulated  with  reference  to  the  function 
of  the  joint  after  operation.  It  had  been 
found  that  in  22  per  cent,  there  had  been 
some  disability,  in  13  per  cent,  more  or 
less  limitation  of  motion,  and  in  4  per 
cent,  ankylosis. 

Sixty-two  out  of  the  72  cases  analyzed 
in  this  paper  made  a  complete  recovery; 
in  16  per  cent,  more  or  less  disability  was 
acknowledged.  Of  the  10  unfavorable 
results  6  occurred  after  the  removal  of 
pedunculated  bodies,  and  4  after  opera- 
tions for  the  removal  of  non-pedunculated 
bodies.  Of  the  6  unfavorable  results  3 
were  unavoidable  from  the  operative  pro- 
cedures required,  and  3  were  due  to  dis- 
ease existing  prior  to  operation  and  per- 
sisting after  it.  P.  R.  Bolton  (Med.  Rec, 
Apr.  25,  '96). 

In  operations  for  loose  cartilages  in  the 
knee-joint  their  removal  preferred  to 
suture.  In  all  of  the  twelve  cases  person- 
ally operated  upon  the  functional  result 
has  been  perfect  and  the  recovery  afe- 
brile. Marsh  (Brit.  Med.  Jour.,  Mar.  5, 
'98). 

Report  of  38,  operations  for  synovial 
fringes,  injured  semilunar  cartilage,  loose 
cartilage,  coagula,  exploratory  incisions, 
etc.  Operations  upon  the  joints  need  not 
be  feared  more  than  operations  upon 
other  parts  of  the  body;  the  importance 
of  operation  emphasized,  not  only  to  re- 
lieve a  definitely  recognized  condition, 
but  also  for  the  purpose  of  exploration. 
Joel  E.  Goldthwait  (Boston  Med.  and 
Surg.  Jour.,  Sept.  20,  1900). 

Forty-four  cases  of  loose  bodies  in 
joints  subjected  to  the  following  opera- 
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tion,  which  was  followed  by  healing  by 
first  intention  in  all.  After  thorough 
disinfection  the  loose  body  was  fixed  by 
the  finger  of  an  assistant  in  that  part  of 
the  joint  nearest  to  the  skin.  An  in- 
cision was  then  made  through  the  cap- 
sule. The  loose  body  was  grasped  with 
a  pair  of  hooked  forceps  and  withdrawn. 
The  capsule  was  closed  by  a  few  catgut 
sutures,  and  the  skin  by  a  silk  thread. 
The  joint  was  splinted  for  eight  days, 
and  on  the  tenth  or  twelfth  day  motion 
was  begun.  When  this  caused  any  syno- 
vial exudate  the  patients  wore  a  light 
pressure  bandage.  All  the  joints  treated 
showed  secondary  changes  incident  to 
the  presence  of  loose  bodies.  Often  these 
changes  were  most  marked.  Schmieden 
(Archiv  f.  klin.  Chir.,  B.  62,  H.  3,  1901). 

Ankylosis. 

When  from  injury  or  disease  a  joint 
loses  its  function  and  becomes  stiff,  it  is 
said  to  be  ankylosed.  Ankylosis  may  be 
either  bony  or  fibrous.  The  former  has 
been  called  true  and  the  latter  false 
ankylosis.  In  bony  ankylosis  the  bones 
entering  into  the  formation  of  the  joint 
have  become  united  by  bony  tissue.  In 
fibrous  ankylosis  either  the  articular  ends 
of  the  bones  are  united  by  fibrous  bands 
going  directly  from  one  to  the  other  or 
else  motion  is  restricted  by  changes  in 
and  around  the  capside  of  the  joint. 
The  name  is  not  applied  to  loss  of  motion 
due  to  changes  in  structures  unconnected 
with  the  joint,  such  as  contracted  ten- 
dons or  muscles  or  cicatrices  from  burns. 
All  inflammations  of  joints  from  what- 
ever cause,  if  violent  enough  and  long 
continued,  are  liable  to  cause  ankylosis. 
Such  affections  as  destroy  the  articular 
surfaces  of  the  joint  are  very  liable  to 
be  followed  by  ankylosis.  Suppuration 
oftentimes,  but  not  always,  results  in  a 
more  or  less  complete  loss  of  motion. 
Serious  joint  disease  almost  always  re- 
sults in  some  loss  of  movement  of  the 
joint,  but  a  certain  slight  amount  may 
remain;    hence  one  speaks  of  restricted 


motion  or  one  may  perhaps  be  allowed 
to  use  the  term  "incomplete  ankylosis" 
to  express  this  condition. 

The  question  of  ankylosis  is  determined 
by  the  severity  of  the  inflammation,  the 
duration  of  the  inflammation,  the  pres- 
ence of  intra-articular  pressure,  the  sub- 
sequent   cicatricial    contraction    of    soft 
parts  around  the  joint,  the   tissues   in-' 
volved,  and  the   amount  of  destruction 
of  bone  and  cartilage.     Inflamed  joints 
treated  upon  the  plan  of  absolute  immo- 
bilization and  the  relief  of  intra-articu- 
lar pressure  furnish  by  far  fewer  cases  of 
ankylosis,  limited  motion,  and  deformity. 
Phelps  (N.  Y.  Med.  Jour.,  May  17,  '90). 
To  diagnose  ankylosis  one  must  ex- 
clude the  rigidity  caused  by  muscular 
contraction;   therefore  in  doubtful  eases 
the  examination  should  be  made  under 
an  anaesthetic.     The  production  of  pain 
by  attempted  motion  is  good  evidence 
that  complete  ankylosis  is  not  present, 
because  it  is  the  movement  of  the  parts 
that  causes  the  pain.     An  approximate 
idea  of  the  extent  of  the  stiffness  may 
be  obtained  from  the  clinical  history  of 
the  case  as  to  whether  the  disease  has 
been  violent  in  character  and  long  in 
duration. 

Treatment.  —  This  is  preventive  and 
curative.  The  attempt  to  prevent  the 
occurrence  of  ankylosis  in  joints  that  are 
the  subject  of  disease  by  means  of  passive 
motion  are  usually  not  only  futile,  but 
positively  harmful.  Any  violent  or  ex- 
tensive movements  only  increase  the  in- 
flammation and  activity  of  the  disease 
already  present.  The  joint  has  enough 
to  do  to  attend  to  the  original  disease 
without  having  to  contend  with  the 
added  violence  of  misapplied  surgical 
energy.  The  amount  of  pain  experi- 
enced is  a  good  guide  to  the  amount  of 
motion  to  be  practiced,  if  it  is  severe  or 
long  continued  it  is  evidence  that  the 
movements  have  been  too  extensive.  It 
is  best  to  wait  until  the  active  evidences 
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of  disease  have  disappeared  before  at- 
tempting movements.  In  tuberculous 
and  other  diseases  the  attempt  to  restore 
motion  is  apt  to  relight  the  original 
trouble;  therefore  it  is  well  to  have  as 
long  an  interval  intervene  as  possible. 
Restoration  of  motion  is  only  possible 
in  eases  of  fibrous  ankylosis,  not  bony, 
and  when  the  disease  has  not  been  too 
extensive.  The  utmost  that  can  be 
hoped  for  in  many  cases  is  the  placing 
of  the  limb  in  a  more  useful  position. 
When  it  is  desired  to  restore  motion  in 
a  stiff  joint,  the  patient  should  be  anaes- 
thetized and  the  joint  first  flexed  and 
then  extended;  this  should  be  repeated 
until  as  much  motion  as  possible  has 
been  secured.  The  part  is  then  kept  at 
rest  and  ice-bags  applied  until  the  re- 
sultant inflammation  has  subsided,  then 
mild  passive  motion  is  to  be  employed 
for  some  time  until  it  is  seen  whether 
anything  has.  been  gained.  If  not,  then 
it  is  useless  to  repeat  the  procedure;  for 
if  no  motion  has  been  gained  some  will 
probably  have  been  lost,  and  with  each 
succeeding  effort  the  condition  of  the 
joint  is  worse.  Care  must  be  taken  not 
to  fracture  the  bones  in  making  the 
necessary  manipulations.  The  bones 
from  long-continued  disease  are  apt  to 
be  somewhat  atrophied  and  not  so  strong 
as  they  normally  are.  If  it  is  desired  to 
increase  the  extension  of  a  joint,  a  good 
plan  is  to  apply  some  sort  of  a  splint  or 
apparatus  that  holds  the  part  in  its  most 
extended  position  and  then  remove  it 
daily  and  apply  passive  motion  and  again 
replacing  the  apparatus.  An  apparatus 
producing  gradual  pressure,  such  as  the 
Strohrneyer  screw,  is  often  serviceable 
when  it  can  be  applied. 

Case  in  which,  as  the  result  of  forcible 
breaking  up  of  ankylosis  at  the  knee, 
there  occurred  gangrene,  necessitating 
amputation  through  the  thigh.  Stavely 
(Med.  Record,  Oct.  20,  '88). 


Case  of  fatal   fat-embolism   after  for- 
cible  straightening  of   both   knee-joints. 
Ahrens   (Beitriige  zur  klin.  Chir.,  B.  14, 
H.  1,  '95). 
Stiffness  arising  from  injuries  such  as 
fractures  are  usually  due  to  their  involv- 
ing the  joint  and  from  misplacement  of 
the  fragments  directly  interfering  with 
motion  or  else  to  pouring  out  of  callus 
and  non-bony  effusion  from  the  injured 
parts.     Ankylosis  from  the  former  is  to 
be  prevented  by  a  more  correct  apposi- 
tion of  the  fragments  before  they  have 
had  time  to  become  fixed  in  their  ab- 
normal  position.     Ankylosis   from   the 
latter  is  to  be  avoided  by  gentle  and  per- 
sistent passive  motion. 

In  fibrous  ankylosis,  electrolysis:    con- 
tinuous current  passed  directly  through 
the  joint,  with  the  negative  pole  nearest 
the    adhesions,    amount    given    ranging 
from    40   to    150    milliamperes.      F.    W. 
Gwyer    (N.  Y.  Med.  Jour.,  June  8,  15, 
"95). 
Bony  ankylosis  is  to  be  treated  either 
with  a  view  of  bettering  the  position  of 
the  part  or  to  the  formation  of  a  false 
joint.     If  the  former  is  aimed  at,  then 
osteotomy   is    of   service,    especially   in 
cases  of  hip  disease  in  which  the  neck 
of   the   femur   is   divided   or   a   subtro- 
chanteric osteotomy  performed;    also  to 
remedy  a  bad  position  of  the  foot.     In 
the  knee  the  amount  of  deformity  is  usu- 
ally so  great  as  to  require  resection;  here 
osteotomy  is  not  applicable. 

Case    of    excision    of   both    knees    for 
angular    ankylosis.      Newbolt     (Lancet, 
Nov.  24,  '95). 
In  the  shoulder-joint  ankylosis  is  not 
so  disabling  as  in  other  joints,  and  usu- 
ally no  operation  is  advisable.     If,  how- 
ever, motion  is  desired,  it  can  be  ob- 
tained by  resection  of  the  head  of  the 
bone.     In  the  elbow-joint  good  results 
are  obtained  by  a  resection  of  the  joint; 
good  and  serviceable  motion  is  often  ob- 
tained.    When  too  little  motion  restdts, 
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it  is  usually  because  too  little  bone  has 
been  removed.  As  healing  progresses, 
what  at  first  looks  like  a  flail-joint  be- 
comes a  very  serviceable  one.  Ankylosis 
of  the  spine  has  been  treated  by  forcible 
straightening  of  the  kyphosis  by  non- 
operative  means,  but  its  true  value  as 
yet  is  undetermined.  In  some  cases  new 
bone  has  not  formed  to  fill  up  the  re- 
sultant gap,  and  consequently  relapses 
are  very  liable  to  occur.  Straightening 
in  several  sittings  is  better  than  to  com- 
pletely straighten  at  one.  The  articula- 
tion of  the  lower  jaw  becomes  ankylosed 
at  times,  and  is  to  be  treated  by  liberal 
resection  of  bone,  preferably  done  from 
within  the  mouth.  The  treatment  of 
ankylosis  of  the  finger-joints  depends  on 
the  occupation  of  the  individual.  In 
people  who  have  manual  work  to  do,  as 
machinists,  carpenters,  etc.,  a  stiff  finger 
is  so  much  in  the  way  and  so  often  be- 
comes injured  that  it  is  sometimes  ad- 
visable to  amputate  it.  The  patient, 
however,  should  be  the  one  to  decide  as 
to  the  advisability  of  amputation,  and  it 
is  best  to  wait  until  by  trial  he  finds  the 
affected  finger  useless. 

Gwiltm  G.  Davis, 

Philadelphia. 

JUNIPER.— Juniper  is  the  fruit  or 
berries  of  the  Juniperus  communis,  of 
the  family  Coniferce,  an  evergreen  of 
Northern  Europe  and  America.  The 
berries  contain  2  to  2  1/2  per  cent,  of 
a  volatile  oil,  upon  which  its  medicinal 
effects  chiefly  depend,  a  non-crystalliz- 
able  principle  (juniperin),  and  from  15 
to  30  per  cent,  of  sugar,  etc.  The  vola- 
tile oil  also  exists  in  the  leaves  and  other 
parts  of  the  plant,  and  by  first  bruising 
and  then  macerating  them  in  alcohol  or 
spirit  the  liquor  commonly  known  as 
gin  is  produced.  The  oil  of  juniper  ob- 
tained from  the  wood  is  inferior  to  that 


distilled  from  the  berries,  which  is  the 
official  form  of  oil  from  which  the  spirit 
and  compound  spirit  are  made.  The 
compound  spirit  is  the  pharmacopoeial 
substitute  for  gin  and  is  to  be  preferred 
to  the  latter,  which  is  frequently  adul- 
terated with  oil  of  turpentine. 

The  oil  of  cade  (oleum  cadinum, 
U.  S.  P.),  obtained  by  destructive  dis- 
tillation from  the  wood  of  Juniperus 
oxycedrus,  is  a  thick,  black,  empyreu- 
matic  oil  resembling  and  having  the  odor 
of  tar,  and  having  an  acrid  disagreeable 
taste.  It  is  soluble  in  ether,  chloroform, 
and  carbon  disulphide. 

Juniper- tar  (=  oil  of  cade)  contains 
(1)  hydrocarbons  (boiling-point,  210°  to 
400°  C),  which  form  its  greater  part;  (2) 
acetic  acid  and  its  homologues;  (3)  phe- 
nols and  allied  bodies;  and  (4)  resinous 
substances,  which  form  the  residuum 
after  distillation,  (a)  The  chief  differ- 
ence between  the  phenols  of  coniferous 
trees  (pine  and  juniper)  and  others 
(beech,  birch,  aspen,  etc.)  is  that  the  lat- 
ter contain  diphenols  and  bodies  derived 
from  triphenols  (pyrogallol),  with  small 
quantities  of  monophenols,  while  the  for- 
mer contain  only  diphenols,  chiefly  de- 
rivatives of  pyrocatechin  (guaiacol  and 
its  homologues,  methyl-  [=  ereosol] 
ethyl-  and  propyl-  guaiacol).  (6)  Juni- 
per-tar is  poorer  in  phenols  than  that  of 
pine  or  aspen,  (c)  It  is  less  acid  and  has 
less  disinfecting  power  than  the  other 
tars,  (d)  As  a  5-per-cent.  mixture  with 
water  its  disinfecting  action  is  almost 
nil.  (e)  An  alkaline  solution  (5-per-cent. 
tar  in  1-per-eent.  KOH  solution)  has  a 
marked  disinfecting  action,  killing  a  two- 
day-old  culture  of  intestinal  bacteria 
from  a  body  dead  of  cholera  when  mixed 
with  it  in  equal  parts  in  20  to  30  minutes, 
a  culture  of  typhoid  bacilli  in  2,  and  of 
B.  pyocyaneus  in  10  minutes.  Still  this 
action  is  inferior  to  that  of  an  alkaline 
solution  of  pine-,  birch-,  or  aspen-  tar. 
(f)  Anthrax-spores  are  killed  by  pure 
juniper-tar  in  7  to  9  days,  by  its  5-per- 
cent, alkaline  solution  in  24  hours,  (g) 
The  alkaline  solution  has  but  a  feeble 
action  on  pure  cultures  of  tubercle  bacilli, 
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and  does  not  kill  them  after  24  hours, 
for  all  guinea-pigs  inoculated  with  these 
insufficiently .  sterilized  cultures  died 
about  the  60th  day.  (ft)  Juniper-tar  is 
9  times  as  expensive  a  --  pine,  and  4  V3 
times  as  birch.  Witold  de  Schulz  (Arch, 
des  Sci.  Biol,  de  l'lnstitut.  Imper.  de 
M6d.  Exp6r.  a  St.  Petersbourg,  Tome  v, 
Nos.  4,  5,  '97). 
Preparations  and  Doses. — Oleum  juni- 
peri,  1  to  15  minims. 

Spiritus  juniperi,  1/i  to  1  drachm. 
Spiritus  juniperis  ccmpositus,  1  to  4 
drachms. 

Physiological  Action. — The  diuretic 
action  of  juniper  is  due  to  a  stimulating 
effect  upon  the  renal  structures,  which 
may  reach  irritation  when  the  drug  is 
administered  in  excessive  doses.  Anuria 
may  thus  be  induced.  These  effects  are 
produced  by  the  volatile  oil,  which,  first 
absorbed  into  the  general  system,  is  then 
eliminated  through  the  kidneys.  It  also 
has  a  stimulating  action  upon  the  gastro- 
intestinal tract. 

Poisoning  by  Juniper.  —  Juniper  in 
overdose  produces  an  irritant  action  on 
the  gastro-intestinal  canal  and  upon  the 
genito-urinary  tract.  Its  action  upon 
the  kidneys  may  cause  strangury,  pria- 
pism, hematuria,  suppression,  and  urse- 
mic  intoxication.  A  violet-like  odor 
may  be  detected  in  the  urine.  A  rash 
like  that  following  the  use  of  copaiba  is 
sometimes  noticed. 

Treatment  of  Poisoning.  —  If  seen 
«arly,  the  stomach  should  be  washed 
out  with  a  stomach-siphon,  and  diluent 
and  dimulcent  drinks  used  freely.  An 
enema  of  laudanum  or  the  use  of  mor- 
phine by  hypodermic  injection  will  re- 
lieve the  poisonous  effects,  while  stimu- 
lants will  avert  collapse. 

Therapeutics. — Genito-Ueinaey  Dis- 
obdees. — As  a  stimulant  to  the  genito- 


urinary tract  juniper  has  long  been  con- 
sidered valuable.  It  is  especially  indi- 
cated in  chronic  disorders,  as  chronic 
nephritis,  chronic  pyelitis,  and  chronic 
catarrhal  inflammation  of  the  bladder. 
Active  acute  inflammation  contra-indi- 
cates  its  use.  In  the  later  stage  of  scar- 
latinal nephritis,  when  reaction  has  set 
in  and  the  renal  secretory  apparatus  is 
in  an  atonic  condition,  it  is  of  great 
service.  It  is  a  very  satisfactory  remedy 
in  various  forms  of  dropsy.  An  infusion 
of  the  berries  (1  ounce  to  the  pint  of 
boiling  water)  with  the  addition  of  1/2 
ounce  of  cream  of  tartar  may  be  taken 
daily,  with  benefit  in  chronic  Bright's 
disease;  it  relieves  markedly  the  oedema 
and  effusions  incident  to  that  disorder. 
Juniper-berries  tried  in  a  case  of  renal 
dropsy  with  good  results.  Goldschmid 
(Corres.  f.  Schweizer  Aerzte,  Dee.  1, 
'88). 

As  a  diuretic  for  young  children,  2  to 
3  teaspoonfuls  of  the  juice  of  the  common 
juniper-berries  are  highly  recommended 
Vogel  (Annual,  '90). 
Juniper  gives  relief  in  passive   con- 
gestion of  the  kidneys  and  the  lumbar 
pain,  or  sensation  of  weight  across  the 
lumbar  region,  so  frequently  experienced 
by  aged  persons,  especially  if  the  kidneys 
are  inactive.     Prostatorrhoea  and  gleet 
are   generally   benefited   by   juniper   in 
moderate  doses. 

G  a  s  t  e  o-Intestinal  Disoedees.  — 
Juniper  is  a  valuable  stomachic.  In 
small  doses  it  increases  the  appetite  and 
aids  digestion.  A  few  drops  of  the  com- 
pound spirit  in  hot  water  will  relieve 
the  flatulence  and  pain  of  infantile  colic. 
Gin  is  a  favorite  domestic  remedy  for 
pain  associated  with  menstrual  disorders. 
A  few  teaspoonfuls  in  hot  water  com- 
bined with  external  applications  of  heat 
generally  gives  prompt  relief. 
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KERATITIS.  —  Gr.,  xspag,  cornea, 
and  (Tig,  inflammation. 

Definition. — Inflammation  of  the  cor- 
nea. 

Varieties. — The  varieties  of  keratitis 
are  interstitial,  neuropathic,  malarial, 
dendritic,  herpetic,  punctate,  phlyctenu- 
lar, bullous,  pannous,  traumatic,  striate, 
suppurative,  and  xerotic  keratitis. 

Symptoms. — The  most  constant  symp- 
tom is  opacity;  and  this  may  be  the  only 
objective  symptom  present.  It  may  vary 
from  the  slightest  increase  of  the  hazi- 
ness that  is  visible  in  the  normal  cornea, 
under  strong  oblique  illumination,  with 
a  good  magnifier,  to  complete  opacity 
through  which  no  trace  of  the  iris  or 
pupil  is  visible.  The  opacity  always 
causes  impairment  of  vision,  propor- 
tioned to  the  extent  to  which  it  invades 
the  part  of  the  cornea  in  front  of  the 
pupil. 

Eedness  is  manifest,  not  usually  in 
the  cornea  itself,  but  in  the  vessels  at 
its  border,  which  supply  it  with  nutrient 
fluid;  and  the  enlargement  of  which 
gives  rise  to  the  pericorneal  zone.  In 
chronic  keratitis,  however,  as  during  the 
later  stages  of  corneal  ulcer,  and  in 
pannus,  trunks  of  considerable  size  may 
be  seen  arising  from  the  vessels  at  the 
corneal  margin  extending  on  the  cornea, 
and  dividing,  to  be  distributed  to  the 
superficial  corneal  layers.  In  interstitial 
keratitis  great  numbers  of  extremely- 
small  vascular  loops  extend  from  the 
margin  into  the  deep  corneal  tissue.  As 
the  inflammation  goes  on  to  resolution, 
the  corneal  vessels  atrophy  and  in  most 
cases  entirely  disappear. 

The  pain  of  keratitis  is  usually  severe. 
It  may  be  that  of  a  foreign  body  in  the 
eye,  a  smarting,  burning,  or  severe  ach- 
ing pain.    It  is  commonly  attended  with 


photophobia,  which  may  become  intense, 
and  with  increased  lacrymation.  Swell- 
ing may  occur  in  corneal  inflammation, 
but  it  is  inconstant  and  of  little  conse- 
quence. 

Loss  of  substance,  ulceration,  is  a  far 
more  important  symptom.  In  many 
forms  of  inflammation  the  resulting  ulcer 
is  the  most  significant  and  most  serious 
symptom.  Its  characteristics  are  closely 
identified  with  the  variety  of  keratitis, 
and  will  therefore  be  considered  under 
the  special  symptoms  peculiar  to  each 
variety.  In  all  corneal  ulcers,  however, 
extension  usually  occurs  by  the  breaking 
down  of  an  infiltrated  area;  and,  while 
active,  the  surface  of  the  ulcer,  when 
wiped  with  a  pledget  of  cotton,  lacks  the 
smooth  reflex  of  the  normal  corneal  sur- 
face. Before  the  ulcer  begins  to  heal 
the  points  of  infiltration  disappear  and 
the  ulcer  is  said  to  be  "clean."  Its  sur- 
face, too,  becomes  coated  with  epithe- 
lium, and,  although  not  so  even  as  the 
normal  corneal  surface,  appears  to  have 
the  same  polish.  As  the  loss  of  sub- 
stance is  made  good  with  new-formed 
tissue,  the  lack  of  transparency  in  the 
scar-tissue  gives  rise  to  an  opacity,  which 
will  be  most  noticeable  some  weeks  after 
all  signs  of  active  inflammation  have 
ceased.  Such  corneal  opacity,  and  the 
possibility  of  perforation  of  the  cornea, 
and  its  sequels  (see  Cornea,  volume  ii) 
are  the  special  dangers  of  ulcerative 
keratitis. 

Case  of  aspergillus  keratitis:  a  sup- 
posedly rare  variety  of  corneal  inflam- 
mation. The  condition  is  much  more 
common  than  has  been  thought.  It  is 
attended  by  intense  pain  in  the  eye 
and  development  of  a  brownish  or  black 
mass  within  the  substance  of  the  cornea. 
Removal  of  the  mass  eariy  in  the  case 
is  followed  by  uninterrupted  cure.    Fail- 
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ure  to  recognize  the  condition  is  fol- 
lowed by  sloughing  of  the  cornea  and  in 
some  cases  by  the  loss  of  the  eye.  J.  M. 
Ball  (Amer.  Med.,  July  6,  1901). 

Interstitial  keratitis  begins  with 
photophobia,  slight  redness,  and  irrita- 
bility of  the  eye.  Opacity  appears  faintly 
near  the  middle  of  the  cornea,  involving 
the  deeper  layers,  and  increases  from  day 
to  day,  and  extends  toward  the  periph- 
ery. Then  at  the  border,  usually  the 
upper  or  lower  border,  the  cornea  be- 
comes opaque,  and  fine  loops  of  deep 
vessels  push  out  in  it,  and  extend  gradu- 
ally farther  toward  the  centre,  giving  the 
tissue  they  invade  a  characteristic  "sal- 
mon" color.  Iritis  or  choroidal  inflam- 
mation is  liable  to  attend  this  form  of 
keratitis,  and  may  be  manifest  before  the 
opacity  of  the  cornea  wholly  hides  the 
iris  and  pupil.  Usually  both  eyes  are 
affected.  The  course  of  this  form  of 
keratitis  is  essentially  chronic,  usually 
running  through  several  months,  and 
sometimes  years  before  it  subsides.  The 
corneal  surface  often  becomes  quite  un- 
even; but  is  rarely  ulcerated.  The  dis- 
ease generally  affects  both  eyes;  and  usu- 
ally occurs  during  childhood  or  youth, 
but  may  be  met  in  early  adult  life,  or 
even  later.  The  patient  frequently  pre- 
sents other  evidences  of  inherited  syph- 
ilis, particularly  the  Hutchinson  teeth, 
or  the  nasal  deformity;  or  the  symptoms 
may  be  those  that  are  grouped  under  the 
term  scrofula. 

Instance  of  conjunctival  interstitial 
keratitis  of  syphilitic  origin.  The  case 
was  seen  directly  after  birth.  The  lids 
were  swelled,  and  there  was  a  dirty- 
yellow  discharge  from  the  conjunctiva. 
The  cornese  were  dull  gray.  Barabasher 
(Vestnik  of  Ophthal.,  May-June,  '96). 

A  condition  of  keratitis  interstitialis 
annularis  in  an  eye  with  increased  ten- 
sion and  intense  congestion.  Vision 
equaled  ability  to  9ee  to  count  fingers 
at  four  feet.  There  was  a  ring  of  deep 
and  dense  opacity  between  one  and  two 


millimetres  in  width,  entirely  surround- 
ing the  central  two-thirds  of  the  corneal 
area.  The  patient,  a  man  67  years  of 
age,  was  suffering  from  hay  fever.  The 
acute  symptoms  quickly  subsided  under 
treatment,  but  the  opacity  persisted  for 
about  two  months.  Moulton  (Annals  of 
0.,  O.,  and  L.,  July,  '96). 

The  corneal  lesions  of  acquired  syph- 
ilis may  take  one  of  two  forms.  The 
commonest,  though  still  a  rare  disorder, 
is  interstitial  keratitis,  indistinguish- 
able from  that  seen  in  hereditary  syph- 
ilis; this  is  a  late  secondary  or  tertiary 
event,  and  rarely  occurs  within  two 
years  of  infection.  It  is  more  com- 
monly unilateral  than  in  the  hereditary 
disease,  and  has  generally  a,  favorable 
issue.  The  other  form  is  a  true  punc- 
tate keratitis,  characterized  by  groups 
of  circumscribed  grayish  spots  appear- 
ing rapidly  in  the  substance  of  the  cor- 
nea, and  as  rapidly  disappearing.  This 
is  a  much  rarer  condition;  it  cannot  be, 
except  by  the  most  careless  observers, 
confused  .with  ordinary  "keratitis  punc- 
tata." Sydney  Stephenson  (Ophthal- 
moscope, Nov.,   1903). 

Neuropathic  keratitis,  or  neuro- 
paralytic keratitis,  is  usually  marked  by 
diminished  sensitiveness  of  the  cornea 
to  touch  as  compared  with  the  sound  eye. 
It  also  may  be  attended  with  iritis,  but 
is  commonly  confined  to  one  eye.  The 
liability  to  it  increases  with  age;  and 
there  is  likely  to  be  other  evidence  of 
involvement  of  the  ophthalmic  branch 
of  the  fifth  nerve,  as  herpes  zoster,  neu- 
ralgia, or  distinct  paralysis.  Curiously 
enough,  it  is  possible  to  remove  totally 
the  Gasserian  ganglion,  and  by  careful 
protection  of  the  eyes  during  the  first 
few  weeks,  to  escape  any  neuropathic 
keratitis.  There  is  very  likely  to  be 
ulceration,  although  this  may  not  occur; 
and  the  ulcer  may  become  infected  and 
the  keratitis  loose  its  characteristic  feat- 
ures. Its  course  is  quite  chronic;  but 
healing,  usually  with  more  or  less  opac- 
ity, mostly  occurs  in  three  to  six  months. 
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Malarial  Keratitis. — Keratitis 
quite  neuropathic  in  its  clinical  charac- 
ter may  arise  in  malarial  persons  in  con- 
nection with  fifth-nerve  lesions,  espe- 
cially malarial  neuralgia.  But  in  a  more 
specific  form,  as  in  a  linear  branching 
ulcer,  it  also  occurs  with  impaired  sensi- 
bility to  touch,  and  some  opacity  of  the 
affected  part  of  the  cornea. 

Case  of  malarial  keratitis  in  which  the 
inflammation  was  manifested  as  a  periph- 
eral annular  parenchymatous  infiltration 
separated  from  the  corneal  margin  by  a 
zone  of  clear  tissue.     The  opacity  con- 
sisted of  numerous  minute  points  joined 
by  fine,  grayish  lines  sometimes  so  closely 
packed  together,  however,  that  the  inter- 
vening striae  could  not  be  distinguished. 
Examination  of  the  blood  failed  to  show 
any  malarial   organism.     Tenderness   in 
the    supra-orbital    notch     was    marked. 
De  Schweinitz  (Phila.  Polyclinic,  July  6, 
-95). 
Dendritic  keratitis  is  a  rare  disease 
also  characterized  by  linear  branching 
ulcers,    which   tend   to    extend   by   the 
formation     of    new    branches.       These 
branches  are  usually  straight  lines  meet- 
ing each   other  at   definite   angles.     It 
may    be    acute,    with    severe    pain,    or 
chronic,  with  but  a  slight  irritation. 

Herpetic  keratitis  occurs  late  in  the 
acute  infectious  fevers  and  in  diseases  of 
the  air-passages.  Small  vesicles  form  on 
the  cornea  and  rupture,  giving  rise  to 
minute  ulcers. 

Punctate  Keratitis. — The  term  ker- 
atitis punctata  is  usually  applied  to  the 
small,  rounded  dots  of  opacity  which 
form  on  the  posterior  surface  of  the  cor- 
nea in  iritis  and  cylitis.  Isolated  dots 
of  denser  opacity  in  the  midst  of  a  some- 
what hazy  cornea  mark  a  chronic  disease 
of  probably  syphilitic  origin,  not  at- 
tended with  much  redness  or  photo- 
phobia. Another  form  called  superficial 
punctate  keratitis,  marked  by  dots  and 
lines  of  opacity  just  below  the  anterior 
epithelium   of   the   cornea,    is   attended 


with  a  good  deal  of  conjunctival  redness, 
pain,  and  lacrymation.  It  is  liable  to  re- 
lapse, and  may  last  for  months. 

Phlyctenular  keratitis  occurs 
commonly  in  young  children,  in  close 
association  with  phlyctenular  conjunc- 
tivitis. The  phlyctenule  containing  cells 
•and  fluid  arises  on  the  surface  of  the 
cornea,  .and  in  a  few  hours,  or  a  day  or 
two,  ruptures  and  gives  rise  to  a  small 
ulcer.  Later  a  few  branching  vessels 
forming  a  long  narrow  leash,  usually 
somewhat  in  a  direction  of  a  radius  of 
the  cornea,  may  make  their  way  out  from 
the  nearest  portion  of  the  limbus  to  the 
region  of  the  ulcer.  This  is  especially 
likely  to  occur  if  several  phlyctenules 
have  successively  arisen  on  the  same  part 
of  the  cornea.  The  condition  is  then 
spoken  of  as  superficial  vascular  or  fascic- 
ular keratitis.  The  ulcers  rarely  perfo- 
rate the  cornea,  but  may  do  so.  This 
form  is  particularly  liable  to  relapse. 
It  is  often  attended  by  the  most  severe 
and  obstinate  photophobia. 

Bullous  keratitis  is  marked  by  re- 
current attacks  of  severe  burning  pain 
followed  quickly  by  the  raising  up  of 
a  large  bleb  or  bulla  on  some  part  of 
the  cornea.  The  epithelium  forming  the 
anterior  wall  of  the  bleb  quickly  rupt- 
ures, leaving  loose  shreds  of  epithelium 
and  a  broad  abraded  surface,  which  in 
a  few  days  heals  over,  and  some  months 
may  pass  before  there  is  a  recurrence. 
Two  forms  of  the  disease  are  recognized: 
one  occurring  in  eyeballs  that  have  been 
the  seat  of  severe  inflammation  of  the 
uveal  tract,  and  have  undergone  degen- 
erative changes;  and  the  other  due  to 
previous  wounds  of  the  cornea  causing 
extensive  loss  of  the  corneal  surface  in 
an  otherwise-healthy  eye. 

Primary  bullous  keratitis  arises  as  fol- 
lows: Some  variable  times  after  an  abra- 
sion of  the  cornea  by  the  finger-nail,  a 
twig,  or  such  object,  there  occurs  an  at- 
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tack  of  severe  pain  in  the  eye,  which  al- 
ways begins  in  the  morning  when  the  pa- 
tient wakes  up.  It  usually  lasts  a  few 
minutes,  ceasing  with  the  occurrence  of 
an  abundant  flow  of  tears.  These  at- 
tacks recur  with  varying  frequency. 
There  is  photophobia,  hyperemia,  oedema 
of  the  lids,  etc.  At  this  stage  there  is 
discovered  a  large  bulla  of  the  cornea, 
which  is  frequently  only  half-filled  with 
clear  fluid  and  can  be  displaced  on  move- 
ment of  the  lower  eyelid;  a  small  spot 
of  cornea  is  seen  to  be  dull,  and  the  bleb 
or  its  remains  can  be  picked  off  with 
forceps,  leaving  a  large,  denuded  surface 
with  uneven  margins  extending  to  one- 
fifth  or  even  as  much  as  one-half  of  the 
area  of  the  cornea.  After  three  days  or  a 
little  more,  the  denuded  surface  is  again 
covered,  but  may  break  down  soon  there- 
after, and  the  same  process  be  repeated 
many  times.  There  is  usually  several 
months'  delay  from  the  time  of  the  origi- 
nal accident  until  the  development  of  the 
.  bulla.  Edmund  Jensen  (Arch.  d'Ophtal., 
Apr.,  '98). 

Bullous  keratitis;  a  icase  of  this  rare 
affection  due  to  cataract  and  complete 
posterior  synechia  of  the  iris.  The  usual 
treatment  of  opening  the  bullse  and 
touching  the  raw  spots  with  nitrate-of- 
silver  solution  was  first  adopted.  This, 
together  with  atropine,  was  fruitless. 
Iridectomy  was  then  done  under  cocaine. 
At  first  this  promised  success,  but  sud- 
denly new  bullse  appeared  and  the  eye 
was  enucleated.  E.  O.  Sisson  (Jour. 
Amer.  Med.  Assoc,  Aug.  25,  1900). 

Pannotjs  Keratitis. — Pannus  is  an 
inflammation  and  vascular  opacity  of  the 
cornea,  occurring  in  trachoma,  after  the 
palpebral  conjunctiva  has  been  severely 
affected.  The  portion  of  the  cornea  in- 
volved is  that  which  comes  habitually  in 
contact  with  the  lids;  most  frequently 
the  upper  part,  but  sometimes  also  the 
lower.  The  part  affected  is  somewhat 
thickened  with  an  irregular  surface,  and 
more  or  less  hazy.  It  is  usually  bounded 
by  a  horizontal  line  marking  the  habit- 
ual position  of  the  lid-margin.  Large 
branching  trunks   of  superficial   vessels 


pass  out  upon  the  cornea,  from  the  ves- 
sels of  the  limbus;  their  distribution  is 
sharply  limited  by  the  line  bounding  the 
affected  area.  Ulceration  is  not  infre- 
quent, but  is  not  characteristic  of  this 
form  of  keratitis. 

Traumatic  Keratitis.— Injuries  to 
the  cornea  may  set  up  a  general  inflam- 
mation of  the  membrane;  but  more  fre- 
quently they  cause  loss  of  substance  of 
the  cornea,  and  thus  originate  corneal 
ulcers.  If  small  and  not  affected,  such 
ulcers  heal  quickly,  with  little  pain;  and 
leave  only  a  temporary  opacity  propor- 
tioned to  their  extent.  If  they  involve 
an  extensive  surface,  even  though  quite 
superficial,  amounting  to  little  more  than 
an  abrasion  removing  the  corneal  epi- 
thelium, they  may  be  extremely  painful. 
If,  as  often  occurs,  they  are  infected, 
they  present  the  features  of  a  suppurat- 
ing ulcer. 

Clinical  and  pathological  study  of  four 
cases  of  ring  infiltration  of  the  cornea. 
In  every  instance  the  affection  followed  a 
perforating  septic  wound  of  the  cornea, 
and  the  ring  infiltration  occupied  pre- 
cisely the  same  position,  its  outer  edge 
being  one  millimetre  distance  from  the 
corneal  margin,  irrespective  of  the  posi- 
tion of  the  wound.  Microscopically,  the 
cell-accumulation  between  the  laminse 
of  the  cornea  was  found  to  be  densest  at 
a  position  almost  equally  distant  from  its 
anterior  and  posterior  surface,  or  slightly 
nearer  the  anterior.  Collections  of  cells 
were  also  sometimes  found  between  Des- 
cemet's  membrane  and  the  corneal  sub- 
stance. E.  Treacher  Collins  (Ophthalmic 
Review,  Aug.,  '93). 

Injuries  to  the  globe  occur  generally 
to  the  nasal  or  upper  aspect  of  the  bulbus, 
exceptionally  to  the  temporal  side;  the 
cornea  ruptures  oftenest  in  youth,  the 
sclera  in  old  age.  Miiller  ("Ueber  Rupt- 
ure der  Corneo-scleral  Kapsul  durch 
Stumpfe  Verletzung"). 

Striate  keratitis  is  seen  after  in- 
jury, especially  after  operations,  like 
cataract  extraction.    In  this  case  a  num- 
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ber  of  fine-gray  streaks,  more  or  less  per- 
pendicular to  trie  corneal  incision,  are 
noticed,  from  a  few  hours  to  a  week  or 
so  after  the  operation.  This  form  may 
also  occur  after  an  injury  that  has  caused 
bending  of  the  cornea.  It  usually  ends 
in  resolution. 

Suppueative  kekatitis  always  in- 
cludes the  formation  of  a  corneal  ulcer; 
and  it  is  probably  always  due  to  some 
form  of  infection.  The  ulcer  may  be 
there  first,  and  become  infected,  or  the 
infection  may  occur  in  a  previously- 
sound  cornea,  giving  rise  to  an  abscess; 
which  in  time  breaks  through,  if  not 
incised,  forming  the  ulcer.  In  some 
cases  the  posterior  layers  of  the  cornea 
break  down,  forming  an  ulcer  on  the 
posterior  surface. 

Suppurative  ulcer  is  marked  by  a  mar- 
gin which,  at  least  at  some  points,  is  in- 
filtrated, as  the  floor  may  be  infiltrated. 
The  tissue  thus  becoming  involved  in  the 
ulcerative  process  is  swelled,  softened, 
yellowish  in  color,  and  swarming  with 
bacteria.  The  germs  most  commonly 
present  are  the  pus-cocci  or  the  pneumo- 
coccus  (diplococeus  lanceolatus).  This 
latter  form  gives  rise  to  what  is  known 
as  the  serpent-ulcer:  an  ulcer  that  is 
liable  to  spread  irregularly  over  a  large 
part  of  the  cornea  without  tending  to 
rapidly  perforate  it.  The  margin  of  such 
an  ulcer  is  generally  of  irregular  outline, 
and  abrupt  or  overhanging.  The  sup- 
purating ulcer  is  often  attended  with 
hypopyon. 

Xeeotic  keratitis  begins  with  dry- 
ness of  the  conjunctiva;  and  a  general 
haziness  of  the  cornea,  which  soon  leads 
to  ulceration,  perforation,  and  loss  of  the 
eye.  Both  eyes  are  generally  affected; 
the  disease  occurs  in  feeble  infants  that 
rarely  survive. 

Diagnosis. — Keratitis  is  recognized  by 
careful  inspection  of  the  cornea  under 


the  proper  conditions  of  illumination. 
Slight  opacity  is  rendered  most  evident 
by  strong  oblique  illumination  which 
should  be  so  arranged  that  the  light  will 
be  concentrated  upon  the  cornea,  while 
the  iris  behind  it  is  left  in  comparative 
shadow,  to  furnish  a  dark  background. 
Localized  points  of  opacity  in  front  of 
the  pupil  may  also  be  studied  with  the 
ophthalmoscope,  using  the  strongest  eon- 
vex  lens  behind  the  mirror,  and  looking 
from  about  the  focal  distance  of  the  lens 
in  front  of  the  eye.  Ulceration  is  best 
discovered  by  placing  the  patient  where 
the  light  from  a  large  window  will  be 
reflected  from  the  surface  of  the  cornea, 
such  a  reflex  showing  all  the  irregulari- 
ties of  the  reflecting  surface.  To  make 
sure  that  these  irregularities  are  not 
filled  in  with  mucus,  that  may  render 
them  invisible,  it  is  well  to  wipe  the  sur- 
face with  a  pledget  of  cotton.  Or  to 
outline  an  ulcer  more  distinctly  for  treat- 
ment, it  may  be  stained  with  a  solution 
of  fluorescin,  1  part;  sodium  bicarbonate, 
2  parts;  distilled  water,  200  parts;  or 
with  one  of  toluidin-blue  1  to  1000. 

Series  of  eases  in  which  tuberculin 
was  used  for  diagnostic  purposes.  In 
hereditary  syphilis  without  any  signs 
of  tuberculosis  the  writer  has  never  ob- 
served the  slightest  reaction;  while,  on 
the  contrary,  when  tuberculosis  was 
present,  whether  syphilis  was  also  pres- 
ent or  not,  the  reaction  has  always  oc- 
curred. A  local  reaction  cannot  be 
expected  in  these  cases,  and  a  general 
reaction  is  the  only  one  that  is  of  value. 
Enslin  (Deutsche  med.  Wochen.,  Feb. 
26,  1903). 

•  Conjunctivitis. — Keratitis  must  be 
distinguished  from  conjunctivitis.  Le- 
sions of  the  cornea  are  the  most  common 
and  the  most  dreaded  complications  of 
conjunctival  inflammation.  But  more 
especially  on  that  account  is  it  necessary 
to  recognize  promptly  when  the  cornea 
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becomes  involved.  The  treatment  re- 
quired by  keratitis  is,  too,  in  many  re- 
spects totally  different  from  that  appro- 
priate to  conjunctivitis.  Unless  the  cor- 
nea itself  exhibits  the  characteristic  opac- 
ity or  loss  of  substance,  we  cannot  assume 
that  it  is  affected.  The  redness  of  the 
pericorneal  zone,  while  quite  different 
from  the  typical  redness  of  conjunctivi- 
tis, may  be  completely  hidden  by  swell- 
ing of  the  conjunctiva. 

Iritis. — The  differential  diagnosis  be- 
tween keratitis  and  iritis  is  also  very  im- 
portant. Here,  too,  the  detection  of  the 
actual  lesions  present  in  one  or  the  other 
of  these  structures  is  to  be  relied  en. 
Corneal  disease  may  cause  apparent  dis- 
coloration of  the  iris;  and  in  the  early 
stage  of  keratitis  the  pupil  is  apt  to  be 
very  small.  But  the  use  of  a  mydriatic 
(which  would  generally  be  very  appropri- 
ate for  either  disease)  will,  in  keratitis, 
produce  regular  dilatation  of  the  pupil, 
even  if  it  is  not  as  wide  as  in  the  normal 
eye. 

An  error,  much  more  grave,  is  to  mis- 
take inflammatory  glaucoma  for  keratitis. 
Both  diseases  may  present  pericorneal 
redness,  pain,  photophobia,  and  haziness 
of  the  cornea;  and  glaucoma  shows  im- 
pairment of  the  sense  of  touch  in  the 
cornea,  as  markedly  as  does  neuropathic 
keratitis.  In  the  latter  disease  the  ten- 
sion of  the  eyeball  may  be  diminished; 
in  glaucoma  simulating  keratitis  it  is 
always  increased.  The  pupil  in  glaucoma 
is  more  or  less  dilated;  in  keratitis,  un- 
less a  mydriatic  has  been  used,  it  is  con- 
tracted or  normal.  The  haziness  of  the 
cornea  is  more  uniform  and  diffuse  in 
glaucoma,  while  in  keratitis  it  is  more 
likely  to  be  localized.  Corneal  ulcer 
may  occur  in  glaucoma,  but  usually  only 
in  chronic  eases.  The  chief  pain  of 
glaucoma  is  of  an  aching  character,  and 
is  felt  as  much  in  the  brow  and  cheek  as 


in  the  eyeball.  That  of  keratitis  is  more 
likely  to  be  smarting  or  burning,  or  the 
sense  of  a  foreign  body.  If  a  mydriatic 
has  been  used  and  the  pupil  has  been 
dilated,  the  tension  of  the  eyeball  and 
the  ophthalmoscopic  symptoms  must  be 
relied  on.  Haziness  of  the  cornea,  suffi- 
cient to  prevent  an  ophthalmoscopical 
diagnosis,  is  not  likely  to  occur  in  glau- 
coma, except  when  the  increase  of  ten- 
sion is  so  great  as  to  be  quite  unmistak- 
able. 

Diagnosis  of  Various  Forms  of 
Keratitis. — The  diagnosis  of  the  par- 
ticular form  of  keratitis  present  is  often 
very  important.  Here  the  character  of 
the  opacity  or  ulceration  may  be  of  great 
significance.  Interstitial  keratitis  will 
be  known  by  the  depth  of  the  opacity, 
the  fine  loops  of  the  vessels,  the  involve- 
ment of  the  iris,  and  the  other  evidences 
of  constitutional  taint.  The  history  of 
a  nerve-lesion  or  the  loss  of  sensibility 
in  the  cornea  point  to  neuropathic  kera- 
titis. In  the  malarial  form  there  is  ob- 
tainable a  history  of  malaria,  and  the 
linear  ulcers  are  in  tissue  having  less 
than  normal  sensibility  to  touch.  In 
dendritic  keratitis  these  features  are  ab- 
sent. Herpetic  keratitis  is  characterized 
by  the  minuteness  of  the  scattered  ulcers 
and  the  history  of  previous  illness;  and 
punctate  by  the  points  of  chief  opacity. 
Bullous  keratitis  is  known  by  the  burn- 
ing pain,  followed  by  the  large  bleb  or 
superficial  abrasion.  Pannus  is  readily 
recognized  by  the  distribution  of  the  ves- 
sels and  the  superficial  opacity;  and  the 
evidence  or  history,  of  preceding  con- 
junctival disease.  Traumatic  and  striale 
keratitis  will  give  the  history  of  injury. 
The  suppurative  ulcer  will  be  recognized 
by  the  yellowish  infiltration  of  the  part 
ff  the  cornea  into  which  it  is  extending. 

Etiology  and  Pathology. — The  domi- 
nant facts  in  the  pathology  of  corneal 
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ulcer  are  that  the  cornea  is  a  tissue 
closely  related  to  the  white,  fibrous  con- 
nective tissue  of  other  parts,  that  it  is 
non-vascular,  that  it  is  peculiarly  pre- 
disposed to  injury  and  infection,  and 
that  it  is  covered  by  epithelium  liable 
to  the  same  injurious  influences  as  the 
epithelium  of  the  conjunctiva.  The 
tendency  of  the  principle  corneal  tissue 
is  shown  in  the  controlling  influence  of 
the  constitutional  causes  of  interstitial 
keratitis  and  the  prolonged  stage  of  reso- 
lution in  all  forms  of  inflammation  in- 
volving the  true  corneal  substance. 

The  absence  of  blood-vessels  is  respon- 
sible for  the  frequent  occurrence  and  dis- 
astrous extension  of  ulcerations,  and  the 
danger  of  the  spread  of  whatever  infec- 
tion may  occur.  The  extension  of  con- 
junctival infections  of  various  kinds  to 
the  cornea  is  what  might  be  expected 
from  the  similarity  of  their  epithelial 
coverings. 

In  pathological  examination  of  11  cases 
of  purulent  keratitis  in  the  human  sub- 
ject, 5  of  which  were  examples  of  ulcus 
cornese  serpens,  4  of  keratomalacia,  and 
2  of  beginning  panophthalmitis,  it  wa3 
found  that  Descemet's  membrane  re- 
mained intact  unless  there  was  a  com- 
plete perforation  of  the  cornea,  although 
at  times  the  endothelial  cells  upon  the 
posterior  surface  of  this  membrane  were 
absent  in  many  places.  In  these  cases 
the  corneal  parenchyma  was  found  to  be 
cedematous,  the  corneal  spaces  being  en- 
larged and  filled  with  altered  corneal  cells 
and  leucocytes  with  numerous  nuclei. 
In  several  instances  there  was  a  distinct 
exudation  of  fibrin  between  the  lamellse 
of  the  cornea,  especially,  however,  near 
the  ulcer.  The  leucocytes  invaded  the 
membrane  from  the  limbus  and  mainly  in 
the  superficial  layers.  In  the  cases  of 
keratomalacia  only  the  lower  third  of 
the  cornea  showed  inflammatory  change. 
In  the  ordinary  forms  of  ulceration  Bow- 
man's membrane  and  the  corneal  epi- 
thelium were  absent  from  about  the  ulcer. 
In  the  later  stages  of  ulcus  cornea  ser- 
pens the  epithelial  cells  were  greatly  in- 


creased, being  absent  only  from  near  the 
ulcers.  The  authors  believe  that  hypop- 
yon is  formed  from  the  iris  and  from  the 
surrounding  spaces  of  Fontana  and 
Schlemm's  canal.  In  the  cases  of  pan- 
ophthalmitis the  inflammation  had  ex- 
tended rapidly  through  the  retina.  Uht- 
hoff  and  Axenfeld  (Archiv  f.  Ophthal., 
B.  42,  Ab.  I). 

Trophoneurotic  keratitis  differs  in  its 
pathology  from  keratitis  e  lagophthalmo 
in  that  in  the  latter  condition  the  lesion 
of  the  cornea  is  the  result  of  exposure 
from  an  uncovered  cornea,  together  with 
general  loss  of  resistance  on  part  of  all 
the  tissues.  In  trophoneurotic  keratitis 
the  lesion  is  found  under  the  covered 
cornea.  K.  K.  Wheeloek  (Ophthalmic 
Bee,  Feb.,  '98). 

Traumatism  and  infection  play  a  part 
probably  in  all  forms  of  ulcerative  kera- 
titis. Germs  are  always  present  in  the 
conjunctiva  and  atmosphere.  So  that  in 
the  absence  of  resisting  power  on  the 
part  of  the  tissues  every  wound  becomes 
infected.  When,  however,  the  germs  are 
markedly  pathogenic,  as  in  the  conjunc- 
tivitis which  attends  chronic  lacrymal 
obstruction,  or  in  that  due  to  acute  in- 
fection of  the  conjunctiva,  the  corneal 
lesion  proves  more  serious.  Swelling  of 
the  conjunctiva  around  the  corneal  mar- 
gin, chemosis,  prevents  the  lids  from 
cleansing  the  cornea,  and  produces  a 
sulcus,  in  which  the  infected  discharges 
tend  to  accumulate.  It  is  in  this  way 
that  chemosis  causes  corneal  involvement 
in  gonorrhceal  conjunctivitis.  The  pecul- 
iar forms  of  different  ulcers  and  the  way 
they  extend  are  largely  dependent  on 
peculiarities  in  the  growth  of  the  or- 
ganisms that  cause  them.  Thus,  the  ser- 
pent ulcer,  with  its  rapid  extension  later- 
ally and  its  abrupt  or  overhanging  mar- 
gin, is  probably  due  to  the  growth  of  the 
pneumococcus,  which  tends  to  spread  be- 
tween the  layers  of  the  cornea  without 
penetrating  them.  Dendritic  ulcer  is 
probably  also  due  to  infection.    Bullous 
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keratitis  may  arise  from  obstruction  in 
the  lymph-channels  in  the  part.  Pannus 
is  due  to  traumatisms  by  the  roughened 
lids,  probably  with  an  added  specific  irri- 
•tant.  Xerotic  keratitis  may  be  infective, 
although  the  so-called  xerosis  bacillus  is 
found  abundantly  in  the  normal  con- 
junctiva. 

Summary  given  of  130  cases  of  keratitis 
mterstitialis  diffusa,  including  5  cases  of 
keratitis  interstitialis  annularis.  In  the  5 
cases  of  the  annular,  form  of  the  disease 
4  were  over  20  years  of  age.  Its  etiology 
remains  unexplained.  In  125  cases  of  the 
diffuse  form  hereditary  syphilis  could  be 
positively  determined  in  only  40  in- 
stances. Pfister  (Cursalon  Zeit.  f.  Bal- 
neol.,  Mar., '90). 

Among  15,000  patients  only  42  cases  of 
interstitial  keratitis  were  found;  of  this 
number  16  were  males  and  26  females. 
As  a  rule,  the  affection  was  bilateral,  in 
only  9  cases  occurring  on  one  side.  The 
average  age  of  development  was  13 1/1 
years,  the  earliest  being  3  months  and  the 
latest  30  years.  The  complications  of 
most  frequent  occurrence  were  affections 
of  the  traetus  uvealis,  and  especially 
iritis;  in  all,  characteristic  teeth  were 
found  in  40  per  cent.  In  more  than  half 
the  cases  hereditary  syphilis  could  be 
proved  (55  per  cent.).  Werndly  ("Kera- 
titis Diffusa,"  '91). 

Two  cases  of  keratitis,  1  of  them  com- 
plicated with  iritis,  occurring  in  women 
of  advancing  age  suffering  from  malig- 
nant uterine  disease.  The  ocular  trouble 
believed  to  have  been  caused  by  infec- 
tious emboli.  Du  Bois-Reymond  (Zehen- 
der's  klin.  Monats.  f.  Augenh.,  Apr.,  '91). 

Case  of  periodically-occurring  attacks 
of  keratitis,  apparently  depending  upon 
menstrual  disorder  and  chlorosis.  Usu- 
ally both  eyes  were  affected,  the  attacks 
beginning  after  the  appearance  of  the 
flow  and  lasting  a  few  days  longer.  In 
the  intervals  the  eyes  were  well  and  the 
vision  good.  Ransohoff  (Zehender's  klin. 
Monats.  f.  Augenh.,  Aug.,  '91). 

In  the  exudate  of  scrofulous  keratitis 
was  found  a  coccus  colored  by  Gram's 
method,  liquefying  in  gelatin  and  pro- 
ducing keratitis  in  rabbits,  which  was  be- 


lieved   to    be    staphylococcus    pyogenes. 
Straub   (La  Sem.  Med.,  May  25,  '92). 

Clinical,  anatomical,  and  experimental 
facts  point  to  interstitial  keratitis  even 
when  it  is  clinically  a  primary  manifesta- 
tion, being  either  a  symptom  of  an  exist- 
ing or  a  consequence  of  a  previous  morbid 
process  in  the  uveal  tract.  What  may  be 
called  clinically  primary  interstitial  ker- 
atitis appears  to  have  no  uniform  eti- 
ology. Hereditary  syphilis  is  the  most 
important  and  most  frequent  cause;  local 
conditions  may,  however,  influence  the 
proportion  in  which  this  cause  preponder- 
ates. Against  the  exclusive  importance 
of  syphilis  may  be  mentioned: — 

The  absence  of  other  indications  of 
hereditary  or  acquired  syphilis  in  30  per 
cent,  to  50  per  cent,  of  the  cases. 

The  occurrence  of  interstitial  keratitis 
in  animals. 

The  anatomical  demonstration  that  the 
condition  may  sometimes  depend  upon  a 
tubercular  infection  of  the  eye. 

The  fact  that  diseases  of  the  uveal  tract 
may  be  due  to  various  causes. 

Individuals  who  have  never  acquired 
syphilis  may  suffer  in  advanced  life  from 
interstitial  keratitis. 

Hutchinson's  teeth  do  not  appear  to 
occur  in  the  majority  of  cases;  their 
presence  points  to  the  probable,  though 
not  the  certain,  existence  of  hereditary 
syphilis. 

Recurrences  of  interstitial  keratitis  are 
not  uncommon.  E.  v.  Hippel  (Graefe's 
Archiv,  xlii,  2). 

Dendritic  keratitis  considered  an  her- 
petic disease  of  the  cornea  due  to  con- 
stitutional causes,  malarial  poisoning  be- 
ing very  prominent.  Wilder  (Med.  News, 
July  15,  '93). 

Of  25  cases  of  hypopyon  keratitis,  the 
diplococcus  was  found  in  23,  either  alone 
or  associated  with  a  staphylococcus.  In 
4  cases  the  micrococcus  occurred  in  phleg- 
monous disease  of  the  eye.  Guaita 
(Recueil  d'Ophtal.,  June,  '94). 

In  the  majority  of  instances  of  hypop- 
yon keratitis  the  infectious  agent  is  the 
diplococcus  of  Frankel.  In  nearly  all  per- 
sonal cases  the  germ  was  found  in  the 
mouth,  giving  rise  to  the  suspicion  of 
disease  in  that  cavity.  Bassa  (Recueil 
d'Ophtal.,  June,  '94). 
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Interesting  ease  of  parenchymatous 
clouding  of  the  cornea  following  light- 
ning-stroke in  a  girl  11  years  old.  There 
was  present  almost  complete  amblyopia 
and  marked  blepharospasm.  After  18 
days  the  cornea  cleared  spontaneously, 
and  the  patient  regained  full  visual 
acuity.  Denig  (Munch,  med.  Woch., 
Aug.  20,  '95). 

As  a  result  of  bacterial  study  of  fifty 
cases  of  suppurative  keratitis,  it  is  con- 
cluded that  the  pneumococcus  is  invari- 
ably the  exciting  agent  in  hypopyon 
keratitis.  The  lacrymal  and  nasal  pas- 
sages abound  with  this  particular  organ- 
ism. Uhthoff  and  Axenfeld  (Berliner 
klin.  Woch.,  Nov.  25,  '95). 

From  a  clinical  study  of  interstitial 
keratitis  it  is  considered  that  in  the  ma- 
jority of  cases  this  affection  of  the  deeper 
layers  of  the  cornea  is  secondary  to  in- 
flammation of  the  anterior  part  of  the 
uveal  tract;  also  that  it  is  due  to  con- 
genital syphilis.  Cook  (Jour.  Amer. 
Med.  Assoc,  Mar.  7,  '96). 

No  specimen  ever  seen  that  would  tend 
to  show  that  pus-cells  ever  do  or  can  pass 
through  Descemet's  membrane  into  the 
anterior  chamber;  their  only  way  lies 
through  the  meshes  of  the  ligamentum 
peetinatum.  Alt  (Amer.  Jour.  Ophth., 
May-June,  '96). 

Ocular  lesions  due  to  obstetrical  inter- 
ference are  uncommon.  Case  of  keratitis 
observed  in  the  newborn  which  seems  to 
have  resulted  from  a  prolonged  applica- 
tion of  the  forceps.  The  left  eye  alone 
was  affected,  and  its  appearance  sug- 
gested a  purulent  ophthalmia;  but  the 
eyelids  were  more  markedly  swelled  than 
is  the  case  in  commencing  ophthalmia, 
and  there  was  scarcely  any  discharge. 
On  separating  the  eyelids  it  was  seen 
that  practically  the  whole  cornea  was 
cloudy,  and  there  was  intense  conjuncti- 
val hyperaemia.  The  treatment  consisted 
in  the  application  of  ice,  atropine,  and 
boric  lotions.  Dujardin  (Jour,  des  Sci. 
Med.  de  Lille,  Nov.  28,  '96). 

The  etiology  of  interstitial  keratitis  is 
not  well  defined,  but  hereditary  syphilis 
is  undoubtedly  the  usual  origin.  Von 
Hippel  (Arch.  f.  Ophth.,  vol.  xlii,  pt.  2, 
'96). 

The  most  various  infectious   diseases, 


nutritional  derangements,  etc.,  may  cause 
an  interstitial  keratitis.  Among  such 
causes  by  far  the  most  frequent  is  heredi- 
tary syphilis;  then  comes  tuberculosis, 
acquired  syphilis,  influenza,  malaria,  di- 
abetes, etc.  A.  Greeff  (Sammlung  Zwang- 
loser  Abhand.  aus  dem  Geb.  der  Augenh., 
'97). 

Case  of  relapsing  interstitial  keratitis 
of  uterine  origin.  A  young  woman  aged 
25  years,  for  a  period  of  eighteen  months 
has  had  at  each  menstrual  epoch  visual 
troubles  pertaining  mostly  to  one  eye, 
and  marked  by  the  appearance  of  white 
spots  of  infiltration  in  the  cornea.  The 
ocular  trouble  came  on  eight  days  before 
the  appearance  of  the  menses,  and  disap- 
peared on  their  cessation.  On  one  or  two 
occasions  almost  the  whole  cornea  was 
affected,  and  there  was  intense  peri- 
corneal injection  and  photophobia,  per- 
sisting for  a  month.  The  patient  was  of 
a  scrofulous  disposition.  Vaginal  injec- 
tions and  attention  to  hygienic  measures 
sufficed  to  disperse  the  ocular  attacks, 
and  the  cornese  have  regained  their  trans- 
parency. Kcenig  (Soc.  Franc.  d'Ophtal., 
May,  '97). 

Horner's  conception  of  the  relation  be- 
tween eczematous  eruptions  of  the  skin 
and  the  anterior  nares  and  the  phlyctenu- 
lar diseases  of  childhood  is  not  always 
apparent,  but  nearly  constant.  The  con- 
ditions that  predispose  to  these  local  dis- 
turbances are  essentially  constitutional 
and  no  local  treatment  is  in  any  large 
proportion  of  cases  to  be  regarded  with 
favor.  On  the  other  hand,  constitutional 
measures  are  of  the  first  importance  and 
may  alone  be  relied  upon  even  in  com- 
plicated cases,  so  far  as  the  eye  is  con- 
cerned as  a  participating  organ.  D.  S. 
Reynolds  (Phila.  Med.  Jour.,  July  16, 
'98). 

Prognosis.  —  Interstitial  keratitis  is 
always  slow.  In  rare  cases  it  may  run 
its  course  in  one  or  two  months;  quite 
as  frequently  it  will  require  that  many 
years.  Until  it  has  fairly  begun  to  sub- 
side no  one  can  tell  how  severe  or  how 
protracted  the  attack  will  be.  If  seen 
early  it  is  pretty  safe  to  predict  that  the 
eyes  will  get  worse  in  spite  of  all  treat- 
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ment  before  they  will  begin  to  get  better. 
If  seen  at  the  height  of  the  attack  great 
improvement  may  be  promised,  continu- 
ing over  a  long  period.  Useful  vision 
will  probably  be  restored  even  when 
everything  but  light-perception  has  been 
lost.  But  complete  recovery  with  nor- 
mal vision  rarely,  if  ever,  occurs.  If  the 
opacity  is  most  marked  at  the.  centre  of 
the  cornea  and  many  fine  vascular  loops 
are  seen  which  extend  but  a  little  way 
on  the  cornea,  the  disease  is  still  in  an 
early  stage.  If  the  vessels  are  rather 
sparsely  diffused  throughout  the  cornea, 
and  the  opacity  chiefly  confined  to  the 
central  region,  it  is  probable  that  the 
periphery  of  the  cornea  has  already 
cleared,  and  that  the  most  rapid  improve- 
ment of  vision  is  about  to  take  place. 

For  the  rarer  forms  of  neuropathic 
and  malarial  keratitis  the  prognosis  must 
depend  considerably  upon  the  general 
condition  of  the  patient.  There  is  some 
danger  of  relapses;  and  it  must  not  be 
forgotten  that  ulcers  from  this  disease 
are  liable  to  infection,  with  all  the  con- 
sequences thereof.  At  the  best  they  are 
likely  to  leave  the  affected  portion  of  the 
cornea  nebulous  and  irregularly  astig- 
matic. Herpetic  ulcers,  unless  greatly 
neglected,  commonly  leave  no  trace. 
Punctate  keratitis  usually  leaves  the  cor- 
nea slightly  damaged;  and  the  syphilitic 
form  is  very  chronic,  with  quite  incom- 
plete resolution. 

Phlyctenular  keratitis,  if  carefully 
treated,  commonly  leaves  very  little  per- 
manent damage  of  the  cornea.  But,  oc- 
curring in  the  children  of  the  ignorant 
and  careless,  it  is  very  often  neglected; 
so  that  a  large  proportion  of  the  nebulous 
corneas  with  high,  irregular  astigmatism 
are  due  to  it.  It  is  extremely  liable  to 
relapse;  but  the  single  attack  yields 
promptly  to  treatment,  or  terminates 
often  within  two  or  three  weeks  in  spon- 


taneous recovery.  The  tendency  to  recur 
is  the  serious  feature  of  bullous  kera- 
titis. But  permanent  complete  recovery 
may  occur  in  the  cases  due  to  trauma- 
tism. 

Pannus  rarely  ends  in  complete  recov- 
ery. It  depends  largely  on  the  condition 
of  the  lids.  If  these  can  be  rendered 
smooth  and  do  not  press  upon  and  rub 
the  cornea,  it  will  get  comparatively 
clear,  and  free  from  vessels.  But  some 
irregular  astigmatism  always  remains. 
Fortunately  the  disease  does  not  usually 
involve  the  part  of  the  cornea  in  front 
of  the  pupil;  so  that  normal  vision  may 
be  retained.  Striate  keratitis  usually 
clears  up  entirely  in  a  few  days  or  a  few 
weeks.  In  other  forms  of  traumatic 
keratitis  the  prognosis  depends  on  the 
situation  and  extent  of  the  loss  of  sub- 
stance. 

In  suppurative  keratitis  there  is  always 
more  or  less  permanent  opacity;  which 
is  of  serious  or  slight  importance  accord- 
ing to  its  situation.  The  density  of  the 
opacity  is  somewhat  proportioned  to  the 
depth  of  the  ulcer  causing  it.  The  dan- 
ger of  extension  in  an  infected  ulcer  is 
indicated  by  infiltration  of  its  margins 
or  base;  that  is,  by  the  extent  to  which 
the  process  is  invading  new  tissue.  When 
this  extension  ceases,  when  the  ulcer  be- 
comes "clean,"  improvement  is  to  be  ex- 
pected. Ulceration  is  particularly  dan- 
gerous to  the  cornea,  because  it  is  non- 
vascular; and  when,  in  the  course  of  an 
ulcerative  keratitis,  vessels  extend  out 
from  the  limbus,  and  invade  the  floor 
of  the  ulcer  or  the  tissue  immediately 
around  it,  the  danger  of  perforation 
passes  away.  Perforation,  with  prolapse 
of  the  iris  into  the  opening,  always  causes 
a  permanent  leucoma,  which  is  serious 
according  to  its  size  and  location  (see 
Coenea,  Opacities  of,  volume  ii).  Sup- 
purative disease  of  the  cornea  is  often 
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the  starting-point  of  an  infection  that 
■ends  in  panophthalmitis,  or  a  slower 
inflammation  of  the  uveal  tract,  and 
chronic  degenerative  changes.  And  per- 
forating ulcer  may  ultimately  cause  sym- 
pathetic disease  of  the  other  eye. 

Treatment.  —  While  the  removal  or 
treatment  of  the  special  causes  varies 
with  the  different  forms  of  keratitis,  cer- 
tain general  principles  are  applicable  to 
the  treatment  of  all  kinds  of  corneal  in- 
flammation. In  the  first  place,  the  gen- 
eral health  of  the  subject  has  much  to 
do  with  the  resisting  power  of  the  cor- 
nea, and  should  be  guarded  and  built 
up  in  every  way.  This  does  not  mean 
that  stimulants  should  be  used  in  the  ma- 
jority of  cases.  But  it  does  mean  that 
the  patient  should  have  sufficient  nour- 
ishing food,  fresh  air,  enough  exercise 
to  keep  the  circulation  and  respiration 
active,  sunlight  and  the  influences  of 
cheerful  surroundings,  and  plenty  of 
sleep.  To  secure  sleep  it  may  be  neces- 
sary to  give  analgesics;  but  these  should 
be  given  in  small  doses,  and  only  to  sup- 
plement the  influence  of  fresh  air  and 
exercise.  It  may  be  well  to  give  a  laxa- 
tive, when  needed  to  promote  digestion; 
but  active  purgation  should  be  avoided. 
Tonics  may  be  indicated,  and  full  doses 
of  tincture  of  the  chloride  of  iron  seem 
to  have  a  distinct  influence  in  checking 
suppuration. 

Local  measures  must  be  such  as  to 
support,  not  impair,  the  vitality  of  the 
part.  On  this  account  cold  applications 
must  be  avoided,  even  where  they  would 
be  indicated  if  it  were  not  for  the  cor- 
neal lesion.  On  the  other  hand,  any- 
thing that  will  keep  the  eye  continuously 
warm  and  moist,  acting  like  a  poultice, 
is  liable  to  be  injurious.  Applications 
of  hot  fomentations  for  a  few  minutes  at 
a  time,  or  the  more  continuous  applica- 
tion of  dry  heat,  may  be  beneficial.    The 


danger  of  its  poulticing  effect  should 
generally  exclude  the  bandage;  but  un- 
der certain  circumstances  it  may  be  best 
to  use  it.  These  are:  in  neuropathic 
keratitis  when  the  slight  traumatisms  to 
which  the  cornea  is  exposed  when  the 
eye  is  open  decidedly  aggravate  the 
trouble,  and  when  there  has  been  an 
injury  causing  a  clean  loss  of  the  corneal 
substance, — an  uninfected  ulcer.  The 
eye  should  be  kept  closed,  in  any  case 
of  corneal  ulcer,  when  exposed  to  dust 
that  would  be  likely  to  lodge  in  the  cav- 
ity or  be  pushed  into  it  by  the  normal 
movements  of  the  lids. 

Simple  method  for  the  treatment  of 
grave  ulcers  of  the  cornea  complicated 
with  hypopyon.  After  washing  the  con- 
junctival sac  with  a  l-to-5000  sublimate 
solution,  the  closed  lids  are  covered  with 
a  thick  compress  of  salolized  gauze,  anti- 
septic cotton,  and,  finally,  a  damp  tarla- 
tan bandage,  which,  in  drying,  forms  an 
immobile  dressing  and  secures  equal  com- 
pression. This  dressing  is  renewed  every 
three  or  four  days,  till  cure  is  effected. 
Very  satisfactory  results  claimed.  The 
same  success  is  achieved  in  simple  ulcers 
without  hypopyon,  in  scrofulous  ulcers  of 
children,  and  in  all  ulcerative  keratites. 
Valude  (La  Sem.  Med.,  Feb.  11,  '91). 

In  the  treatment  of  corneal  inflamma- 
tions and  opacities  hot  boric-acid  com- 
presses and  calomel  insufflations  found 
most  efficacious.  Chauvel  (Rec.  d'Oph., 
Oct.,  '92). 

In  the  treatment  of  keratitis  neuro- 
paralytica  the  chief  indication  is  protec- 
tion to  the  eye  by  occlusive  dry  dressing, 
and  the  application  of  vaselin  and  iodo- 
form, while,  in  general,  treatment  should 
be  directed  to  the  underlying  cause. 
Panas   (Recueil  d'Ophtal.,  Nov.,  '92). 

Chloride  of  sodium  in  the  strength  of 
4  to  1000  and  the  application  of  a  band- 
age are  the  best  means  of  combating 
keratomalaeia.  Berger  (Revue  Gen. 
d'Ophtal.,  May,  '94). 

Local  treatment  of  interstitial  kera- 
titis consists  in  keeping  the  pupil  dilated 
with  atropine,  and  the  use  of  warm  com- 
presses or  frequent  warm  bathing  of  the 
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eyes  during  the  active  inflammatory 
stages,  with  moderate,  not  excessive,  pro- 
tection of  the  eyes  from  light;  and,  for 
the  residual  opacities  after  the  acute 
stage  has  subsided,  massage  with  a  mer- 
curial or  iodide-of-potash  ointment  (10 
to  20  per  cent,  of  the  yellow  oxide  of  mer- 
cury, or  10  per  cent,  of  iodide  of  potash), 
the  massage  being  done  by  rubbing  the 
cornea  strongly  with  the  finger  through 
the  closed  lids  twice  a  day  for  five  to 
ten  minutes,  a  drop  of  cocaine  solution 
being  previously  instilled  if  the  patient 
is  sensitive.  In  the  constitutional  treat- 
ment no  means  are  to  be  neglected  which 


Steam-generator  for  inflammation,  ulceration, 
and  opacity  of  the  cornea.     (Bissell.) 

may  improve  the  condition  of  the  pa- 
tient's general  health,  and,  secondly, 
where  syphilis  is  present,  the  special  in- 
dications are  threefold,  viz.:  mercury, 
sweating,  and  iodide  of  potash.  Decided 
preference  given  to  the  inunction  method. 
As  a  sequel  to  the  mercurial  treatment  it 
is  distinctly  advantageous  to  give  the 
patient  a  course  of  iodide  of  potash:  30 
grains  of  the  salt  are  given  per  day, 
until  he  has  taken  25  to  40  drachms.  R. 
Greeff  (Sammlung  Zwangloser  Abhand. 
aus  dem  Geb.  der  Augenh.,  '97). 

Apparatus  for  applying  steam  in  eye- 
work.  It  is  arranged  so  that  either  one 
or  both  eyes  can  be  steamed  at  the  same 


time.  The  chief  essential  is  that  it  be  so 
constructed  as  to  prevent  the  patient 
being  burned  by  the  steam.  This  is  here 
accomplished  by  a  diaphragm  with  only 
one-half  millimetre  perforation  placed 
about  halfway  in  each  projecting  arm. 
Just  beyond  this  small  perforation  there 
is  a  larger  external  one,  which  permits 
the  air  to  mix  with  the  steam  before  it 
escapes  from  the  end  of  the  tube.  The 
treatment  is  begun  by  placing  the  eyes 
of  the  patient  about  six  inches  from  the 
opening  and  gradually  having  him  ap- 
proach to  within  three  inches;  by  so 
doing  the  temperature  of  the  steam  when 
it  reaches  the  eyes  increases  from  100°  F. 
to  112°  E.  The  steaming  is  continued 
from  ten  to  twenty  minutes.  In  this  way 
it  has  been  used  in  a  large  number  of 
cases  of  inflammation,  ulceration,  and 
■opacity  of  the  cornea,  with  very  gratify- 
ing results.  After  the  steaming  process, 
yellow-oxide-of-mercury  cerate,  calomel 
powder,  resorein,  or  whatever  agent  seems 
indicated,  is  placed  on  the  cornea,  and 
gentle  massage  made  over  the  closed  lids. 
Elmer  J.  Bissell  (Jour,  of  Ophthal.,  Otol., 
and  Laryng.,  Oct.,  '98). 

Success  in  treating  superficial  infiltra- 
tions  of   cornea   with   small   ulcers   by 
means  of  applications  consisting  of  an 
ointment  composed  of  0.10  gramme  (1 1/2 
grains)    of    ichthyol    and    0.15    gramme 
(2V4  grains)   of  cocaine,  in  5  grammes 
(IV4  drachms)  of  excipient.     Under  the 
influence  of  these  applications  the  signs 
of    inflammation    rapidly    decrease    and 
the  pains  disappear.     The  newly  formed 
blood-vessels,    so    common    in    this    dis- 
ease, also  fade  away.     The  tissue  of  the 
cornea  regenerates,  and,  as  a  rule,  only 
a  small  portion  of  the  opacity  remains. 
The  record   of  the   author's   cases  now 
reaches    28,    of    which    22    were    either 
trachomatous    or    blennorrhagic.     I.    I. 
Federov    (Semaine    Medicale,    Sept.    24, 
1902). 
In  all  corneal  inflammations  cleanliness 
or  asepsis  is  of  the  highest  importance. 
This  is  to  be  secured  by  douchings  of  the 
conjunctival  sac,  and  the  wiping  away 
of   discharges    when    this   is   necessary. 
If   there   is    no    conjunctival    discharge 
washing  out  the  eye  once  or  twice  a  day 
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may  be  sufficient.  If  there  is  profuse 
discharge,  cleansing  the  eye  every  hour 
may  be  necessary.  The  solutions  em- 
ployed should  never  be  irritant,  the  2- 
per-cent.  boric-acid  solution,  or  the  nor- 
mal salt  solution  (3  grains  to  the  fluid- 
ounce)  are  the  best.  They  should  be  ap- 
plied at  blood-heat  or  a  little  warmer. 
To  wipe  away  any  masses  of  discharge 
that  accumulate,  swabs  of  absorbent  cot- 
ton moistened  with  the  cleansing  fluid, 
to  prevent  the  cotton  from  sticking  to 
the  eye,  may  be  used. 

A  4-per-cent.  solution  of  common  salt, 
used  subconjunetively,  found  quite  as 
effective  as  the  different  solutions  of  cor- 
rosive sublimate  in  the  treatment  of  cor- 
neal ulcers.  Wood  White  (Birmingham 
Med.  Rev.,  Jan.,  '96). 

Formalin  found  to  give  excellent  re- 
sults in  the  treatment  of  infecting  ulcers 
of  the  cornea  and  in  purulent  conjuncti- 
vitis. The  strength  to  be  employed  as  a 
eollyrium  is  from  1-1000  to  1-2000.  Bur- 
nett (Ophthalmic  Record,  March,  '96). 

The  best  treatment  for  corneal  ulcera- 
tion due  to  nasal  infection:  The  nose 
should  have  antiseptic  irrigation  and 
local  treatment  applied.  The  lacrymo- 
nasal  duct  should  be  disinfected  or  di- 
lated. The  eye  should  have  a  soothing 
lotion,  a  mydriatic  instilled,  and  a  cau- 
terant  applied  to  the  ulcer  if  necessary. 
The  diet  should  be  regulated,  tonic  and 
antiphlogistic  treatment  given,  and  the 
hygiene  generally  improved.  Ziegler 
(American  Medicine,  Apr.  9,  1904). 

The  pain  of  keratitis  is  commonly 
lessened  by  instillations  of  atropine  or 
other  mydriatics.  It  may  also  be  miti- 
gated by  brief  applications  of  very  hot 
water  to  the  eye,  or  the  internal  use  of 
acetanilid,  morphia,  or  eodeia  in  small 
doses.  It  is  temporarily  relieved  by  co- 
caine. But  this  should  never  be  pre- 
scribed, because  the  after-effects  are  alto- 
gether bad;  and  the  temporary  relief  it 
affords  tempts  the  patient  to  frequently 
repeat  the  applications,  each  of  which 


aggravates  the  disease.  The  new  local 
anaesthetic,  holocaine,  is  less  likely  to  be 
harmful  when  used  in  this  way,  and  it 
has  a  decidedly  antiseptic  action;  but 
whether  it  is  entirely  safe  is  yet  to  be  de- 
termined. The  best  cure  for  pain  is,  in 
general,  the  cure  of  the  condition  caus- 
ing it.  It  is  in  this  way  that  physos- 
tigmine  (eserine)  quickly  relieves  the 
chronic  very  painful  shallow  ulcers  that 
occur  at  the  margin  of  the  cornea  in 
elderly  people,  with  chronic  catarrhal 
conjunctivitis.  Photophobia  may  be 
lessened  by  the  wearing  of  dark  glasses 
and  the  avoidance  of  sudden  changes  to 
a  bright  light.  But  it  grows  rapidly 
worse  if  the  patient  be  confined  to  a 
dark  room;  and  the  confinement  is  likely 
to  react  unfavorably  on  his  general  phys- 
ical condition.  Of  course,  during  an 
active  keratitis  the  eyes  should,  as  far  as 
possible,  be  allowed  to  rest. 

Eor  the  cure  of  hypopyon  keratitis  the 
instillation  of  a  solution  of  sulphate  of 
eserine,  2  grains  to  1  ounce,  and  the  con- 
stant application  of  a  bandage,  together 
with  general  tonic  treatment  highly 
recommended.  Manche  (Brit.  Med.  Jour., 
Jan.  17,  '91). 

In  a  case  of  recurrent  keratitis  super- 
ficialis  punctata  the  use  of  cocaine  caused 
an  increase  in  the  severity  and  duration 
of  the  attack.  Bronner  (Brit.  Med. 
Jour.,  June  IS,  '92). 

New  treatment  of  hypopyon  which 
consists  in  dropping  into  the  eye  a  4- 
grain  solution  of  atropine  once  every 
other  day  or  second  day,  and  a  casual 
bathing  of  the  eye  with  hot  water  or  a 
little  boric  acid,  combined  with  the  ad- 
ministration of  mercury  and  potassium 
iodide  taken  internally,  and  pilocarpine, 
given  hypodermieally.  The  treatment 
has  given  excellent  results  and  has  sev- 
eral special  features — the  rapid  relief 
of  pain,  the  cure  of  the  diseased  con- 
dition with  at  least  as  great  or  greater 
certainty  than  by  other  methods,  the 
gradual  and  uniform  removal  of  the 
corneal  opacity,  and  the  absence  of  any 
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pain  immediately  associated  with  this 
form  of  treatment.  G.  H.  Burnham 
(Lancet,  Dec.  6,  1902). 

Special  Treatment.  —  Interstitial 
keratitis  especially  requires  the  employ- 
ment of  mydriatics  on  account  of  the 
tendency  to  involvement  of  the  iris. 
Atropine  may  be  used  in  solution  of: 
atropine  sulphate,  1;  distilled  water,  60. 
The  frequency  and  freedom  of  its  ap- 
plications may  be  limited  by  the  tend- 
ency to  cause  mydriatic  intoxication. 
When  sufficient  to  keep  the  pupil  well 
dilated,  the  strength  of  the  solution  and 
the  frequency  of  its  application  may  be 
diminished.  Locally,  hot  fomentations, 
and  sometimes  local  bleeding  from  the 
temple,  may  also  be  employed.  But  the 
curative  treatment  is  probably  chiefly 
constitutional:  first,  the  preservation  of 
the.  general  health;  and,  after  that,  the 
prolonged  administration  of  mercury  and 
the  iodides  in  moderate  doses.  Codliver- 
oil,  iron,  and  arsenic  are  sometimes  most 
beneficial. 

For  neuropathic,  malarial,  and  her- 
petic keratitis,  the  general  and  tonic 
treatment  is  of  most  importance,  with 
careful  protection  of  the  eyes  from  irri- 
tants. 

The  treatment  recommended  to  pre- 
vent keratitis  after  destruction  or  re- 
moval of  the  Gasserian  ganglion  is: 
Stitching  the  lids  together  for  the  first 
few  days,  and,  after  the  removal  of  the 
dressings  keeping  the  eye  covered  with 
a  Buller  shield  for  a  month.  For  punc- 
tate keratitis  atropine  should  be  applied. 
Bullous  keratitis  may  be  met  with  atro- 
pine and  hot  applications  during  the  at- 
tack; and  regular  massage  with  some 
mild  ointment  during  the  intervals.  It 
may  also  become  an  indication  for  the 
enucleation  of  a  degenerated  eye. 

Dendritic  ulcer  should  be  scraped  and 
touched  with  a  solution  of  silver  nitrate 


or  formaldehyde  of  a  strength  of  1  to 
60.  Phlyctenular  keratitis  was  long 
known  as  the  common  form  of  scrofulous 
ophthalmia,  and  must  be  treated  with 
especial  reference  to  the  general  condi- 
tions that  accompany  it.  Out-door  life; 
plain,  readily  digested  food;  and  the 
avoidance  of  sweets,  tea,  and  coffee  must 
be  insisted  on.  Codliver-oil  and  syrup 
of  iodide  of  iron  are  standard  remedies. 
The  child  must  not  be  allowed  to  keep 
the  eye  buried  in  the  pillow  or  handker- 
chief; but. should  be  encouraged  to  over- 
come photophobia  by  exposure  to  the 
light  and  air.  Local  treatment  is  also 
very  important.  Photophobia  will  be  di- 
minished by  the  instillation  of  atropine. 
The  ointment  of:  yellow  oxide  of  mer- 
cury, 1  part;  petrolatum,  60;  should  be 
used  in  the  conjunctival  sac  every  night. 
The  lower  lid  being  drawn  down,  a  piece 
of  the  ointment  the  size  of  a  grain  of 
rice  is  placed  on  its  inner  surface,  and 
the  lids  are  closed  and  then  rubbed 
gently  over  the  eyeball  for  a  minute  or 
two.  If  there  is  much  redness  of  the 
ocular  conjunctiva  or  enlargement  of  the 
veins  on  the  inner  surface  of  the  lids, 
tannin,  1;  glycerin,  60;  should  be  ap- 
plied to  the  everted  lids  every  day  or 
two.  Treatment  should  be  continued 
many  weeks  after  an  attack  to  prevent 
recurrences.  A  most  important  measure 
for  the  same  purpose  is  the  thorough 
eradication  of  all  morbid  conditions  dis- 
coverable in  the  nose. 

Iron,  the  remedy  most  commonly  pre- 
scribed in  the  phlyctenular  keratitis  of 
children,  is  frequently  injurious.  The 
extreme  irritability  of  the  eyes  is  ag- 
gravated by  its  use  in  the  early  stages, 
while  it  is  useful  enough  at  a  later 
period.  In  the  early  stages  it  is  far 
better  to  employ  mercury  internally. 
This  may  be  advantageously  exhibited 
in  the  following  combination  from  the 
Moorfields  "Pharmacopoeia" ;  Gray  pow- 
der, 1  grain   (0.06  gramme)  ;    powdered 
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belladonna  leaves,  V2  grain  (0.03 
gramme) ;  sugar  of  milk,  1  grain  (O.OB 
gramme).     One  powder  twice  daily. 

Atropine  locally  is  essential  with  fre- 
quent bathing  in  boric  lotion.  Later, 
but  not  in  the  acute  stage,  an  ointment 
of  the  yellow  oxide  of  mercury,  2  to  8 
grains  to  the  ounce,  is  useful.  At  this 
stage  iron  is  indicated. 

For  the  photophobia  all  sorts  of  meas- 
ures have  been  recommended — blisters, 
setons,  insufflations  of  calomel  or  pow- 
dered glass  (!),  and  holding  the  child's 
head  under  water.  None  of  these  are  to 
be  thought  of.  The  development  of  fis- 
sures and  excoriations  at  the  outer  can- 
thi  is  one  of  the  chief  causes  of  the 
photophobia,  cure  of  which  is  half  the 
battle.  The  best  treatment  is  stretch- 
ing the  fissures  so  as  to  make  them 
bleed,  preferably  under  an  anaesthetic. 
At  the  same  time  they  may  be  painted 
with  a  solution  of  nitrate  of  silver,  5  to 
10  grains  to  the  ounce.  Cocaine,  though 
it  may  be  of  great  use  in  aiding  the 
surgeon  to  make  a  thorough  examina- 
tion, should  never  be  given  to  the  pa- 
tient; neither  should  alum  or  sulphate 
of  zinc.  All  three  of  these  agents  tend 
to  destroy  the  epithelium  and  favor  per- 
foration. Marshall  (Practitioner,  Jan., 
1903). 

Pannus  requires  the  thorough  treat- 
ment of  the  morbid  conditions  of  the 
lids  which  cause  it,  sometimes  including 
canthoplasty,  or  other  operations  on  the 
lids  to  relieve  the  cornea  from  abnormal 
pressure.  Other  special  measures  for  the 
treatment  of  opacity  are  mentioned  in 
volume  ii. 

In  oyster-shucker's  keratitis  the  yel- 
low salve  has  proved  useless.  A  compress 
bandage  and  a  mild  sublimate  solution 
(1  to  4000)  used  every  four  hours,  to- 
gether with  an  occasional  drop  of  a  solu- 
tion of  atropia — 1  per  cent. — have  given 
the  best  results.  To  this  treatment  the 
keratitis  responds  promptly,  and  in  a 
week  or  ten  days  the  subjective  phe- 
nomena have  been  so  ameliorated  that 
the  shucker  can  resume  work.  The 
opacity  can  be  detected  by  oblique  illumi- 
nation, and  is  permanent.     R.  L.  Ran- 


dolph (Johns  Hopkins  Hosp.  Bull.,  Nov., 
Dec,  '95). 

Suppurative  keratitis  requires  the 
prompt  and  thorough  removal  of  infect- 
ive discharges  and  infected  tissue  so  far 
as  possible.  Corneal  abscess  should  be 
freely  opened  as  soon  as  it  is  recognized. 
For  infected  ulcers  the  simplest  and  most 
generally  applicable  treatment  is  scrap- 
ing or  curetting.  The  tissue  around  the 
ulcer  should  be  thoroughly  and  repeat- 
edly scraped  toward  the  ulcer  so  as  to 
empty  the  interlamellar  spaces  of  their 
contents;  and  all  softened  tissue  should 
be  removed.  After  scraping,  the  ulcer 
should  be  closely  watched;  and  upon 
any  evidence  of  farther  extension  of 
the  infective  process  thoroughly  scraped 
again. 

Equally  as  efficient  as  scraping,  though 
a  little  more  alarming  to  the  patient,  is 
the  application  of  the  actual  cautery. 
This  application  may  be  made  with  the 
galvanocautery  tip;  or  with  a  piece  of 
steel  knitting-needle,  one  end  of  which 
is  held  in  an  alcohol-flame  until  white 
hot,  and  then  quickly  applied  to  the  af- 
fected portions  of  the  cornea.  The  cau- 
terization should  include  all  infected 
parts  of  the  tissue.  After  cauterization 
the  eye  may  remain  undisturbed  for  a 
day  or  more  except  that  it  must  be  kept 
cleansed. 

Two  cases  of  traumatic  keratitis  suc- 
cessfully treated,  after  they  had  resisted 
other  measures,  by  cauterizing  the  ulcer 
with  pure  carbolic  acid.  A.  D.  Williams 
(St.  Louis  Med.  and  Surg.  Jour.,  Jan., 
'90). 

In  the  treatment  of  infectious  ulcers  of 
the  cornea,  excellent  results  obtained 
from  touching  the  ulcer  once  or  twice 
daily  with  tincture  of  iodine.  The  ad- 
vantages claimed  are  the  prevention  of 
staphyloma  and  the  formation  of  corneal 
cicatrices  less  opaque  than  those  result- 
ing from  other  methods  of  treatment. 
Chibret  (Recueil  d'Ophtal,  Sept.,  '91). 
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Scraping  and  cauterizing  the  diseased 
tissue  instantly  relieves  the  pain  and 
photophobia  in  ulcerative  keratitis.  The 
new  tissue  is  more  transparent  than  that 
which  follows  any  other  mode  of  treat- 
ment. De  Wecker  (Ann.  d'Oeul.,  July, 
'93). 

The  actual  cautery  considered  appli- 
cable especially  to  sloughing  ulcers,  to 
ulcers  in  which  the  spread  of  local  infec- 
tion is  the  dominant  symptom,  to  ulcers 
which  decline  to  heal  under  moderate 
means.  De  Schweinitz  (Amer.  Jour,  of 
Ophthal.,  Apr.,  '91). 

A  powerful  agency  for  draining  the 
affected  tissue,  and  establishing  lymph- 
currents  that  shall  check  the  progress  of 
infection,  is  the  Saemisch  incision,  made 
by  thrusting  a  narrow  cataract-knife  be- 
neath the  ulcer  and  letting  it  cut  directly 
out  dividing  all  the  affected  tissues  and 
permitting  the  free  drainage  of  fluid 
from  the  anterior  chamber. 

In  cases  .of  hypopyon  from  traumatic 
ulcer  the  instillation  of  a  drop  of  a  weak 
solution  of  sulphate  of  quinine  and  atro- 
pine, every  two  or  three  hours,  rarely 
fails  to  cause  absorption,  if  the  case  be 
seen  before  the  pus  has  become  thick 
and  glutinous.  R.  Williams  (Liverpool 
Medico-Chir.  Jour.,  July,  '91). 

In  case  of  extensive  ulceration  of  the 
cornea  and  conjunctiva,  adhesion  pre- 
vented by  the  employment  of  an  eye-shell 
made  of  vulcanized  rubber.  Searles 
(Amer.  Jour,  of  Ophthal.,  June,  '93). 

In  ulcus  cornea  serpens  any  procedure 
that  induces  long-continued  abolition  of 
the  anterior  chamber  may  induce  glau- 
coma, and  is,  therefore,  to  be  rejected. 
Saehsalber  (Beit.  z.  Augenh.,  Feb.,  '96). 
Thioform  found  better  than  iodoform, 
boric  acid,  and  all  other  dry  applications 
in  ulcer  of  the  cornea.  Rogman  (Ann. 
d'Oeul.,  Mar.,  '96). 

Methyl-violet  and  subjunctival  injec- 
tions recommended  in  corneal  ulcers. 
Darier  (Rec.  d'Ophtal.,  Mar.,  '96). 

In  keratitis  personal  treatment  is  to 

apply  to  the  floor  of  the  corneal  ulcer 

silver  nitrate  in  30-grain  solution.  Woods 

(Presb.  Hosp.  Rep.,  Jan.,  '93). 

Excellent  results  obtained  in  the  treat- 


ment of  hypopyon  keratitis  by  subcon- 
junctival injections  of  corrosive  subli- 
mate (1  to  1000).  Nikclikin  (Vestnik  of 
Ophthal.,  July-Oct,  '96). 

Subconjunctival  injections  of  mercury 
used  in  infectious  keratitis  associated 
with  hypopyon  in  eighteen  cases.  The 
writer  prefers  a  solution  of  the  cyanide, 
1  to  100,  and  injects  as  much  as  5  centi- 
grammes. Fromaget  (Ann.  d'Oeul.,  Apr., 
'96). 

The  treatment  of  filamentous  keratitis 
consists  in  abrasion  of  the  filament,  at 
the  surface  of  the  cornea,  and  the  em- 
ployment of  a  collyrium  of  methyl-violet 
1  to  10,000.  Sourdille  (Le  Prog.  Med., 
Apr.  4,  '96). 

Hypodermic  injections  of  iodine  suc- 
cessfully employed  in  cases  of  parenchy- 
matous keratitis.  Lodato  (Vestnik  of 
Ophthal.,  May,  June,  '97). 

The  acrid  expressed  juice  of  the  bit- 
ter cassava  is  a  useful  remedy  in  the 
treatment  of  corneal  ulcers.  S.  D.  Risley 
(Archives  of  Ophth.,  July,  '98). 

Case  of  ulceration  of  the  cornea  of 
two  years'  duration  treated  by  exclu- 
sion of  actinic  light.  The  patient  had 
intense  intolerance  of  light,  and  was 
confined  to  a  darkened  room.  Every 
form  of  treatment  was  tried  without 
avail,  until,  acting  on  the  theory  that 
the  actinic  rays  were  keeping  up  the 
trouble,  the  patient  was  placed  in  a 
room  the  windows  of  which  were  cov- 
ered with  red  photographic  tissue  paper. 
The  effect  was  most  remarkable.  The 
intolerance  to  light  and  pain  disap- 
peared, while  the  injected  cornea 
blanched  as  if  adrenalin  had  been  ap- 
plied. The  next  morning  lacrymation 
and  discharge  ceased,  and  on  the  third 
day  the  patient  could  read  and  sew. 
No  sign  of  ulceration  could  be  seen. 
The  next  day  she  went  out  of  doors 
protected  with  ruby  glass  goggles.  The 
red  rays  may  have  some  germicidal  ac- 
tion, or  they  may  act  by  allaying  in- 
flammation. W.  Lowe  (Intercolonial 
Med.  Jour,  of  Austra.,  Mar.  20,  1903). 

Edward  Jackson, 

Denver. 
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KIDNEYS,  INJURIES  OE.  See  Ab- 
dominal Injueies. 

KINO. — Kino  is  the  inspissated  juice 
of  Pterocarpus  marsupium,  a  leguminous 
tree  of  the  East  Indies  and  Malabar.  It 
is  obtained  from  incisions  into  the  trunk, 
and  is  dried  without  artificial  heat.  It 
occurs  in  fragments  of  a  ruby-red  color, 
without  odor,  and  of  a  sweetish,  astrin- 
gent taste.  It  is  soluble  in  alcohol, 
ether,  boiling  water,  and  alkalies,  but 
only  slightly  soluble  in  cold  water.  Its 
most  important  constituent  is  kinotannic 
acid.  It  also  contains  kinoin,  a  crystal- 
line neutral  substance;  pyroeatechin, 
pectin,  etc.  Kino  is  an  ingredient  of 
the  pulvis  kino  compositus  (B.  P.)  and 
also  of  the  pulvis  catechu  compositus 
(B.  P.). 

Preparations  and  Doses. — Kino,  5  to 
30  grains. 

Tinctura  kino,  1/2  to  2  fluidrachms. 

Physiological  Action.  —  The  physio- 
logical action  of  kino  may  be  said  to  be 
that  of  its  main  constituents,  kinotannic 
and  gallic  acids,  especially  the  former. 
It  is  an  astringent  and  styptic,  pre- 
serving its  activity  in  these  particulars 
throughout  the  entire  length  of  the  in- 
testinal tract.  Its  value  in  arresting 
intestinal  haemorrhage  is  thus  accounted 
for. 

Therapeutics. — Kino  is  a  mild  astrin- 
gent. It  is  useful  in  serous  diarrhoea, 
for  which  purpose  it  is  generally  com- 
bined with  paregoric  and  chalk  mixture, 
•or  exhibited  in  the  form  of  compound 
powder  of  kino  (B.  P.),  which  consists 
•of  kino,  15  grains;  powdered  cinnamon, 
4  grains;  opium,  1  grain.  Five  to  20 
grains  are  given  as  a  dose.  Kino  is  a 
■serviceable  remedy  in  pyrosis. 

Locally  and  internally  kino  possesses 
some  value  as  an  haemostatic  in  passive 
haemorrhage  from  the  intestines  and 
other  viscera.    The  tincture  may  be  used 


as  an  astringent  gargle  in  pharyngitis 
or  for  relaxation  of  the  uvula.  It  is 
often  an  ingredient  of  injections  in  gon- 
orrhoea and  leucorrhcea.  The  powder 
may  be  applied  as  stimulating  astringent 
dressing  to  chronic  ulcers.  In  relaxed 
conditions  of  the  mouth  and  throat  and 
in  epistaxis  the  tincture  may  be  used 
with  benefit. 

KRAMERIA. — Krameria,  or  rhatany, 
is  the  root  of  Krameria  triandra  and  of 
Krameria  ixina  (polygalaa),  small  shrubs 
growing  in  South  America,  especially  in 
Peru  and  Bolivia.  The  bark  of  the  root 
is  strongly  astringent  in  taste  and  almost 
without  odor.  The  woody  part  is  devoid 
of  taste  and  odor  and  is  relatively  in- 
active. The  smaller  roots  are  therefore 
preferred.  Krameria  contains  about  20 
per  cent,  of  krameria-tannie  acid  (the 
active  ingredient),  gum.  starch,  sugar, 
lignin,  and  a  peculiar  acid  called  kra- 
meric  acid.  An  alkaloid,  rathanine,  has 
also  been  isolated.  Krameria  is  an  in- 
gredient of  pulvis  catechu  compositus 
(B.  P.). 

Preparations  and  Doses. — Krameria, 
5  to  30  grains. 

Extractum  krameriae,  5  to  20  grains. 

Extractum  krameriae  fluidum,  1/i  to 
1  fluidrachm. 

Syrupus  krameriae,  2  to  6  fluidrachms. 

Tinctura  krameriae,  1/2  to  2  flui- 
drachms. 

Trochisci  krameriae,  1  to  2  troches. 

Physiological  Action. — The  krameria- 
tannie  acid  gives  to  krameria  physio- 
logical properties  very  similar  to  those  of 
tannic  acid.  It  seems,  however,  to  con- 
centrate its  effects  upon  the  mucous 
I  membranes;  hence  its  beneficial  influ- 
ence in  all  conditions  characterized  by 
relaxation  of  the  latter:  leucorrhcea,  ca- 
tarrhal disorders  of  the  nose,  pharynx, 
1  intestines,  etc. 


112 


LACRYMAL  APPARATUS.     SECRETORY  APPARATUS. 


Therapeutics. — The  value  of  krameria 
depends  upon  the  tannic  acid  which  it 
contains.  It  is  used  largely  as  a  remedy 
for  bowel  disorders,  in  chronic  or  serous 
diarrhoea,  in  dysentery,  and  in  passive 
haemorrhage  from  the  intestines  and 
other  viscera.    In  leucorrhcea  and  gonor- 


rhoea its  astringent  action  is  valuable. 
Chronic  pharyngitis  and  conditions  of 
the  respiratory  mucosae  are  generally 
benefited,  but  tannic  acid  is  more  con- 
venient and  effective. 

KYPHOSIS.    See  Spine. 
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LABIA,  DISEASES  OF.    See  Vagina. 
LABOR,  ABNORMAL.    See  Pabttjbi- 

TION,  AbNOEMAL. 

LACRYMAL  APPARATUS,  DIS- 
EASES OF  THE. 

Secretory  Apparatus,  Diseases  of  the. 
Dacetoadenitis.  —  Inflammation  of 
the  lacrymal  gland  is  of  rare  occurrence, 
either  in  the  acute  or  chronic  form.  It 
is  indicated  by  swelling  and  oedema  of 
the  upper  lid,  and  pain  and  tenderness 
on  pressure  of  the  gland  and  the  adjacent 
supra-orbital  margin.  The  disease  may 
assume  a  purulent  form,  when  an  abscess 
may  open,  either  upon  the  conjunctiva 
or  through  the  skin. 

Acute    dacryoadenitis    of   the    inferior 
accessory  lobules,  in  a  man  25  years  of 
age.     The   disease  presented   itself  as   a 
small  tumor  under  the  bulbar  conjunc- 
tiva,  one   centimetre   up   and   out   from 
the  corneal  limbus.     Antonelli    (Recueil 
d'Ophtal.,  Aug.,  '94). 
Rheumatism,     cold,     syphilis,     septi- 
caemia, and  mumps  have  all  been  ascribed 
as  the  cause  in  various  cases,  while  the 
spread   of  inflammation  from  the   con- 
junctiva and  cornea  has  been  noted  in  a 
number  of  instances. 

Treatment.  —  Hot     applications     and 
poultices  in  the  early  stages,  followed  by 
free    incision    under    the    supra-orbital 
region  as  soon  as  pus  has  formed.    In  the  J 
chronic  variety  the  local  application  of  | 


absorptive  ointments,  such  as  the  mer- 
curial and  compound  iodine,  should  be 
employed,  while  iodide  of  potassium, 
mercury,  and  the  salicylates  should  be 
administered  internally.  In  acute  cases 
an  active  calomel  purge  should  be  pre- 
scribed, followed  by  large  doses  of 
quinine. 

In  acute  inflammation  of  the  gland, 
satisfactory  results  from  the  use  of 
quinine,  leeches,  and  mercurial  inunc- 
tions to  the  brow.  Chronic  inflammation 
best  treated  by  pressure,  and  the  local 
application  of  iodine.  Galezowski  (Re- 
cueil d'Ophtalmologie,  Oct.,  '92). 

Case  of  symmetrical  daeryoadenitis 
in  which  internal  administration  of 
iodide  of  potassium  was  followed  by 
rapid  subsidence  of  the  swelling.  Snell 
(Lancet,  July  23,  '92). 

Case  of  non-suppurative  inflammation 
of  the  lacrymal   glands   occurring   in   a 
negress,  with  a  history  of  rheumatism. 
Mercuric  chloride  and  potassium  iodide, 
with   applications  of   hot   water  to   the 
tumors,   caused   cure.     R.    L.    Randolph 
(Archives  of  Ophthal.,  vol.  xxvi,  No.  1). 
Tumoes. — Neoplasms,    such    as    sar- 
coma and  adenoma,  and  hypertrophy  of 
the  gland,  are  of  rare  occurrence.     The 
latter  is  at  times  of  congenital  origin,  but 
is  usually  an  affection  of  later  years.    The 
gland  may  attain  a  large  size,  and  cause 
serious  damage  to  the  eyeball  by  com- 
pression. 

Ateopht  of  the  lacrymal  gland  is  very 
rare,  being  usually  associated  with  xe- 
roma  of  the  conjunctiva. 
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Daceyops  is  the  name  given  to  a  cystic 
disturbance  of  one  of  the  ducts  of  the 
gland,  and  occurs  as  a  bluish-pink,  trans- 
lucent, elastic  tissue,  which  is  found 
under  the  conjunctiva  in  the  position  of 
the  gland. 

Laceymal  fistula  may  form  occa- 
sionally as  a  sequel  of  inflammation  or 
traumatism  of  the  gland,  and  may  cause 
a  constant  discharge  of  tears  through  its 
orifice.  A  similar  condition  has  also 
been  observed  of  congenital  origin. 

Dislocation  of  the  gland  has  been 
met  with  in  a  few  instances  as  a  result 
of  trauma,  and  in  a  very  few  in  which 
the  prolapse  was  congenital.  In  other 
rare  instances  it  was  spontaneous  in 
origin. 

Case  of  traumatic  prolapse  of  lacrymal 
gland  in  2  V2-year-old-boy  due  to  fall  on 
sharp  stones;  excision;  no  perceptible 
difference  in  moistening  of  eyes  or  flow 
of  tears,  confirming  de  Wecker's  theory 
concerning  emotional  lacrymation.  Hal- 
tenhoff  (Ann.  d'Ocul.,  May,  '95). 

Case  of  infant  who  fell  and  ruptured 
the  external   orbital   soft   tissues,   dislo- 
cating the  lacrymal  gland.     The  hernia 
was  reduced  and  the  skin  sutured.     The 
function  of  the  organ  was  not  disturbed. 
Bistis  (Ann.  d'Oculist.,  Dec,  '95). 
Treatment. — Extirpation  of  the  gland 
is  indicated  in  cases  of  neoplasms  and 
extreme  hypertrophy,  or  where  there  is 
obstinate  stillicidium  which  cannot  be 
controlled   in  any  other  way.     This  is 
accomplished   by   removing   the   gland, 
either  directly  through  a  skin  incision 
made  over  the  gland,  or  by  an  incision 
through  the  conjunctiva  after  exposure 
of  the  cul-de-sac,  by  division  of  the  ex- 
ternal canthus.    The  latter  procedure  is 
the  one  usually  employed,  as  the  ptosis 
which  is  apt  to  follow  the  first  men- 
tioned, due  to  injury  of  the  levator,  is 
avoided,  and  the  resultant  scar  is  much 
less  conspicuous. 

In  treatment  of  catarrhal  lacrymal  ob- 
structions with  epiphora,  ablation  of  the 


palpebral  portion  of  the  lacrymal  gland 
advised  if  symptoms  persist  after  the 
ordinary  treatment  has  secured  a  per- 
meability of  the  lacrymal  passages.  Ter- 
son  (Recueil  d'Ophtal.,  May,  '91). 

In  case  of  hernia  of  the  lacrymal  gland, 
produced  by  traumatism,  protruding 
portion  removed  without  interfering 
with  the  function  of  the  gland.  Panter 
(Omaha  Clinic,  June,  '92). 

The  removal  of  the  lacrymal  gland  is 
a  procedure  demanding  consideration  in 
the  treatment  of  simple  or  complicated 
epiphora,  and  of  those  instances  which 
resist  ordinary  means.  It  is  an  operation 
which  should  be  held  in  reserve  and  as  a 
last  resource.  Palpebral  removal  is  an 
operation  of  choice,  suitable  for  simple 
and  for  the  majority  of  complicated 
eases;  whereas  orbital  removal  iB  an 
operation  of  necessity.  True  (Archives 
d'Ophtal.,  May,  '93). 

Three  cases  of  tumor  of  the  lacrymal 
gland.  The  only  operative  procedure 
indicated  in  the  second  stage  of  the  dis- 
ease is  the  horseshoe-incision,  made  suffi- 
ciently far  from  the  orbital  rim  to  avoid 
injury  of  the  frontal  nerves.  Dianoux 
(Ann.  d'Ocul.,  Aug.,  '94). 

Excretory  Apparatus,  Diseases  of  the. 

In  contradistinction  to  diseases  of  the 
secretory  portion  of  the  lacrymal  appa- 
ratus, diseases  of  the  excretory  portion 
are  of  very  frequent  occurrence  and  are 
all  characterized  by  the  common  and  an- 
noying symptom  of  tears  flowing  over 
the  cheek. 

Anomalies  of  the  Puncta  Lacby- 
malia  and  of  the  Canaliculi. — Con- 
genital.— Complete  obliteration  or  ab- 
sence of  the  puncta  as  well  as  double 
puncta  has  been  occasionally  observed. 
At  times  the  puncta  and  canaliculi  may 
be  wanting,  the  canals  being  represented 
by  narrow  grooves  along  the  edges  of  the 
lid. 

Case  of  congenital  epiphora  of  both 
canaliculi  in  one  eye  and  of  inferior  one 
in  other  in  child  complaining  of  epiphora; 
hereditary  origin.  Lafite-Dupont.  (Ann. 
d'Ocul.,  Apr.,  '95) . 
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Acquired. — Such  anomalies  are  usually 
flie  result  of  chronic  inflammations  of 
the  lids  and  conjunctiva,  which  have  dis- 
turbed the  normal  relationship  existing 
between  the  puncta  and  the  bulbar  con- 
junctiva. They  are  frequently  induced 
by  old  age,  due  to  a  senile  relaxation  in 
the  orbicularis  palpebrarum,  and  are  con- 
stantly present  in  paralysis  of  the  seventh 
nerve. 

Two  eases  of  dacryorrhcea  caused  by 
atresia  of  the  puncta  in  consequence  of 
spastic  contracture  of  the  sphincter. 
Seggel  (Zehender's  klin.  Monat.  f.  Augen- 
heilk.,  Sept.,  '90). 

Lacrymal  gland  supplied  by  the  facial 
nerve.  One-sided  weeping  is  due  to  a 
paralysis  of  that  nerve.  The  gland  is 
only  brought  into  activity  in  the  act  of 
weeping  or  in  forced  lacrymal  secretion. 
Ooldzieher  (Revue  Gen.  d'Ophtal.,  Jan., 
'94). 

Secretion  of  tears  due  to  the  influence 
of  a  branch  of  the  seventh  pair.    Tribou- 
deau  (Jour."  de  M6d.  de  Bordeaux,  Nov. 
3,  '95). 
Eversion  of  the  punctum  is  almost  a 
constant  consequence  of  ectropion,  and 
is  also  present  in  those  rare  cases  when 
the  eyeball  is  so  deeply  set  that  a  triangu- 
lar space  intervenes  between  the  lid  and 
the  globe. 

Complete  obliteration  is  a  not  infre- 
quent result  of  burns  and  traumatisms 
which  have  involved  the  lids,  and  of 
granular  conjunctivitis  and  blepharitis. 
Barely,  the  canal  may  be  blocked  by  a 
cilium  or  polyp,  or  by  leptothrix. 

Cylindrical  grass-blade,  one-half  cen- 
timetre long,  extracted  from  the  upper 
canaliculus  of  a  man.  Rodionoff  (Russ- 
kaia  Meditzina,  No.  8,  '88) . 

Case  in  which  abscess  of  the  inferior 
lacrymal  canal  was  found  to  be  caused 
by  a  piece  of  lettuce-leaf  2  millimetres 
long  and  1  millimetre  in  circumference. 
The  foreign  body  had  been  driven  into 
the  nose  and  thence  into  the  nasal  duct 
by  repeated  efforts  of  sneezing.  Malgat 
(Recueil  d'Ophtal.,  Apr.,  '90). 
Mass  of  actinomycoses  removed  from 


lower  canaliculus  of  a  healthy  man. 
Huth  (Centralb.  f.  prakt.  Augenh.,  Apr., 
'94). 

Symptoms. — The  most  common  symp- 
tom of  all  these  anomalies  is  the  constant 
overflow  of  tears.  This  is  annoying  in 
itself,  but,  more  than  that,  it  frequently 
causes  such  irritation  of  the  skin  about 
the  lids,  that  an  inflammation  is  set  up 
which  causes  contraction  of  the  parts, 
and  still  further  interference  with  the 
proper  canalization  of  the  tears. 

Hyperemia  and  catarrh  of  the  con- 
junctiva are  constantly  present,  consecu- 
tive to  all  forms  of  lacrymal  obstructions. 
Treatment. — Usually  the  simple  dila- 
tation of  the  punctum,  or  the  slitting  up 
of  the  canaliculus,  is  sufficient  to  effect 
a  cure,  with  the  co-operation  of  an  as- 
tringent wash  of  zinc  and  boric  acid. 

In  the  treatment  of  lacrymal  obstruc- 
tion, the  lower  canaliculus  is  slit  with  a 
bistoury  or  scissors  only  to  a  distance  of 
five  millimetres  from  the  puncta,  and 
Bowman's  sounds  passed  for  eight  days 
following.  The  triple-furrowed  sound  is 
introduced  and  allowed  to  remain  in 
place  during  the  remainder  of  the  treat- 
ment, the  instillation  of  a  1-per-cent.  so- 
lution of  zinc  chloride  being  made  along 
its  capillary  furrows.  Libbrecht  (Recueil 
d'Ophtal.,  May,  '91). 

Lacrymal  obstruction  often  success- 
fully treated  by  slitting  upper  canalic- 
ulus. Story  (Ophthalmic  Review,  June 
'95). 

Hypnotism  successfully  used  in  a  num- 
ber of  eases  to  pass  lacrymal  probes, 
and  even  for  slitting  up  the  canaliculus 
without  pain.  A.  E.  Davis  (Post-gradu- 
ate, Nov.,  '96). 

If  the  condition  has  been  brought 
about,  however,  by  a  high  degree  of 
ectropion,  or  is  the  result  of  an  extensive 
burn,  relief  will  be  frequently  difficult  to 
attain,  and  extensive  plastic  operations 
may  be  necessitated  before  the  lid  is 
restored  to  its  normal  position. 

Anomalies  of  the  Lacrymal  Sac  and 
Nasal  Duct. 
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Dacryocystitis  or  inflammation  of 
the  lacrymal  sac  may  be  either  acute  or 
chronic. 

Symptoms. — The  disease  is  rarely 
acute,  but  begins  generally  as  a  chronic 
inflammation,  which  manifests  itself  by 
a  slight  swelling  and  redness  at  the  inner 
canthus,  and  by  persistent  and  trouble- 
some lacrj'mation,  or  by  the  discharge  of 
a  muco-purulent  secretion  from  the  inner 
canthus  of  the  eye.  Pressure  on  the  sac 
will  express  a  secretion  which  is  either 
mucoid  or  muco-purulent,  either  into  the 
conjunctival  cul-de-sac  or  into  the  nose. 
This  condition  of  affairs  may  persist  and 
the  sac  may  become  chronically  dis- 
turbed, and  give  rise  to  a  tumor  of  con- 
siderable size  (lacrymal  tumor,  or  muco- 
cele). Frequently  the  inflammation  as- 
sumes an  acute  form,  and  the  region  of 
the  sac  becomes  swelled  and  reddened 
and  a  thick  creamy  pus  forms  in  the  sac, 
which  is  only  expressed  after  some  diffi- 
culty. The  pain  is  intense,  and  there  are 
marked  constitutional  symptoms,  such  as 
fever  and  loss  of  appetite.  If  the  parts 
are  undisturbed,  the  skin  ulcerates  and 
is  perforated  usually  beneath  the  ten- 
don of  the  orbicularis  muscle,  and  a  per- 
manent fistula  is  formed.  More  rarely, 
the  opening  in  the  sac  heals,  and  the  for- 
mation of  the  fistula  is  avoided.  As  a  re- 
sult of  the  fistulous  formation,  pus  fre- 
quently burrows  into  the  deeper  tissue, 
and  necrosis  of  the  neighboring  bones  is 
not  rarely  occasioned. 

Under  certain  conditions,  more  espe- 
cially after  forcible  probing,  dacryo- 
cystitis may  be  followed  by  various  ac- 
cidents affecting  the  orbit  of  the  eye 
itself.  Such  accidents  are  very  rare. 
The  most  common  is  abscess  of  the  or- 
bit, which  is  followed  commonly  by 
atrophy  of  the  optic  nerve.  The  pallor 
of  the  disc  appears  with  great  sudden- 
ness, and  the  resulting  atrophy  is  com- 
plete and  incurable.  Other  complica- 
tions are,  in  order  of  frequency:    papil- 


litis, which  may  subside  completely  or 
may  be  followed  by  atrophy;  neuro- 
paralytic keratitis  and  other  trophic 
troubles;  or  paralysis  of  some  ocular 
muscles.  The  walls  of  the  orbit  may 
be  affected,  and  the  surrounding  sinuses 
involved.  Then  the  meninges  may  be 
attacked.  The  prognosis  is  always 
grave  as  regards  vision,  and  in  one  case 
death  has  been  recorded.  Any  propto- 
sis  following  an  operation  in  the  lacry- 
mal duct  should  arouse  suspicion  in  the 
mind  of  the  surgeon.  A  large  opening 
should  be  made  into  the  sac,  and  the  sac 
disinfected,  or,  better  still,  destroyed 
with  the  actual  cautery.  Mouzels  (La 
Clinique  Ophtol.,  Oct.  25,  1903). 

Etiology. — In  the  great  majority  of 
cases  dacryocystitis  is  secondary  to  dis- 
eases of  the  lacrymo-nasal  duct,  primary 
inflammation  of  the  lacrymal  sac  being 
an  extremely  rare  affection.  It  is  a  dis- 
ease of  adults,  being  rare  in  children, 
when  it  occurs  under  10  years  of  age 
being  usually  significant  of  inherited 
syphilis. 

Seven  eases  of  so-called  blennorrhoea 
of  the  lacrymal  sac  in  newborn  infants. 
This  condition  can  usually  be  accounted 
for  by  an  atresia  of  the  nasal  opening  of 
the  lacrymal  canal,  caused  by  a  failure  of 
absorption  of  the  embryonic  tissues  in 
this  position.  Avoidance  of  sounds  is 
recommended ;  slight  digital  pressure  over 
the  sac,  combined  with  frequent  cleaning 
of  the  eye,  will  work  a  cure  in  a  short 
time.  Peters  (Zehender's  klin.  Monats. 
f.  Augenh.,  Nov.,  '91). 

Fifty  cases  of  dacryocystitis.  In  24 
the  affection  was  bilateral,  and  there  was 
usually  an  interval  of  several  months 
after  the  time  of  infection.  Chauvel 
(Reeueil  d'Ophtal.,  May,  '92). 

Fatal  case  of  dacryocystitis  caused  by 
injection  of  3-per-cent.  solution  of  alum 
acetate  into  the  canal.  Leplat  (Reeueil 
d'Ophtal.,  Nov.,  '94). 

Case  of  dacryocystitis  following  slit- 
ting and  probing  of  canaliculi;  total 
blindness.  Valude  (Ann.  d'Ocul.,  Mar., 
'95). 

Nasal  condition  examined  in  94  cases 
of  dacryocystitis   showing  that   89   had 
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some  nasal  affection,  whereas  in  only  5 
was  the  nose  healthy.  E.  Waggett 
(Ther.  Monats.,  Dee.,  '96). 

Examinations  of  the  secretion  from  in- 
flamed tear-sacs  shows  no  one  organism 
is  found  constantly  in  ordinary  mucocele. 
Eyre  (Ophth.  Record,  Nov.,  '97). 

Treatment. — As  inflammation  of  the 
lacrymal  sac  is  dependent  in  most  cases 
upon  disease  of  the  lacrymal  duct,  any 
obstruction  existing  there  should  be  com- 
bated in  the  manner  presently  to  be  de- 
scribed. If  this  has  been  neglected,  how- 
ever, and  an  acute  exacerbation  has  been 
inaugurated,  hot  applications  should  be 
made  to  the  tumor,  and  any  pus  evacu- 
ated by  direct  incision  into  the  sac  as 
soon  as  its  presence  is  manifested.  Calo- 
mel and  quinine  should  be  administered 
internally.  If  seen  early,  before  this  pro- 
cedure is  rendered  impossible  by  the 
swelling  of  the  parts,  an  entrance  should 
be  effected  into  the  sac  by  slitting  up 
the  lower  canaliculus,  and  the  abscess- 
cavity  washed  freely  with  a  solution  of 
bichloride  of  mercury  (1  to  8000). 

Flexible  sound  of  whalebone  employed 
when  the  sac  is  the  seat  of  obstruction. 
Suarez  (Recueil  d'Ophtal.,  May,  '90). 

If  pericystitis  is  seen  in  the  first  two 
or  three  days,  before  suppuration  be  es- 
tablished, it  may  be  aborted  by  a  single 
catheterization.  If  suppuration  is  estab- 
lished, early  incision  advocated.  Pari- 
naud  (Ann.  d'Ocul.,  May,  June,  '91). 

Ten-volume  peroxide  of  hydrogen  suc- 
cessfully used  in  an  8-year-old  case  of 
lacrymal  abscess  with  fistula.  McCul- 
lough   (Canada  Lancet,  Jan.,  '92). 

In  blennorrhoea  of  the  lacrymal  sac  in 
newborn  infants,  mechanical  expression 
of  the  contents  of  the  sac  is,  in  many 
cases,  unnecessary.  Heddaeus  (Zehen- 
der"s  klin.  Monats.  f.  Augenh.,  Mar.,  '92) . 
In  lacrymal  obstruction  it  is  possible 
to  thoroughly  cleanse  the  lacrymal  sac 
and  to  inject  any  desired  application  for 
the  relief  of  inflammation  of  its  walls 
through  the  dilated  or  enlarged  punctum 
without  slitting  the  canaliculus.  Proper 
treatment  of  acute  blennorrhoea   of  the 


sac,  when  seen  early,  should  consist  in 
the  use  of  hot  compresses  and  antiseptic 
injections.  If  the  swelling  is  great  and 
suppuration  threatens,  an  incision  into 
the  sac  advised,  and,  after  slitting  the 
canaliculus,  the  passage  of  proper  probes. 
Risley  (Jour.  Amer.  Med.  Assoc,  Sept. 
17,  '92). 

Sodium  fluoride,  0.5-per-cent.  solution, 
recommended  in  dacryocystitis.  Duclos 
(Archives  Clin,  de  Bordeaux,  June,  '95). 

Ten-percent,  solution  of  zinc  chloride 
preferred  as  the  application  in  dacry- 
ocystitis. Frohlich  (Klin.  Monatsb.  fiir 
Augenh.,  Jan.,  '96). 

Chronic  inflammation  of  the  lacrymal 
passages.  The  treatment  should  be  di- 
rected (1)  toward  the  removal  of  patho- 
logical processes  and  malformations  of 
the  nasal  chamber;  (2)  toward  the 
restoration  of  the  patency  of  the  pas- 
sages; (3)  toward  the  alleviation  of  all 
the  factors  conducive  to  the  production 
of  ocular  irritation;  (4)  toward  the 
proper  correction  of  any  existent  dys- 
crasia.  W.  O.  Nance  (Jour.  Amer.  Med. 
Assoc,  Oct.  27,  1900). 

Stricture  of  the  Lacrymal  Duct. 

Symptoms. — These  are  the  same  as  in 
the  first  stages  of  dacryocystitis,  and  con- 
sist chiefly  in  obstinate  lacrymation  and 
in  the  ability  to  express  a  viscid  matter 
into  the  cul-de-sac  by  pressure  with  the 
finger  upon  the  lacrymal  sac. 

Stricture  of  the  lacrymal  duct  is 
favored  greatly  by  its  relationships  and 
by  the  anatomy  of  its  parts.  The  mucous 
membrane  which  lines  the  bony  walls  of 
the  canal  is  very  vascular,  and  at  certain 
parts  is  thrown  into  folds,  which  swell 
under  slight  provocation  and  offer  suffi- 
cient obstacle  in  themselves  to  prevent 
the  proper  canalization  of  the  tears. 
Again,  the  duct  bears  such  a  close  rela- 
tionship to  the  nose,  that  it  is  necessarily 
exposed  to  all  inflammations  of  this  cav- 
ity. Indeed,  the  great  majority  of  cases 
of  lacrymal  obstruction  are  secondary  to 
acute  or  chronic  disease  of  the  nose.  This 
is  particularly  true  of  nasal  disease  of 
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syphilitic  origin.  As  a  consequence  of 
its  liability  to  inflammation  by  direct 
continuity  of  structure,  the  nasal  end  of 
the  duct  is  the  most  frequent  seat  of 
stricture,  the  commencement  of  the  duct 
at  the  extremity  of  the  lacrymal  sac  offer- 
ing the  next  most  favorable  site  for  the 
development  of  stricture. 

Thirty  out  of  thirty-five  cases  in  which 
there  was  found,  in  chronic  alteration  of 
the  lacrymal  apparatus,  an  impairment 
of  the  nasal  mucous  membrane  or  a  de- 
flection of  the  nasal  septum.  Kruch 
(Annali  di  Ottalmol.,  No.  3,  '88). 

Ozaena  is  a  frequent  cause  of  disease 
of  the  lacrymal  passages.  Van  Milligen 
(Archives  d'Ophtal.,  Nov.,  Dec,  '89). 

Epiphora  may  result  from  an  obstruc- 
tion of  the  lacrymo-nasal  duct  from 
swelling  of  the  mucous  membrane,  hav- 
ing its  primary  origin  in  chronic  or  sub- 
acute post-nasal  catarrh,  while  the  same 
symptoms  may  arise  from  atrophic 
changes  with  contraction,  a  part  of  a 
similar  process  in  the  intranasal  passages. 
Lacrymal  abscess  may  be  traced  to 
chronic  pharyngitis,  with  involvement  of 
the  mucous  membrane  of  the  lacrymal 
duet,  producing  true  stricture,  interfer- 
ence with  drainage,  and  development  of 
pathogenic  organisms.  De  Schweinitz 
(Cincinnati  Lancet-Clinic,  May  14,  '92). 
Four  methods  by  which  nasal  dis- 
orders may  lead  to  eye-symptoms  and 
eye-lesions:  1.  By  processes  of  growth, 
causing  extension  of  tumors  through  the 
sinuses  into  the  orbit  or  into  the  cranial 
cavity,  and  hypertrophies  involving  me- 
chanically the  nasal  end  of  the  duct. 
2.  By  extension  of  infection  through 
lymph-vessels  and  foramina  or  deficien- 
cies in  the  bony  walls,  or  by  continuity 
of  surface;  spread  of  inflammatory  proc- 
esses into  the  lacrymal  sac  and  into  the 
orbit,  thus  affecting  the  intracranial 
portion  of  the  optic  nerve.  3.  By  cir- 
culatory disturbances,  which  occur  in  the 
form  of  venous  congestion  whenever  me- 
chanical conditions  exist  in  the  nose 
which  impede  the  circulation.  4.  By 
nervous  disturbances.  Gradle  (Jour. 
Amer.  Med.  Assoc,  Sept.  10,  '92). 

Infection  of  the  conjunctival  sac  by 
bacteria  from  the  nose  is  impossible  by 


way  of  the  lacrymal  canal.  Bach  (Ar- 
chiv  f.  Ophthalmologic,  B.  40,  H.  3,  '94). 
Pneumococcus,  a  normal  occupant  of 
respiratory  tract,  may  cause  ocular 
trouble  by  infection  through  lacrymal 
passages  or  endogenetically.  Cuenod 
(Ann.  d'Ocul.,  May,  '95). 

Two  cases  of  laerymation  caused  by 
the  presence  in  the  mouth  of  decayed 
stumps  of  teeth,  through  induction  of 
the  chronic  inflammation  of  the  antrum 
and  the  nasal  fossa,  thence  extending  up- 
ward into  the  nasal  duct.  Puech  (Rec 
d'Ophtal.,  Nov.,  '95). 

In  scrofulous  persons  exostosis  of  the 
nasal  duct  is  a  cause  of  stenosis.  Gale- 
zowski  (Rec.  d'Opht,  No.  2,  p.  166,  '96). 
Some  cases  of  apparent  closure  of  the 
nasal  duct,  with  all  the  symptoms  of 
dacryocystitis,  are  really  due  to  the  pres- 
ence of  groups  of  actinomycosis.  Evetsky 
(Arch.  d'Ophtal.,  Apr.,  '96). 

Obstinate  unilateral  laerymation  in  a 
newborn  child  usually  signifies  obstruc- 
tion of  the  tear-duct.  Landolt  (Annalea 
de  Gyn.  et  d'Obst.,  Jan.,  '97). 

Among  the  predisposing  causes  of  dis- 
eases of  the  lacrymal  passages  are  such 
defects  of  structure  as  flattening  of  the 
bony  canal  or  other  irregularities,  and 
defects  of  refraction. 

Syphilis,  gout,  phthisis,  scrofula,  or 
any  of  the  infectious  diseases  may  cause 
lacrymal  disorder. 

Among  the  local  causes  are  conjuncti- 
vitis at  the  upper  end  of  the  lacrymal 
passage,  and  nasal  disease  at  the  other 
end,  the  morbid  process  in  either  instance 
spreading  to  the  nearest  canal.     L.  Con- 
ner  (Jour.  Amer.  Med.  Assoc,  July  2, 
'98). 
Treatment. — While  an  absolute  and  a 
complete   cure   of  lacrymal   obstruction 
may  be  frequently  attained,  more  often 
relief  is  only  partial.    If  the  obstruction 
in  the  duct  be  due  to  swelling  of  the 
mucous  membrane  merely,  the  prognosis 
is  good;  but  if  the  stricture  be  of  bony 
origin  it  may  be  regarded  as  incurable. 
Treatment  may  be  either  palliative  or 
curative.      The   former   consists   in   re- 
peatedly  pressing   the   contents   of   the 
lacrymal  sac  into  the  nose  by  the  finger, 
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and  by  the  employment  of  antiseptic  and 
astringent  eye-washes,  or  by  throwing  a 
stream  of  boric-acid  solution  into  the  sac 
by  means  of  an  Anel  syringe.  Attention 
■must  be  directed  toward  the  nasal 
mucous  membrane,  and  any  local  irrita- 
tion existing  about  the  nasal  opening  of 
the  duct  must  be  controlled  with  local 
applications. 

In  washing  out  the  laerymal  passages, 
a  hollow,  conical  cannula,  which  has  its 
lower  opening  upon  the  side  and  a  short 
distance  above  the  terminal  point,  em- 
ployed. Vignes  (Recueil  d'Ophtal.,  Mar., 
'91). 

The  curative  plan  of  treatment  re- 
solves itself  into  some  form  of  surgical 
procedure.  These  measures  have  been 
conveniently  classed  by  Theobald  under 
four  heads:  1.  Those  which  aim  to  re- 
store the  natural  passages.  2.  Those 
which  have  for  their  object  the  forma- 
tion of  a  new  passage  into  the  nose  for 
the  tears.  3.  Those  which  aim  at  the 
obliteration  of  the  natural  passages, — -the 
laerymal  sac  and  duct.  4.  The  removal 
of  the  laerymal  gland  for  the  purpose  of 
arresting  the  secretion  of  tears. 

The  first  step  toward  the  restoration  of 
the  natural  passages  consists  in  the  oper- 
ation of  Bowman,  which  consists  in  slit- 
ting up  the  lower  canaliculus  throughout 
its  entire  length.  This  is  accomplished 
by  entering  a  fine  canaliculus-knife  into 
the  inferior  punctum,  and  by  slowly 
pushing  it  along  the  floor  of  the  canalic- 
ulus, until  it  abuts  against  the  inner 
wall  of  the  sac  as  it  rests  against  the 
laerymal  bone.  The  handle  of  the  knife 
should  now  be  swept  upward,  while  an 
upward  and  slightly  backward  inclina- 
tion is  given  to  the  blade  of  the  knife.  A 
ready  entrance  into  the  sac  being  gained 
by  the  successful  accomplishment  of  this 
act,  attempts  should  be  made  to  engage 
the  stricture,  and  to  dilate  its  caliber  by 
means  of  probes.    I  generally  first  make 


the  attempt  with  a  very  small  Bowman 
probe,  and  then  gradually  increase  the 
size  by  passing  slightly-higher  numbers 
every  second  or  third  day.  I  am  satisfied 
after  a  No.  6  probe,  with  a  caliber  of  1.50 
millimetres,  can  be  passed  into  the  nose 
without  difficulty.  Larger  probes  are 
not  employed,  as  they  are  apt  to  injure 
the  mucous  membrane  and  periosteum, 
and  in  some  cases  to  lead  to  necrosis. 
Weber,  Cooper,  and  Theobald,  however, 
think  sounds  of  the  size  of  a  Bowman  No. 
6  quite  inadequate,  and  have  devised 
probes  of  much  larger  caliber,  employing 
instruments  of  a  diameter  of  4  milli- 
metres in  the  treatment  of  the  majority 
of  their  cases.  As  stated  above,  I  am 
generally  satisfied  with  a  dilatation  of 
1.50  millimetres,  and  alternate  the  pas- 
sage of  probes  by  careful  syringing  of  the 
duct  with  a  weak  solution  of  zinc  and 
boric  acid. 

Routine  slitting  up  of  the  canaliculi  in 
every  case  demanding  treatment  of  the 
laerymal  sac  or  nasal  duct  deprecated. 
Stenosis  of  the  lower  end  of  the  nasal 
duct  often  can  be  relieved  by  the  galvano-' 
cautery.  Gillet  de  Grandmont  (Recueil 
d'Ophtal.,  May,  '90). 

In  stenosis  of  the  nasal  duct,  method 
recommended  by  Benson,  which  consists 
in  the  use  of  removable  styles,  intro- 
duced by  the  patient  and  worn  during 
the  night.  Hasbrouck  (Jour,  of  Ophthal., 
Otol.,  and  Laryn.,  Apr.,  '90). 

After  first  obtaining  local  anaesthesia 
by  cocaine,  electrolysis  of  the  laerymal 
duct  may  be  effected  by  passing  an  ordi- 
nary Bowman  probe  into  position,  and 
then  connecting  the  negative  electrode  of 
a  battery  with  the  handle  of  the  probe 
by  a  serre-fine,  and  effecting  continuity 
of  circuit  by  forcing  a  small  platinum 
tracheotomy  cannula,  to  which  the  posi- 
tive electrode  of  the  battery  has  been 
fastened  into  the  corresponding  nostril 
so  as  to  meet  the  probe.  After  this  has 
been  done,  a  larger-sized  probe  can  be 
readily  introduced.  Gorecki  (Archives 
d'Ophtal.,  Sept.,  '90). 
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Summary  of  methods  of  treatment  of 
affections  of  the  lacrymal  apparatus: 
1.  Epiphora:  astringent  and  antiseptic 
collyria.  2.  Catarrh,  with  and  without 
stricture:  in  the  first  case,  catheterism 
by  Bowman's  probes,  followed  by  injec- 
tions of  sublimate,  1  to  3000;  in  the  sec- 
ond, the  injections  will  suffice.  Finally, 
extirpation  of  one  or  both  parts  of  the 
lacrymal  gland.  3.  Suppuration  of  the 
sac:  if  acute,  incision  of  the  anterior 
wall,  bichloride  wash,  and  iodoform 
dressing;  if  chronic,  treatment  for  blen- 
norrhea ;  and,  if  this  fails,  incision  of  the 
sac  and  cauterization  of  the  mucous 
membrane  with  actual  cautery.  4.  Lac- 
rymal fistula  and  fungosities  of  sac: 
thorough  destruction,  by  thermocautery, 
of  the  sac  and  its  surrounding  tissue. 
5.  Alterations  of  the  bony  walls:  open- 
ing, scraping,  curetting,  and  cauteriza- 
tion. Specific  treatment,  if  required. 
Lagrange  (Gaz.  Hebdom.  des  Sciences 
M6d.  de  Bordeaux,  Sept.  20,  Nov.  1,  '91). 

Importance  of  examining  the  nasal 
passages  after  the  passing  of  lacrymal 
probes,  both  in  order  to  determine  their 
position  and  to  detect  the  presence  of  any 
abnormality  which  might  tend  to  ob- 
struct the  lower  end  of  the  ducts.  Cheat- 
ham (Amer.  Pract.  and  News,  Apr.  27, 
'93). 

Lacrymal  duct  kept  open  by  passing 
small-sized  cannula  containing  probe 
through  canal;  cannula  removed  and 
split  pea  of  lead  fastened  to  one  end  of 
thread  pulled  up  until  its  progress  is  ar- 
rested; second  shot  attached  to  upper 
end  near  punetum.  Vilas  (Med.  Rec, 
June,  '95) . 

Use  of  large  probes  urged  in  the  treat- 
ment of  chronic  eases  of  stricture  of  the 
lacrymal  duct.  G.  M.  Black  (Phila.  Med. 
Jour.,  July  16,  '98). 

One  hundred  and  thirty  cases  of  lacry- 
mal stricture  treated  with  the  large 
probes  until  pronounced  cured;  40  of 
these  were  kept  under  observation  for 
periods  varying  from  1  to  8  years  and  re- 
lapse had  occurred  in  only  2  cases.  H.  0. 
Reik  (Phila.  Med.  Jour.,  July  16,  '98). 

Conservatism  advisable  in  the  treat- 
ment of  epiphora  and  lacrymal  obstruc- 
tion; cutting  operations  are  followed 
by  only  temporary  relief,  and  subsequent 


contractions  make  strictures  worse  than 
before.  Lacrymal  retention  will  often 
disappear  with  the  cure  of  intra-ocular 
conditions.  S.  D.  Risley  (Jour.  Amer. 
Med.  Assoc,  Oct.  24,  '98). 

In  tear-duet  obstruction  repeated  prob- 
ings  have  been  almost  entirely  aban- 
doned personally,  the  use  of  solid  metal 
styles  made  of  electrical-fuse  wire  being 
preferred.  After  dividing  the  lower 
canaliculus  and  the  stenosed  portion  of 
the  tear-duct  by  means  of  a  specially 
constructed  knife,  a  No.  6  Couper  bulb- 
ous probe  is  inserted,  and  then  the  style. 
■When  the  style  is  properly  inserted,  the 
bent  upper  portion  should  lie  in  the  di- 
vided canaliculus  without  causing  in- 
convenience, and  without  being  seen  ex- 
cept on  eversion  of  the  eyelid.  The  style 
need  not  be  removed  for  two  or  three 
months,  by  which  time  the  cure  is  gen- 
erally complete.  The  only  further  treat- 
ment necessary  is  the  use  of  an  alum- 
and-boric  lotion  for  bathing  the  eye,  and 
the  emptying  of  the  sac  by  pressure  over 
it  with  the  finger.  The  treatment  has 
been  tested  in  about  two  hundred  cases 
with  gratifying  results.  McGillivray 
(Glasgow  Med.  Jour.,  Dec,  '99). 

In  lacrymal  obstruction  and  suppura- 
tive   conditions    of    the    lacrymo-nasal 
passages,  the  following  procedure  is  su- 
perior to  probing:    A  long  silver  probe 
with  an  eyelet  is  threaded  with  coarse 
silk  and  passed  into  the  canal  until  it 
emerges  from  the  nose,  whereupon  the 
two  ends  of  the  thread  are  tied.     It  is 
preferable  to  tie  a  large  knot  so  that 
by  pulling  the  string  through  the  canal, 
which  is  done  two  or  three  times  a  day, 
a  larger  opening  is  produced.   The  string 
is  removed  in  one  week.    The  operation 
can   generally   be   performed   under   co- 
caine anaesthesia.     Pond   (Med.  Record, 
Feb.  2,  1901). 
In  infants  operative  procedure  should 
be  postponed  until  palliative  measures 
have  been  thoroughly  tried,  although  in 
obstinate  cases  this  may  be  successfully 
accomplished  under  a  general  anaesthetic. 
To  prevent  closure  of  the  duct  after  it 
has  been  made  patulous,  a  number  of 
operators  insert  a  leaden  style,  leaving 
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this  in  position  for  several  weeks  or 
months.  This  is  of  especial  value  when 
the  patients  live  at  a  distance,  and  cannot 
submit  to  the  frequent  and  continued 
probing  which  is  necessary  to  attain  the 
best  results. 

The  use  of  the  style  made  of  pure  sil- 
ver, not  larger  than  the  No.  6  Bowman 
probe,  and  having  the  upper  end.  bent  so 
as  to  lie  on  the  side  of  the  nose  close  to 
the  caruncle,  recommended.  This  is  worn 
from  four  to  twelve  weeks,  according  to 
the  pathological  character  of  the  strict- 
ure. After  this  mild  irrigation  of  the 
passages  with  the  aid  of  a  dental  syringe 
completes  the  recovery.  A  large  probe 
may  be  introduced  once  in  two  weeks, 
until  it  is  evident  that  all  tendency  to 
relapse  has  disappeared.  H.  D.  Noyes 
(N.  Y.  Eye  and  Ear  Infirmary  Reports, 
Jan.,  '99). 

There  are  many  which  require  more 
radical  measures  than  those  usually  re- 
sorted to.  Rapid  and  sure  relief  is  ob- 
tainable by  extirpation  of  the  lacrymal 
sac  and  gland.  This  takes  away  the 
source  of  irritation,  and  not  only  does 
away  with  the  disease  of  the  sac  and  its 
dangers,  but  diminishes  the  flow  of  tears 
materially.  Removal  of  the  larger  lac- 
rymal gland  causes  surprisingly  little 
diminution  in  the  apparent  moisture  of 
the  conjunctival  sac.  It  is  only  when 
the  eye  is  exposed  to  stimulus  that  the 
difference  is  usually  apparent,  and  then 
the  diminution  is  relative.  History  of 
five  cases  is  given.  W.  R.  Lancaster 
(Boston  Med.  and  Surg.  Jour.,  Jan.  10, 
1901). 

Extirpation  of  the  sac  most  satisfac- 
tory in  cases  of  long  duration  with  more 
or  less  profuse  muco-purulent  secretion, 
in  all  eases  with  fistula,  in  those  with 
changes  in  the  periosteum  and  with 
caries  of  the  bone,  and  in  those  result- 
ing from  the  action  of  caustics  or  from 
trauma,  in  cases  with  prolonged  conjun- 
tivitis,  ulcerations  of  the  lids,  and  m 
trachoma.  Albrand  (Deutsche  med. 
Woeh.,  Apr.  4,  1901). 

Other  surgeons  prefer  rapid  dilatation, 
and  insert  probes  of  the  largest  size  into 


the  duct  at  the  first  sitting,  this  being 
usually  performed  under  ether. 

Electrolysis  in  stricture  of  the  lacry- 
mal canal  found  rapidly  effective  in  a 
series  of  cases  in  which  probing  extend- 
ing over  a  long  period  had  failed  to 
afford  relief.  Its  advantages  are:  ab- 
sence of  pain,  no  bleeding,  and  antiseptic 
action.  Three  milliamperes  should  not 
be  exceeded;  and  the  sittings  two  min- 
utes. The  positive  pole  is  a  flat  sponge 
applied  to  the  nape  of  the  neck.  The 
canal,  after  withdrawal  of  the  probe,  is 
washed  out  with  a  4-per-cent.  solution 
of  protargol.  L.  L.  Mial  (N.  Y.  Med. 
Jour.,  Oct.  20,  1900). 

In  intractable  cases — as,  for  example, 
when  the  stricture  is  bony — two  pro- 
cedures have  been  practiced:  the  removal 
of  the  lacrymal  gland  and  the  oblitera- 
tion of  the  lacrymal  sac.  The  former  of 
these  has  been  modified  by  de  Wecker, 
who  excises  the  little  lobules  and  the 
emissary  ducts  from  both  the  subsidiary 
and  main  lacrymal  glands. 

Number  of  cases  in  which  lacrymatioa 
persisted  after  dacryocystitis,  although 
the  nasal  duet  and  tear-passages  gener- 
ally were  restored  to  their  normal  con- 
dition. In  some  instances  of  this  kind 
the  writer  has  observed  an  hypertro- 
phied  caruncle  the  removal  of  which  has 
cured  the  lacrymation.  So  long  as  the 
canaliculi  are  intact  a  large  caruncle  has 
little  bearing  on  lacrymation.  The 
puncta  dip  into  the  lacus  at  a  point  ex- 
ternal to  the  caruncle.  If,  however,  the 
canaliculus  has  been  incised  to  admit 
the  passage  of  probes,  the  opening  is 
carried  inward,  and  the  pressure  of  the 
caruncle  may  be  sufficient  to  block  it  by 
pressing  the  walls  into  contact  with  one 
another.  In  these  patients  the  removal 
of  the  projecting  part  of  the  caruncle 
sufficed  to  occasion  cessation  of  lacry- 
mation. The  excision  can  be  readily 
performed  under  cocaine.  Augieras  (La 
Clinique  Opht.,  June  25,  1902). 

A  simple  operation  to  replace  extir- 
pation of  the  lacrymal  sac.  In  some 
conditions,  such  as  ulcus  serpens,  it  is 
most  necessary  to  insure  that  the  cor- 
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nea   is   not   infected   by   microbes  from 
the  lacrymal  sac.    It  is  not  sufficient  to 
catheterize  the  canal  and  wash  out  the 
contents,  and  incision  or  excision  of  the 
sac  seems  unnecessarily  severe.     Occlu- 
sion of  the  canaliculi  may  be  obtained 
by  the  galvano-cautery.    The  immediate 
result  expected  was  a  retention  of  pus 
in  the  sac,  involving  the  need  of  a  sub- 
sequent excision ;    but  instead,  the  sac 
did  not  become  more  distended,  and  the 
inflammation    subsided.      The    cessation 
of    inpouring    tears    sufficed    to    bring 
about  a  cure  of  the  dacryocystitis.    The 
method    is   simple.     The   canaliculus   is 
dilated,    and    a    point    of    the    galvano- 
cautery   introduced   for   about   4   milli- 
metres;   then  the  current  is  turned  on, 
and  the  glowing  point  is  allowed  to  re- 
main  for   about   two   seconds.     Schultz 
(La     Clinique     Ophthalmol.,     Mar.     19, 
1904). 
Obliteration  of  the  sac  is  but  little 
practiced  at  present,  but  is  best  accom- 
plished by  means  of  the  galvanocautery. 
If  a  fistula  remain  after  abscess  of  the 
lacrymal  sac,  it  may  be  healed  by  apply- 
ing the  galvanocautery  to  its  freshened 
edges. 

William  Campbell  Poset, 

Philadelphia. 

LACTATION.    See  Nuusing. 

LACTUCARIUM. — Lactucarium  is  the 
concrete  milk-juice  of  Lactuca  virosa, 
of  the  family  Composites,  a  wild  variety 
of  lettuce  growing  in  Europe.  It  occurs 
in  irregular,  brown  lumps,  which  are 
wax-like  internally  when  cut,  and  pos- 
sess a  narcotic  odor  and  a  bitter  taste. 
It  is  soluble  in  alcohol,  ether,  and  partly 
soluble  in  water.  Lactucarium  contains 
58  per  cent,  of  lactucerin  (white,  crystal- 
line, and  soluble  in  alcohol),  lactucin 
(bitter  principle  in  fine,  white  scales,  and 
soluble  in  alcohol  and  80  parts  of  water), 
and  lactucic  acid. 

Preparations  and  Doses.  —  Lactuca- 
rium, 5  to  60  grains. 


Syrupus  lactuearii,  1/2  to  2  flui- 
draehms. 

Tinctura  lactuearii,  10  to  60  minims. 

Poisoning  by  Lactucarium.  —  Lactu- 
carium is  a  feeble  narcotic  poison.  When 
taken  in  overdose  the  symptoms  are  sim- 
ilar to  those  of  opium  poisoning.  In 
the  treatment  of  poisoning  by  lactuca- 
rium the  same  measures  that  are  used 
in  opium  poisoning  are  indicated:  the 
stomach  should  be  evacuted  if  possible; 
the  patient  should  be  roused  and  kept 
moving;  apomorphine,  ammonia,  coffee, 
douche,  atropine,  amyl-nitrite,  artificial 
respiration,  and  electricity  may  then  be 
used. 

Therapeutics. — Lactucarium  is  chiefly 
used  in  slight  irritation  of  the  larynx 
to  allay  nervous  irritability  and  in  cases 
where  there  is  an  idiosyncrasy  against 
opium.  The  syrup  is  used  in  cough- 
mixtures  for  children  and  delicate  sub- 
jects. Aubergier's  syrup  and  paste  are 
active,  uniform,  and  palatable.  Lactucin 
may  be  used  as  an  hypnotic  and  sedative 
in  the  dose  of  1  to  2  grains. 

LARYNGITIS  AND  KINDRED  DIS- 
ORDERS. 

Definition  and  Varieties. — The  term 
'laryngitis"  means  inflammation  of  the 
larynx;  but  to  properly  distinguish  the 
various  inflammatory  disorders  to  which 
this  organ  is  liable,  several  types  of  laryn- 
gitis are  recognized:  Acute  laryngitis,  in 
which  the  mucous  membrane  alone  is 
supposed  to  be  inflamed;  oedema  of  the 
larynx,  in  which  the  deeper  tissues  be- 
come infiltrated;  symptomatic  laryngitis, 
in  which  oedema  and  phlegmon  may  com- 
plicate acute  laryngitis  as  a  result  of 
mierobie  infection;  chronic  laryngitis,  in 
which  any  of  the  lesions  of  inflammatory 
origin  observed  in  the  foregoing  varieties 
have  assumed  chronicity.  These  types 
include  several  disorders  to  which  indi- 
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vidual  names  have  been  given,  but  they 
appear  to  represent  but  stages  or  degrees 
of  the  classical  forms. 

Acute  Laryngitis. 

Symptoms. — Acute  laryngitis  in  the 
majority  of  cases  is  the  result  of  the  tem- 
porary extension  of  a  chronic  catarrhal 
process  existing  in  neighboring  tissues, 
especially  the  nose,  the  pharynx,  or  the 
tonsils.  In  professional  singers,  for  in- 
stance, constant  traveling,  with  its  at- 
tending variations  in  climate  and  tem- 
perature, frequent  exposure  to  dust  and 
smoke,  etc.,  generally  keep  up  catarrhal 
disorder  of  the  naso-pharyngeal  tract. 
The  hypersemia  thus  induced  readily  ex- 
tends by  continuity  of  tissue  to  the  vocal 
organs  under  the  influence  of  any  undue 
exposure,  dampness,  cold,  or  any  factor 
capable  of  irritating  the  laryngeal  sur- 
faces. The  larynx  in  such  cases  may  be 
said  to  be  predisposed  to  a  mild  form  of 
catarrh  which  appears  more  or  less  fre- 
quently. In  such  cases  the  subjective 
symptoms  mainly  consist  in  a  constant 
desire  to  "hem"  and  a  feeling  of  constric- 
tion at  the  throat.  The  voice  is  altered 
in  quality  and  pitch;  it  becomes  gruff, 
and  hoarseness,  more  or  less  marked, 
follows.  Under  the  influence  of  proper 
treatment  and  rest  the  local  hypersemia 
quickly  subsides,  but  the  continued  use 
of  the  voice  prolongs  the  inflammatory 
process  and  tends  to  permanently  com- 
promise the  integrity  of  the  organ  as  an 
instrument. 

A  laryngoscopical  examination  some- 
times yields  but  little  evidence  of  inflam- 
mation, the  interarytenoid  space  alone 
showing  slight  hyperEemia.  In  the  vast 
majority  of  cases,  however,  the  entire 
larynx  shows  congestion,  the  vocal  bands 
being  distinctly  red.  Much  faith  cannot 
be  placed  upon  these  signs,  in  the  case  of 
male  singers,  however,  the  vocal  bands 
being  frequently  pink  and  even  red  in 


the  normal  state;  but  in  women,  local 
redness  usually  means  active  congestion, 
unless  the  patient  be  addicted  to  excess- 
ive use  of  alcoholic  drinks. 

In  persons  in  whom  the  voice  is  not 
subjected  to  more  than  ordinary  uses,  an 
attack  of  acute  rhinitis  frequently  pre- 
cedes the  laryngeal  disorder.  When, 
however,  the  laryngitis  is  primary, 
hoarseness  usually  occurs  as  the  first 
symptom,  though  slight  chilliness  occa- 
sionally alluded  to  is  a  premonitory  sign. 
The  voice  is  lowered  in  pitch,  a  pricking 
sensation  is  experienced  in  the  larynx, 
which  causes  hacking  and  aggravation  of 
the  local  congestion.  There  is  usually 
some  cough,  slight  dyspnoea,  and  occa- 
sionally some  pain  during  deglutition. 
There  may  be  a  slight  rise  of  tempera- 
ture. The  expectoration,  at  first  jelly- 
like and  viscid,  becomes  more  copious. 
As  this  proceeds,  the  hoarseness  becomes 
more  marked  and  persists  for  some  days, 
sometimes  weeks. 

When  examined  laryngoscopically  the 
larynx  is  found  markedly  congested.  The 
entire  laryngeal  membrane  may  be  in- 
volved, or  the  congestion  may.  be  limited 
to  the  vocal  bands  and  the  intra-aryte- 
noid  tissues,  the  redness  gradually  fad- 
ing off  toward  the  upper  portion  of  the 
laryngeal  walls,  except  posteriorly. 

Some  cases  of  acute  laryngitis  are  at- 
tended by  hfemorrhagic  symptoms,  the 
expectoration  of  blood  usually  following 
violent  coughing.  Besides  the  usual 
laryngeal  manifestations,  there  is  gener- 
ally to  be  found  a  circumscribed  patch, 
the  seat  of  rupture  of  a  superficial  vessel. 
In  some  cases  there  is  no  expectoration 
of  blood,  but  the  vocal  bands  show  a  red 
spot,  or  localized  hEemorrhagic  infiltra- 
tion. It  sometimes  shows  itself  inde- 
pendently of  a  catarrhal  condition  as  a 
result  of  undue  strain  in  using  the  voice. 
It  is  probable,   however,   that  a  latent 
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catarrhal  process  is  always  present  in 
such  cases,  and  that  the  vascular  walls 
are  inordinately  weak. 

Case  of  acute  hsemorrhagie  laryngitis 
and  record  of  several  cases  hitherto  pub- 
lished. Cardonne  (II  Progresso  Medico, 
Apr.,  '88). 

Haemorrhagic  laryngitis  is  an  acute 
catarrh  of  the  larynx,  accompanied  by 
haemorrhage  of  the  inflamed  mucous 
membrane,  owing  to  certain  peculiar 
conditions,  local  or  general.  La  Placa 
(Archivii  Ital.  di  Larin.,  Oct.,  '88). 

Case  of  hsemorrhagie  laryngitis  in  a 
healthy  woman,  30  years  of  age,  two 
months  gone  in  pregnancy.  Attention 
called  to  the  fact  that  three  out  of  six 
eases  reported  by  Striibing  occurred  in 
females  during  pregnancy  or  shortly 
after.  Treitel  (Deut.  med.-Zeit.,  Feb.  9, 
'91). 

Laryngeal  haemorrhage  may  be  of  rheu- 
matic origin.  Immobility  of  the  vocal 
cord,  with  consequent  huskiness,  is  one 
of  the  commonest  manifestations  of  the 
larynx.  G.  Hunter  Mackenzie  (Edin- 
burgh Med.  Jour.,  Dec,  '94). 

Laryngitis  hemorrhagica  attributed  to 
the  great  swelling  and  hyperplasia  of  the 
mucous  membrane,  the  increase  in  size 
and  number  of  the  vessels,  the  lessened  re- 
sistance of  their  walls,  and  the  frequent 
and  periodically  increased  blood-pressure 
from  coughing,  hawking,  etc. 

Every  idiopathic  laryngeal  catarrh  is 
entitled  to  be  termed  "laryngitis  haemor- 
rhagica,"  which,  without  external  cause, 
and  with  intact  mucous  membrane,  is  ac- 
companied by  haemorrhages  on  or  into 
the  mucous  membrane.  S.  Salzburg 
(Jour,  of  Laryn.,  etc.,  Oct.,  '97). 

(See  colored  plate.) 

The  rheumatic  diathesis  predis- 
poses to  a  disorder  of  the  larynx  simulat- 
ing acute  laryngitis,  but  differing  from  it 
in  that  local  phenomena  are  usually  less 
active  objectively.  The  voice  is  used 
with  difficulty  and  the  pain  is  sometimes 
much  more  severe  than  that  experienced 
in  other  inflammatory  disorders.  There 
is  dyspnoea  in  the  majority  of  cases. 

Eheumatism  of  the  larynx  sometimes 


occurs  in  conjunction  with  general  rheu- 
matism. It  is  a  serious  disorder,  particu- 
larly in  singers;  one  or  both  of  the  crico- 
arytenoid joints  may  be  involved  in  the 
inflammatory  process,  and  permanent 
hoarseness  often  results. 

In  predisposed  patients  the  rheumatic 
laryngitis  may  be  for  weeks  or  months 
the  only  symptom  of  rheumatism.  W. 
Freudenthal  (Jour,  of  Laryn.,  Feb.,  '95). 
Case  of  a  man,  with  acute  generalized 
articular  rheumatism,  in  whom  there  oc- 
curred, as  the  articular  pains  subsided, 
pharyngeal  and  laryngeal  odynphagia, 
and  pharyngeal  dyspnoea.  Luc  (Annales 
des  Mai.  de  l'Oreille,  etc.,  Mar.,  '92). 

Five  cases  of  acute  rheumatic  cricoaryt- 
enoid synovitis  following  colds.     Griin- 
wald  (Berliner  klin.  Woch.,  No.  26,  '92). 
If    the    cricoarytenoid    articulation    is 
affected    in   rheumatic   laryngitis,    it    is 
doubtful  if  the  corresponding  vocal  cord 
will    ever    regain    its   normal    range    of 
movement,  and  the  voice  may  be  more  or 
less    permanently    affected.      G.    Hunter 
Mackenzie  (Edinburgh  Med.  Jour.,  Dee., 
'94). 
Etiology. — Generally  speaking,  laryn- 
gitis may  be  said  to  be  due  either  to  con- 
ditions causing  local  congestion  by  mere 
overuse  or  mechanical  irritation,  or  by 
continuity  of  tissue. 

The  forms  thought  to  be  independent 
of  specific  germs  are  those  due  to  ex- 
posure to  cold  and  damp,  the  inhalation 
of  smoke,  especially  tobacco-smoke  in  a 
badly-ventilated  room,  dust,  irritating 
fumes,  spices,  irritating  particles  of  all 
sorts,  etc.  Excessive  use  of  the  voice  and 
the  ingestion  of  alcoholic  drinks,  of  hot 
or  overspiced  food  are  also  frequent  caus- 
ative factors. 

Nine  cases  of  catarrhal  laryngitis  the 
result  of  bicycling,  tricycling,  etc.  The 
disease  is  attributed  to  the  improper 
position  taken  by  these  subjects  in  their 
exercise,  inclining  the  body  forward  and 
thus  impeding  respiration  and  rendering 
it  necessary  to  respire  by  the  mouth  as 
well  as  the  nose,  while  the  rapidity  of  the 
pace  drives  the  air  into  the  larynx  and 
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lungs  under  increased  pressure.  Rago- 
neau  (Revue  de  Laryn.,  etc.,  Nov.  15, 
'91). 

Case  of  acute  laryngitis  caused  by 
potassium  iodide.  Contrary  to  the  other 
recorded  cases  of  a  similar  character,  it 
was  not  a  simple  oedema,  but  an  intense 
hyperemia  and  infiltration  of  the  mucous 
membrane  and  of  the  submucous  tissue. 
Frankenberger  (Therap.  Monats.,  vol.  xii, 
No.  4,  '97). 

As  already  stated,  catarrhal  diseases 
of  nose  and  naso-pharynx  greatly  pre- 
dispose to  acute  laryngitis,  and  the  ma- 
jority of  cases  witnessed  show  such  a  con- 
dition as  a  primary  factor.  Singers, 
army-officers,  ministers,  etc.,  are  espe- 
cially prone  to  this  disorder  on  this  ac- 
count, particularly  when  the  voice  is  im- 
properly used;  but  the  presence  of  a 
primary  catarrhal  disorder  of  the  naso- 
pharyngeal tract  may  usually  be  dis-. 
cerned. 

Catarrhal  affections  of  the  larynx  are 
always  secondary  to  nasal  and  pharyn- 
geal catarrh.  The  exceptions  to  this  rule 
are  where  the  larynx  has  been  locally  irri- 
tated by  the  inhalation  of  irritant  gases 
or  by  sprays  of  too  strong  a  solution. 
One  other  exception  is  seen  in  public 
speakers,  actors,  and  singers.  Rice  (Post- 
grad., May,  '98). 

Patients  whose  urine  contains  sugar, 
but  whose  general  health  has  not  yet 
suffered,  often  complain  of  a  peculiar 
dryness  of  the  throat  and  insufficiency 
of  the  voice  after  use.  The  posterior 
pharyngeal  wall  is  then  found  to  be  dry, 
smooth,  glistening,  and  copper-colored 
and  the  vocal  cords  have  a  peculiar 
shiny,  glazed  appearance.  These  signs 
are  diagnostic  of  early  diabetes.  0. 
Leichtenstern  (Miinchener  med.  Woch., 
Apr.  17,  1900). 

Epidemic  of  traeheo-laryngitis  among 
troops  on  a  British  transport,  one  hun- 
dred and  twenty  cases  out  of  a  thou- 
sand men  being  attacked.  Shivering  or 
nausea  suddenly  occurred,  soon  followed 
by  a  temperature  of  102°  or  103°  F. 
There  was  no  sign  of  involvement  of  the 
tonsils  or  pharynx,  but  there  was  severe 
cough,  pain  in  the  larynx,  huskiness,  and 


finally  loss  of  the  voice,  and  subsequent 
involvement  of  the  trachea.  C.  Gibbs 
(Brit.  Med.  Jour.,  Apr.  28,  1900). 

Pathology. — In  the  idiopathic  form  of 
acute  laryngitis  the  superficial  vascular 
supply  is  mainly  at  fault  and  there  are 
very  few  cases  in  which  a  certain  amount 
of  cellular  infiltration  does  not  occur, 
and  the  line  of  separation  between  the 
superficial  and  deeper  changes  is  not 
easily  discerned.  The  primary  factor  in 
such  cases  is  probably  vasomotor,  and  if 
the  paresis  of  the  vascular  nerves  is 
marked  the  serous  infiltration  by  dia- 
pedesis  into  the  tissues  may  be  such  as 
to  give  rise  to  slight  tumefaction.  The 
epithelium  may  be  softened  and  localized, 
desquamation  occurring;  diminutive  ero- 
sions are  sometimes  found. 

Treatment. — The  patient  should  re- 
main in  a  warm  room,  refrain  from  talk- 
ing and  smoking,  and  not  allow  others  to 
smoke  around"  him.  Hot  food  increases 
the  local  congestion  and  especially  the 
hot  alcoholic  drinks  so  frequently  in- 
dulged in.  Cracked  ice  and  ice-cream  are 
usually  grateful  to  the  patient  and  benefi- 
cent to  his  throat. 

An  acute  attack  of  laryngitis  due  to 
"cold"  may  often  be  arrested  by  the 
early  internal  use  of  bromide  of  potas- 
sium and  opium.  Twenty  grains  of  the 
former,  with  2  drachms  of  paregoric,  re- 
peated every  three  hours  usually  reduces 
the  laryngeal  hyperesthesia  which  lies 
at  the  bottom  of  the  local  symptoms  to  a 
minimum,  while  the  likelihood  of  any 
complication  is  greatly  decreased.  The 
somnolence  also  induced  tends  to  reduce 
the  localized  congestion.  After  this 
effect  is  obtained,  the  dose  may  be  re- 
duced by  half  and  taken  every  two  hours, 
two  or  three  times.  A  bottle  of  citrate 
of  magnesium  taken  the  next  morning 
often  brings  on  the  stage  of  resolution. 
This  may  be  encouraged  by  means  of  the 
official  compound  guaiac  lozenges. 
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In  some  cases  the  inhalation  of  steam 
impregnated  with  the  compound  tincture 
of  guaiac  is  quite  effective,  but  not  nearly 
as  much  so  as  the  method  given  above, 
which  it  is  calculated  to  replace,  when 
patient  cannot  take  the  bromides.  One 
teaspoonful  of  the  compound  tincture  is 
placed  in  a  pitcher  of  water  as  hot  as 
obtainable;  the  vessel  is  covered  with  a 
towel  folded  into  the  shape  of  a  cone; 
the  mouth  and  nose  are  inserted  into  the 
open  top  of  the  cone,  and  the  steam  is 
inhaled  deeply  as  long  as  it  is  emitted. 
The  inhalation  of  steam  charged  with 
the  compound  tincture  of  benzoin  is  pre- 
ferred by  some  clinicians.  It  may  be 
employed  in  the  same  manner  as  the 
tincture  of  guaiac. 

Inhalations  by  means  of  an  atomizer 
of  a  cold  2-per-cent.  solution  of  ich- 
thyol  repeated  twice  daily,  and  not  too 
deeply  inspired  for  fear  of  producing 
nausea  and  vomiting,  have  given  excel- 
lent results  in  acute  laryngitis.  Ciegle- 
wicz  (Vratch,  xix,  No.  8,  '98). 

In  acute  laryngitis,  without  oedema, 
inhalations  of  steam  containing  cam- 
phor-menthol will  often  in  the  early 
stages  aid  considerably  in  aborting  an 
attack,  while  after  the  disease  has  ex- 
isted for  a  day  or  so  the  addition  of 
benzoin  will  aid  in  allaying  the  cough 
and  irritation.  When  cedema  is  present, 
hot  inhalations  are  of  little  value  and 
frequently  increase  the  extent  of  the 
swelling,  while  an  iced  spray  of  Vs"  to 
1-per-cent.  camphor-menthol,  alternating 
every  half  hour,  or  even  fifteen  minutes 
in  cases  where  the  dyspnoea  is  severe, 
with  a  spray  of  the  suprarenal  gland, 
will  produce  a  rapid  change  in  the  ap- 
pearance of  the  laryngeal  swelling  and 
frequently  relieve  the  dangerous  symp- 
toms. L.  S.  Somers  (Merck's  Archives, 
Dec,  1901). 

In  many  cases  the  local  disorder  is 
greatly  influenced  by  general  disorders. 
In  female  professionals,  especially,  con- 
stipation is  almost  the  rule,  owing  prob- 
ably to  their  irregular  mode  of  living, 


their  varying  diet,  and  the  continued 
traveling  in  railroad-cars.  Purgatives, 
even  mild  aperients,  are,  for  obvious 
reasons,  out  of  the  question  when  even- 
ing after  evening  the  sufferer  is  to  ap- 
pear upon  the  stage.  Enemata,  while 
being  immediately  effective,  present  the 
advantage  of  not  diminishing  the  pa- 
tient's strength.  An  enema  composed  of 
one  pint  of  lukewarm  water  and  a  table- 
spoonful  of  glycerin  will  sometimes  be 
found  to  act  surprisingly,  not  only  on  the 
intestines,  but  on  the  voice,  especially  if, 
as  is  often  the  case  with  traveling  artists, 
the  bowels  have  not  been  moved  for  sev- 
eral days.  If  fever  is  present,  drop  doses 
hourly  of  tincture  of  aconite  will  usually 
reduce  it  markedly. 

In  cases  in  which  the  bromides  and 
opium  cannot  be  given,  a  solution  of  re- 
sorcin  or  alumnol,  7  grains  to  the  ounce, 
should  be  used  with  an  atomizer  about 
every  two  hours  the  first  day,  then  three 
times  daily.  To  enable  the  solution  to 
thoroughly  bathe  the  bands,  the  voice 
should  be  sounded  during  inhalation, 
while  the  fluid  is  being  sprayed  in,  the 
bands  being  thus  brought  in  and  forming 
a  floor,  as  it  were,  at  the  lowest  portion 
of  the  larynx.  When  the  hoarseness  is 
great,  an  application  with  cotton  pledget 
of  carbolized  iodotannin  or  a  solution  of 
perchloride  of  iron,  20  grains  to  the 
ounce,  causes  a  sudden  contraction  of  the 
capillaries,  which  is  effectively  main- 
tained by  the  resorcin  solution. 

To  hasten  the  process  of  resolution,  a 
pill  composed  of  1  grain  of  quinia  and  1/i 
grain  of  nux  vomica,  administered  every 
two  hours  the  first  day,  then  four  times 
a  day.  Mariani's  coca-wine,  a  wine-glass- 
ful being  taken  every  three  hours  during 
the  day,  is  especially  effective  in  this  con- 
nection, but  the  last  dose  must  be  taken 
at  least  three  hours  before  using  the 
voice  professionally. 
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In  the  treatment  of  rheumatic  dis- 
orders of  the  larynx  local  measures  are 
practically  useless.  The  benzoate  of  so- 
dium is  sometimes  quite  effectual,  5 
grains  being  given  every  three  hours. 
Salicylate  of  sodium  is  the  standard 
remedy  when  it  can  be  tolerated.  (See 
Rheumatism.) 

(Edema  of  the  Larynx. 

(Edematous  infiltration  of  the  larynx 
may  occur  as  the  result  of  a  simple  ca- 
tarrhal process,  of  traumatic  laryngitis, 
or  as  a  complication  of  infectious  dis- 
orders, proximate  or  remote. 

Symptoms. —  The  first  manifestation 
may  be  a  chill,  soon  followed  by  hoarse- 
ness and  laryngeal  pain.  The  most 
prominent  symptom  experienced  almost 
from  the  start  is  a  sensation  of  constric- 
tion at  the  throat  and  gradually  increas- 
ing dyspnoea,  most  marked  during  in- 
spiration. There  is  also  local  heat,  dry- 
ness, and  a  muffled  cough,  which  the  pa- 
tient aggravates  by  efforts  to  rid  the  sur- 
faces of  a  supposed  secretion.  There  is 
increasing  huskiness,  both  inspiration 
and  expiration  being  finally  impeded.  In 
favorable  cases  there  is  a  gradual  decline 
of  all  symptoms;  but  this  course  is  not 
always  observed,  and,  unless  prompt  re- 
lief is  afforded,  the  patient  dies  of 
asphyxia.  The  temperature  is  not,  as  a 
rule,  much  above  the  normal. 

Nine  cases  of  acute  laryngitis  suffi- 
ciently grave  to  cause  dyspnoeic  recession 
of  the  chest  during  inspiration.  The 
pulse  invariably  became  small  during  the 
same  period.  As  the  disease  progressed, 
the  symptom  became  more  and  more 
marked  until,  just  before  tracheotomy 
was  done  in  the  eases  requiring  it,  the 
pulse  was  found  to  be  almost  impercep- 
tible during  inspiration.  The  moment 
the  trachea  was  opened  and  air  allowed 
to  freely  enter  the  chest  the  pulse  re- 
sumed its  regularity  in  volume  and 
rhythm.  Brockbank  (British  Med.  Jour., 
June  24,  '93). 


Case  of  acute  oedema  characterized  by 
the  following  features:     (1)   the  absence 
of  any  known  causative  agency  and  con- 
stitutional   symptoms;      (2)    the    extent 
of    cedema    which    may    occur    without 
marked  dyspnoea;    (3)  the  peculiar  char- 
acter   of    the    voice;      (4)     the    marked 
benefit    of    prompt    treatment    without 
scarification;     (5)   the  possibility  of  the 
case   belonging  to   a  group   of   obscure 
clinical  manifestations  known  as  angio- 
neurotic    cedema     or     allied     vasomotor 
phenomena.     J.  H.  Pryor  (Med.  Record, 
July  28,  '94). 
The  laryngoscopical  examination  re- 
veals local  changes  varying  with  the  cause 
of  the  oedema.    When  the  latter  is  sec- 
ondary to  acute  laryngitis,  the  upper  por- 
tion of  the  larynx  over  which  the  tissues 
are  comparatively  loose  are  swelled  and 
red  or  reddish  yellow.     The  epiglottis 
sometimes  appears  as  a  thick  cushion, 
covering  two  sausage-like  bodies  under  it, 
the  aryepiglottic  folds.     As  the  tissues 
swell,  these  tend  to  roll  inward,  forming 
a  series  of  cushions  whose  edges  gradu- 
ally approach  one  another,  steadily  re- 
ducing the  lumen  of  the  laryngeal  cavity. 
When  the  cedema  is  the  result  of  trau- 
matism or  contact  with  corrosive  acids, 
etc.,  there  is  great  redness  and  supple- 
mentary local  lesions.     Marked  inflam- 
matory swelling  also  attends  the  erysipel- 
atous form. 

When  cedema  is  due  to  a  general  dis- 
order, the  mucous  membrane  is,  as  a  rule, 
paler  than  when  it  occurs  as  a  complica- 
tion of  a  local  inflammatory  process. 

In  oedema  of  the  entrance  of  the  larynx 
the  passage  to  the  glottis  is  obstructed 
most  especially  by  swelling  of  the  inner 
layer   of  the   aryepiglottic   folds,   which 
lie  like  two  morbid  growths  upon   the 
ventricular   bands,   and   thus   become   a 
great  impediment  to  respiration.     Hajek 
(Archives  Gen.  d'Hydrol.,  etc.,  B.  42,  H. 
1,  '91). 
In  oedema  occurring  as  a  result  of  in- 
halation of  steam,  fire,  caustic  vapors,  or 
to  the  deglutition  of  too  hot  liquids,  or 
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corrosive  substances  taken  accidentally  or 
with  suicidal  intent,  such  as  carbolic  acid, 
sulphuric  acid,  etc.,  the  onset  of  the 
symptoms  is  comparatively  sudden. 
Dyspnoea  and  spasm  sometimes  occur 
from  the  start,  and  all  the  symptoms  of 
acute  laryngitis  enumerated  are  increased 
in  intensity.  The  gravest  local  mani- 
festation of  laryngeal  inflammation, 
oedema,  is  soon  reached.  In  the  majority 
of  cases  met  with,  however,  after  a  series 
of  acute  manifestations,  momentary 
dyspnoea  and  laryngeal  spasm,  etc.,  which 
the  physician  does  not,  as  a  rule,  witness, 
the  larynx  assumes  a  comparatively  nor- 
mal condition,  as  far  as  the  patient  goes, 
though,  however,  the  laryngeal  struct- 
ures become  infiltrated  and  after  a  few 
hours— sometimes  an  entire  day — the 
most  distressing  symptoms  appear,  and 
the  patient  dies  asphyxiated,  unless  re- 
lieved.    (See  colored  plate.) 

The  upper  portion  of  the  larynx  may 
show  evidence  of  tissue-destruction  when 
such  agents  as  carbolic  acid,  ammonia, 
etc.,  have  been  used;  but  in  the  majority 
of  cases  laryngoscopical  examination 
only  reveals  intense  redness  of  all  the 
laryngeal  tissues,  with  slight  swelling. 
The  active  congestion  may  be  localized, 
this  depending  upon  the  causative 
agency.  In  laryngitis  due  to  burning 
fluids  the  epiglottis  may  alone  be  in- 
volved, but  in  the  vast  majority  of 
cases  neighboring  pharyngeal  tissues, 
the  interarytenoid  space,  the  ventricu- 
lar bands,  and  the  vocal  bands  take  part 
in  the  inflammation. 

Etiology  and  Pathology. — The  oedema 
occurring  as  a  result  of  simple  catarrhal 
laryngitis  is  usually  brought  on  by  undue 
exposure  to  damp  cold  air  while  the  body 
is  overheated  by  violent  exercise,  such  as 
dancing,  fencing,  etc.  Decollete  gowns 
and  the  luxury  of  sitting  at  an  open  win- 
dow after  dancing,  and  drinking  of  ice- 


water,  have  thus  caused  many  victims- 
sudden  deaths  credited  to  heart  disease. 
Two  cases  of  oedematous  laryngitis  re- 
quiring tracheotomy,  both  caused  by 
drinking  ice-water  when  the  patients 
were  in  an  overheated  condition.  Vladi- 
mir A.  Paduecheff  (Trans.  Ural  Med. 
Society,  p.  26,  '92). 

Case  of  oedematous  laryngitis  follow- 
ing cold,  in  a  vigorous  soldier.     Trache- 
otomy   became    necessary.      L.    Dorange 
(Archives  de  M6d.  et  de  Pharma.  Milit., 
July,  '92). 
(Edema  of  the  larynx  has  also  been  ob- 
served in  cases  treated  with   iodide   of 
potassium,  the  connection  between  the 
disease  and  drug  being  shown  by  the  re- 
duction of  the  oedema  when  the  drug  is 
withdrawn.     (See  Iodine,  in  this  vol- 
ume.) 

Two  cases  of  oedema  due  to  iodide  of 

potassium.     The  first  was  a  carcinoma 

of  the  larynx,  in  which  an  antisyphilitic 

treatment    was    instituted    to    eliminate 

the  possibility  of  syphilis.     After  about 

15  grains  of  iodide  of  potassium  had  been 

taken,    laryngeal    oedema    developed    to 

such  an  extent  that  a  tracheotomy  was 

required.    In  the  second  case,  which  was 

thought  to  be  syphilitic,  the  epiglottis, 

arytenoids,  and  ventricular  bands  were 

cedematous,  and  the  patient  suffered  from 

dyspnoea.      On    administering    iodide    of 

potassium  for  a  day  or  two,  the  oedema 

and   dyspnoea   increased.     After   leaving 

off  the  iodide  of  potassium  the  oedema 

quickly    improved    in   both    cases.     The 

remedy   was   administered   later   in   the 

second    case,    without    causing    oedema. 

Sehmiegelow    (Archiv   f.   Laryn.,   vol.   i, 

No.   1,  '93). 

It  is  probable  that  a  latent  disorder  of 

the  larynx  is  present  in  such  cases.    This 

may  have  existed  before  the  use  of  the 

iodide  or  occur  as  a  result  of  the  disease 

— syphilis,  for  instance — for  which  the 

drug  has  been  administered.    Lesions  of 

the    kidney    may    mechanically    induce 

laryngeal  cedema  by  interfering  with  the 

free  elimination  of  fluids. 

Acute   oedema   of   the   larynx   in   two 
eases  due  to  iodide  of  potassium:    1.  Case 
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of  pulmonary  laryngeal  phthisis.  Five 
days  after  potassium  was  begun  a  con 
siderable  oedema  of  the  left  aryteno 
epiglottic  fold  was  noticed,  which  disap 
peared  when  the  iodide  was  discontinued 
2.  Case  in  which  patient  was  given  potas 
sic  iodide  for  syphilitic  manifestations 
After  two  weeks  there  was  coryza  and 
dyspnoea  and  oedematous  swelling  on  the 
right  side  of  the  larynx.  The  iodide  was 
omitted,  and  the  swelling  disappeared. 
The  oedema  was  unilateral  in  both  cases, 
a  feature  not  often  met  with  in  cases 
hitherto  recorded.  Stankowski  (Munch. 
med.  Woch.,  Mar.  23,  '97). 

Existence  established  of  an  early  syphi- 
litic oedema  of  the  larynx,  independent 
of  all  ulceration  or  erosion,  and  itself  the 
solitary  notification  that  the  specific 
virus  has  attacked  that  organ.  Lacroix 
(Archives  de  Laryng.,  Nov.-Dec,  '97). 

As  the  cause  of  oedema  of  the  larynx 
is  more  thoroughly  studied  the  cases  that 
cannot  be  ascribed  to  either  some  pre- 
existing local  affection  in  either  the 
pharynx  or  the  larynx  or  to  some  consti- 
tutional disease  or  external  irritation 
will  be  exceedingly  rare.  C.  C.  Rice 
(N.  Y.  Med.  Jour.,  Dec.  3,  '98). 

There  are  several  types  of  idiopathic 
oedema  of  the  larynx.  First  there  are 
those  cases  in  which  there  is  no  true 
inflammatory  condition  of  the  mucous 
membrane,  but  simply  a  transudation 
of  serum  into  the  submueosa.  This  con- 
dition is  found  in  cases  of  far-advanced 
nephritis  with  cardiac  and  vascular 
changes.  Another  type  is  that  found  ac- 
companying acute  catarrhal  laryngitis. 
The  condition  may  also  be  of  an  in- 
fectious or  septic  origin.  The  latter 
class  of  cases  is  frequent  during  epi- 
demics of  influenza.  J._  S.  Gibbs  (Jour. 
Amer.  Med.  Assoc,  July  20,  1901). 

Many  of  the  cases  of  oedema  of  the 
larynx  are  thought  to  be  of  infectious 
origin,  exposure  of  the  parts  to  weakening 
influences  of  cold,  etc.,  facilitating  the 
entrance  of  micro-organisms  of  neighbor- 
ing inflammatory  processes,  particularly 
of  the  naso-pharynx.  The  base  of  the 
tongue,  the  mouth,  and  the  tonsils  are 
known  to  be  sources  of  infection. 


Acute  primary  oedema  of  the  larynx  is 
an  infectious  disorder,  streptococci  and 
pneumococci  having  been  found  in  several 
cases  of  that  affection.  Cold  and  trau- 
matisms considered  as  but  occasional 
causes  favoring  the  penetration  of  germs 
into  the  organism.  F.  Barjon  (Gaz.  des 
H5p.,  May  19,  '94). 

In  acute  oedema,  especially  the  septic 
form,  which  occasionally  develops  in 
the  course  of  tubercular,  malignant,  or 
syphilitic  laryngitis,  the  patient  may  be 
at  his  work,  and  suddenly  become  the 
victim  of  this  form  of  oedema.  Unless 
tracheotomy  be  immediately  performed, 
the  patient  speedily  dies.  This  oedema 
is  due  to  the  breaking  down  of  the  dis- 
eased laryngeal  tissue.  In  this  way  a 
path  is  opened  to  the  passage  of  ex- 
traneous bacteria.  These  microorgan- 
isms, or  their  toxins,  then  excite  the 
vasomotor  nerve-endings,  causing  a 
sudden  dilatation  of  blood-vessels,  with 
a  consequent  discharge  of  serous  or 
serosanguineous  fluid  into  the  loose 
tissue  beneath  the  mucous  membrane. 
Prompt  treatment  is  necessary  if  life 
is  to  be  saved.  H.  T.  Smarthwaite 
(Northumberland  and  Durham  Med. 
Jour.,  Apr.,   1903). 

Inflammatory  disorders  of  the  glands 
of  the  neck,  parotitis,  tonsillitis,  etc.,  may 
thus  suddenly  be  complicated  with 
oedema  of  the  larynx  with  its  attending 
dangers. 

Case  of  oedema  of  the  larynx  resulting 
from  pyaemia,  which  seemed  to  have  fol- 
lowed the  introduction  of  a  sound  to  re- 
lieve a  urethral  stricture  following  gon- 
orrhoea.     Bryan  (Med.  News,  Feb.  6,  '92) . 
Burning   or   scalding   of   the   larynx, 
traumatisms, — such  as  those  induced  by 
the    passage    of    foreign    bodies,    sharp 
bones,  tacks, — etc.,  may,  as  stated,  also 
act  as  etiological  factors.    Even  alcohol 
has   been   known   to   produce  localized 
oedema. 

(Edema  of  the  larynx  comprises  all 
cases  in  which  the  cedema  is  a  conse- 
quence of  another  local  or  general  proc- 
ess; no  inflammatory  reaction  is  present; 
the  etiological  factors  include  Bright's 
disease,  eardiao  affections,  venous  stasis, 
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anaemia,  and  general  hydraemia  and 
angioneurotic  processes.  Kuttner  (Vir- 
chow's  Archiv,  Jan.  4,  '95). 

Eecords  of  autopsies  made  under 
charge  of  Virchow,  between  1873  and 
1878,  examined  by  Peltesohn  gave  the 
following  results: — 

In  3887  examinations,  oedema  of  the 
larynx  was  noted  210  times, — 149  in 
men,  40  in  women,  and  21  in  children. 
Forty-four  cases  had  occurred  in  regional 
disease  and  166  in  systemic  disease.  Of 
5161  patients  treated  in  the  clinic  for 
diseases  of  the  throat  and  nose,  between 
April  1,  '87,  and  June  1,  '89,  there  were 
only  8  with  acute  cedema  of  the  larynx, 
— 7  in  men  between  21  and  48  years  of 
age  and  1  in  a  woman  58  years  of  age. 

Pathology  of  the  inflammatory  condi- 
tions of  the  larynx  associated  with 
cedema  and  redness.  In  a  fatal  case  of 
a  man,  48  years  of  age,  histological  ex- 
amination of  the  mucous  membrane  of 
the  larynx  showed  the  presence  of  a  con- 
siderable round-cell  infiltration  of  the 
submucous  layer.  The  ease,  therefore, 
represents  secondary  erysipelas  of  the 
larynx,  which  would  probably,  had  the 
patient  lived  longer,  gone  on  to  peri- 
chondritis and  abscess-formation.  The 
infection  took  place  through  the  blood 
from  an  inflammatory  process  of  the  leg. 
G.  Sittmann  (Deut.  Archiv  f.  klin.  Med., 
Dec.  13,  '99). 

Prognosis. — (Edema  of  the  larynx  is  at 
times  so  rapidly  fatal  that  no  warning  of 
the  oncoming  issue  is  afforded.  A  pa- 
tient suffering  from  slight  hoarseness  on 
retiring  may  thus  be  found  dead  next 
morning.  Though  such  cases  are  com- 
paratively rare,  they  nevertheless  show 
the  importance  of  promptly  attending  to 
acute  laryngeal  maladies.  When  the 
iodides  are  being  administered  in  con- 
nection with  throat  disorders,  the  larynx 
should  be  frequently  examined  laryn- 
goscopically. 

Cases  in  which  the  infiltration  is  local- 
ized are  obviously  less  likely  to   prove 


mortal  than  those  involving  all  the  tis- 
sues.    The  latter  form  is  that  most  fre- 
quently met  with  when  general  disorders 
— such  as  scarlet  fever,  typhoid  fever, 
variola,  etc. — act  as  the  primary  factor. 
Sestier  found  that  the  affection  proved 
fatal  in  158  out  of  213  eases  in  spite  of 
tracheotomy  performed  thirty  times.    In 
the  55  cases  which  recovered  tracheotomy 
was  performed  twenty  times.     Bayle  re- 
ports 17  cases  with  16  deaths.    F.  E.  Hop- 
kins (Med.  Record,  Oct.  19,  '95). 

Treatment  of  (Edema  of  the  Larynx. — 

When  oedema  is  present  vigorous  meas- 
ures should  be  adopted  when  dyspnoea 
becomes  evident.  Until  then,  cracked 
ice  should  be  kept  in  the  mouth  and  cold- 
water  compresses  applied  around  the 
throat.  The  patient  should  be  well  cov- 
ered and  given  a  hot  mustard  foot-bath, 
then  immediately  placed  in  bed,  but  in 
the  sitting  posture,  and  wrapped  in 
blankets — the  object  being  to  cause  nor- 
mal diaphoresis.  If  this  cannot  be  ob- 
tained normally,  pilocarpine  should  be 
given  hypodermically,  or  internally  if 
the  local  manifestations  are  not  marked. 
The.  bromides  are  useful  in  reducing 
the  local  infiltration,  and  a  dose  of  20 
grains  in  an  adult,  repeated  as  often  as 
needed/  sometimes  proves  very  effica- 
cious. 

Pilocarpine  injected  hypodermically 
proves  very  efficacious  in  reducing  laryn- 
geal cedema.  Six  drops  of  a  5-per-cent. 
solution  of  the  alkaloid,  repeated  three 
times  at  intervals  of  fifteen  minutes, 
caused  complete  relief  in  the  cases  re- 
ported. Suarez  de  Mendoza  (Revue  de 
Laryng.,  Aug.  15,  '91). 

If  a  case  be  seen  at  the  beginning  of  an 
attack,  the  treatment  consists  of  inhala- 
tion of  warm  medicated  vapor,  the  use 
of  diaphoretics,  the  maintenance  of  the 
patient's  room  at  an  equable  tempera- 
ture (72°  F.),  with  the  air  moistened  by 
the  vapor  of  boiling  water,  and  at  a  later 
stage  the  application  of  leeches  over  the 
region  of  the  larynx,  to  be  followed  by 
the  continuous  use  of  the  cold  coil.    The 
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sucking  of  pellets  of  ice  is  also  to  be 
recommended.  Upon  the  appearance  of 
oedema,  however,  scarification  with  the 
laryngeal  lancet  should  be  performed. 
F.  E.  Hopkins  (Med.  Record,  Oct.  19,  '95). 
Application  of  leeches  to  the  front  of 
the  neck  is  very  effective  in  acute  and 
primary  laryngeal  oedema.  Levi  and 
Laurens  (Archiv.  G6n.  de  MSd.,  Dec,  '95). 
In  a  case  of  acute  idiopathic  oedema  of 
the  epiglottis  in  a  man  of  41,  a  spray  of 
ichthyol,  V,  per  cent.,  in  ice-water  every 
fifteen  minutes,  with  ice  externally,  gave 
rapid  relief.  W.  P.  Meyjes  (Jour,  of 
Laryn.,  etc.,  Mar.,  '97). 

Acute  submucous  laryngitis  in  chil- 
dren, characterized  anatomically  by  sub- 
mucous infiltration,  bearing  a  misleading 
resemblance  to  acute  oedema,  is  mani- 
fested clinically  as  a  suffocative  catarrh. 
A  point  of  particular  diagnostic  im- 
portance is  the  association  of  an  unim- 
paired voice  with  a  hoarse  cough.  In- 
tubation is  indicated  when  retraction  is 
marked.  Castaneda  (Jour,  of  Laryn., 
Rhin.,  and  Otol.,  Apr.,  '97). 

Intubation  "in  stenosis- of  the  larynx 
should  be  employed  only  by  physicians 
who  are  expert  in  its  performance.    The 
patient    should    be    carefully    watched 
until  the  results  are  satisfactory;    the 
tube  should  be  selected  according  to  the 
nature   of   the   case.     Trumpp    (Munch, 
med.  Wochen.,  Mar.  31,  1903). 
Tincture  of  belladonna,  5  drops  every 
hour  until  its  physiological  effects  be- 
come marked,  also  tends  to  counteract 
the  infiltration  by  contracting  the  laryn- 
geal blood-vessels. 

Astringent  solutions  should  only  be 
used  in  circumscribed  oedema,  a  weak 
solution  of  tannin,  alumnol,  or  resorcin 
being  valuable  in  such  cases.  When  the 
cases  can  be  closely  watched,  a  10-per- 
cent, solution  of  cocaine  applied  directly 
to  the  larynx  causes  momentary — though 
slight — retraction  of  the  tissues,  and  may 
thus  be  advantageously  used  especially 
when  surgical  measures  are  to  be  resorted 
to:  scarification,  intubation,  or  trache- 
otomy. In  some  cases,  however,  it  seems 
to  increase  the  dyspncea. 


When  the  dyspnoea  becomes  urgent, 
scarification  of  the  laryngeal  tumefaction 
is  indicated.  With  the  assistance  of  the 
laryngeal  mirror — held  in  the  left  hand 
— the  procedure  is  quite  easy  after  anaes- 
thetizing the  laryngeal  tissues  with  a 
10-per-cent.  solution  of  cocaine.  The 
pocket-case  curved  bistoury  is  wrapped 
in  a  piece  of  bandage  held  in  place  with 
thread  up  to  within  an  eighth  of  an  inch 
of  the  tip,  to  prevent  cutting  the  tongue 
with  edge  of  the  blade.  The  tongue  be- 
ing drawn  out  and  held  by  the  patient, 
the  epiglottis  will  generally  be  seen  stand- 
ing erect,  and  looking,  when  much  infil- 
tration exists,  not  unlike  a  pale  cherry. 
This  should  not  be  punctured  first,  as  the 
patient  may  refuse  a  second  incision  and 
the  first  should  be  the  most  profitable 
one  to  him.  The  portion  playing  the 
most  important  part  in  the  production  of 
the  dyspncea  is  .the  aryepiglottic  fold,  and 
this  can  usually  be  depleted  by  means  of 
a  short  incision  into  its  external  border, 
thus  causing  the  blood  and  serum  to  flow 
into  the  pyriform  sinus,  instead  of  into 
the  larynx  proper.  When  the  patient  is 
docile,  both  sides  can  be  scarified  and  the 
epiglottis  also,  care  being  taken  to  prick 
the  edges  with  the  point  rather  than  the 
internal  aspect  of  the  laryngeal  walls. 

When  a  laryngoscopie  mirror  is  not  at 
hand,  the  index  finger  of  the  left  hand 
should  be  passed  behind  the  epiglottis 
and  used  as  guide  for  the  curved  bistoury. 

At  times  scarification  even  when  thor- 
oughly carried  out,  does  not  relieve  the 
dyspncea.  In  that  case  the  lower  portion 
of  the  larynx  and  the  tissues  beneath  the 
vocal  bands  will  probably  be  found  in- 
volved in  the  inflammatory  process,  when 
examined  laryngoscopically — if  seen  at 
all.  Under  these  circumstances  either 
intubation  or  tracheotomy  must  be 
resorted  to.  (See  Intubation  and 
Tracheotomy.) 
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In  acute  circumscribed  oedema  of  the 
larynx  scarifications  should  be  made. 
Landgraf  (Jour,  of  Laryn.,  Apr.,  '94). 

In  the  early  stages  of  primary  oedema 
cold  applications  externally,  broken  ice, 
and  tannin;  later  on  hot  fomentations 
should  be  applied  to  the  neck.  The  re- 
spiratory difficulty  often  yields  to  ether 
or  sodium  bromide  with  syrup  of  chloral. 
Insufflation  of  tannin  solution  is  more 
valuable  in  serous  than  inflammatory 
cedema;  in  the  latter  pilocarpine  injec- 
tions are  preferable.  Scarification  con- 
demned. Tracheotomy  preferred  to  in- 
tubation, since  the  passage  of  the  can- 
nula in  the  latter  case  is  often  stopped 
by  the  oedema.  Attention  must  be  paid 
to  the  general  condition.  L.  Bar  (Allg. 
Wien.  med.-Zeit.,  Aug.  11,  18,  25,  '96). 

When  laryngitis  is  due  to  traumatism 
and  the  manifestations  are  not  suffi- 
ciently marked  to  require  operative  meas- 
ures, considerable  pain  is  sometimes 
present:  again,  the  lesion  is  so  exposed 
that  infection  may  occur,  a  benign  proc- 
ess thus  being  transformed  into  a  severe 
one.  The  most  satisfactory  results  are  to 
be  obtained  by  strict  cleanliness  through 
the  use  of  a  5-grain  solution  of  borax 
applied  with  the  atomizer,  the  laryn- 
goscopical  mirror  being  employed  to 
properly  locate  the  spray.  Two  grains  of 
pure  iodoform  are  then  applied  with  the 
insufflator.  This  reduces  the  pain  and 
curtails  the  infectious  process  in  any 
form  of  laryngitis  in  which  these  ele- 
ments prevail. 

Symptomatic  Laryngitis. 

This  term  is  sometimes  applied  to  the 
laryngeal  manifestations  occurring  in  the 
course  of  general  diseases,  and  involving, 
as  a  rule,  the  deeper  structures.  The 
symptoms  vary  with  the  intensity  of  the 
local  manifestations,  and  may  range  from 
those  of  a  simple  laryngeal  catarrh  to  the 
most  severe  cedema  calling  for  immediate 
tracheotomy.  Complications  of  so  dan- 
gerous a  nature  are  fortunately  rarely 
witnessed. 


Measles  is  usually  attended  by  inflam- 
matory involvement  of  the  larynx.  There 
is  hoarseness  and  sometimes  loss  of  voice, 
the  symptoms,  in  fact,  being  quite  those 
of  acute  laryngitis,  including  occasion- 
ally slight  tumefaction. 

The  laryngoscope  reveals  a  condition 
similar  to  that  of  the  skin,  the  exanthem 
showing  itself  more  or  less  clearly.  Red 
spots  project  from  the  surface,  giving  it 
an  irregular  appearance.  The  process  of 
resolution  usually  progresses  without 
complication.  Occasionally,  however, 
oedema  or  ulceration  occurs  as  a  compli- 
cation. 

Extreme   importance   of  being  always 
prepared    for    suffocating    laryngitis    in 
measles.     It  is  usually  at  the  beginning 
of  the  attack  that  the  larynx  is  liable  to 
become   inflamed.     Some   of   these  cases 
may  be  mistaken  for  ordinary  laryngis- 
mus stridulus,  but  the  latter  does   not 
present  the  constant  character  found  in 
measles,  and,  even  although  there  may 
be  some  relaxation  in  the  severity  of  the 
symptoms,    the   patient   will    still    show 
aphonia   or   marked   hoarseness.     Suffo- 
cating laryngitis  usually  occurs  in  young 
patients,  mostly  under  three  years  of  age. 
Sevestre  (Jour,  de  Med.,  Mar.  10,  '99). 
Variola  and  Varicella. — The  laryngeal 
manifestations  of  variola  are  various.    In 
some  cases  small  pustules  are  observed; 
these  may  gradually  develop  into  a  ne- 
crotic process,  leading  to  perichondritis 
and   even   cedema.     The   symptoms  are 
those  of  acute  laryngitis.    The  intensity 
of  the   local   disorders  varies   with  the 
gravity  of  the  general  disease,  but,  as  a 
rule,  the  course  is  a  benign  one. 

In  varicella  laryngeal  symptoms  are 
not  as  frequently  observed  as  in  variola, 
but  they  sometimes  assume  as  serious 
proportions.  Deglutition,  phonation, 
and  respiration  may  be  seriously  im- 
paired, the  latter  resulting  mainly  from 
the  smallness  of  the  larynx  in  children. 
Autopsy  of  a  case  of  varicellous  laryn- 
gitis in  which  there  was  found  gangrene 
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of  the  edge  of  the  epiglottis,  a  strip  of 
slough  on  the  free  borders  of  the  vocal 
cords.  A  crateriform  erosion  on  the 
velamentous  portion  of  the  left  vocal 
cord.  A  varicella-spot  on  the  mucous 
membrane  of  the  left  pyriform  fossa. 
Roger  and  Bayeux  (Presse  Mgd.,  Apr.  10, 
'97). 

In  varicellous  laryngitis  the  symptoms 
are  those  of  croup.  The  specific  charac- 
ter of  the  disease  is  very  clear,  there  being 
small  circular  ulcerations  on  the  vocal 
cords,  and  often  on  the  epiglottis.  Harlez 
(Jour,  de  M6d.,  June  25,  '97). 

Scarlet  Fever. — In  this  disorder  more 
or  less  marked  involvement  of  larynx  is 
frequent.  In  the  vast  majority  of  cases, 
however,  the  cause  of  the  trouble  is  be- 
nign, and  resolution  occurs  along  with 
the  general  malady.  The  exceptions  in- 
ferred may  at  least  simulate  various  grave 
disorders,  such  as  diphtheria  and  mem- 
branous laryngitis.  (Edematous  infiltra- 
tion is  also  occasionally  witnessed,  and 
likewise  constitutes  a  grave  complication. 
In  all  these  disorders  the  tendency  to 
ulceration  is  markedly  increased,  and, 
when  this  starts,  it  is  checked  with  diffi- 
culty. Perichondritis  and  haemorrhage 
owed  to  destruction  of  blood-vessels  are 
always  to  be  feared  in  such  cases. 

Erysipelas. — There  is  a  form  of  acute 
laryngitis,  closely  associated  with,  if  not 
an  actual  manifestation  of,  erysipelas  of 
the  larynx.  This  is  a  dangerous  form, 
often  accompanied  by  cedema,  high  fever, 
great  hoarseness,  and  dyspnoea  almost 
from  the  start. 

Infectious  phlegmon  of  the  pharynx 
and  the  larynx  should  be  differentiated 
from  erysipelas.  Dysphagia,  albuminu- 
ria, splenic  engorgement,  and  in  many 
instances  delirium  cited  as  the  special 
characteristic  indications  of  the  malady. 
P.  Merklen  (Le  Mercredi  M6d.,  Nov.  12, 
'90). 

Typhoid  Fever. — The  laryngeal  com- 
plications of  typhoid  are  to  a  certain  de- 
gree typical  in  the  fact  that  they  are  cir- 


cumscribed in  the  great  majority  of  cases. 
The  parts  that  most  frequently  show 
erosions  are  the  laryngeal  surface  of  the 
epiglottis  near  the  edge,  the  ventricular 
bands,  and  the  upper  part  of  the  aryte- 
noid space,  the  specific  character  of  the 
complication  being  thus  readily  shown. 
The  various  ulcerative  processes  noted  in 
scarlet  fever  are  also  occasionally  ob- 
served in  typhoid  fever,  the  tendency  to 
spread  being  equally  marked.  The  de- 
structive process  may  not  only  present 
itself  during  the  progress  of  the  general 
affection,  but  at  some  time  after. 

Catarrhal  laryngitis,  oedema  of  the 
glottis,  perichondritis,  may  all  be  seen. 
The  last-mentioned  lesion  may  give  rise 
to  most  wide-spread  results  in  the  direc- 
tion of  stenosis,  besides  its  immediate 
dangers  from  necrosis  of  the  cartilages 
and  the  like.  From  the  intense  prostra- 
tion and  apathy  of  the  later  period  of 
typhoid  these  may  go  for  some  time  un- 
noticed and"  progress  untreated.  The 
presence  of  Eberth's  bacillus  in  the 
sputum  noted  and  also  in  sections  of  the 
mucous  membrane  of  the  larynx  in  a 
fatal  case  oi  typhoid,  showing  that  the 
laryngeal  lesion  is  of  a  specific  character, 
and  not  due  simply  to  the  general  effects 
of  the  fever.  The  importance,  in  cases 
of  typhoid  in  which  there  is  any  sus- 
picion of  laryngeal  symptoms,  of  exami- 
nation with  the  laryngoscope  emphasized. 
Lucatello  (Gazzetta  degli  Ospitali,  No. 
132,  '93). 

In  post-mortem  records  of  St.  Bartholo- 
mew's Hospital  of  sixty-one  cases  of 
typhoid  fever,  fourteen  showed  loss  of 
substance  in  the  larynx.  The  larynx  had 
not  been  examined;  assuming  that  the 
larynx  had  been  examined  in  all  the  re- 
maining fifty-three  cases,  which  is  doubt- 
ful, ulceration  was  found  in  26  per  cent, 
of  the  fatal  cases.  These  defects  are 
situated  generally  over  the  tip  and  edges 
of  the  epiglottis  and  in  the  neighborhood 
of  the  processus  vocalis.  The  lesions  are 
caused  by  micro-organisms;  there  is  the 
strongest  evidence  that  these  are  the 
pyococci,  and  not,  except  rarely,  the 
typhoid  bacilli.  Kanthack  and  Drysdale 
(Jour,  of  Laryn.,  etc.,  Apr.,  '96). 
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When  ulceration  of  the  larynx  is  noted 
in  typhoid  fever  it  is  not  necessarily 
typhoid  in  nature.  The  ulceration  in 
some  of  the  larynges  obtained  at  autop- 
sies of  persons  dead  from  typhoid  fever 
are  found  under  the  microscope  to  be  of 
a  tubercular  nature.  Jobson  Home 
(Jour,  of  Laryn.,  etc.,  Apr.,  '96). 

Those   forms,    due   to   typhoid   infec- 
tion,  which    result    in    stenosis    of    the 
larynx,   are    apparently    of   rare    occur- 
rence in  the  United  States  than  it  is  in 
Europe.    Of  8  cases  recently  reported  as 
occurring  in  this  country  two  recovered 
completely,  two  partially  [i.e.,  they  have 
yet  to   wear  the  tube)    and  four  have 
died.      From    a    study    of    the    reported 
eases   and   from   the   experience   gained 
with   his    own   the    writer   recommends 
the  following  line  of  treatment:    Early 
tracheotomy,    with    subsequent    dilata- 
tion    and     finally     intubation     of     the 
larynx.     Mayer    (Medical   Record.  July 
25,  1903). 
Pertussis. — In     whooping-cough     the 
laryngeal  manifestations  are   sometimes 
quite  marked,  but  they  are  not  attended, 
as  in  other  diseases,  by  ulcerative  proc- 
esses.    The  severe  cough  induced  occa- 
sionally causes  marked  congestion  of  the 
interarytenoid    space,    accompanied,    at 
times,    by    extravasation    and    localized 
haemorrhage.       Slight    oedema    is    fre- 
quently observed.    Diphtheria  as  a  com- 
plication   has    been    witnessed,    though 
very  rarely.    The  most  annoying  feature 
in  connection  with  the  larynx  is  a  result- 
ing hypersesthesia  of  the  interarytenoid 
space,  which  may  persist  indefinitely,  the 
patient  being  subject  to  exacerbations  of 
coughing   when    using    his   larynx    any 
length  of  time.     A  dry,  warm,  or  dusty 
atmosphere  is  also  likely  to  cause  con- 
siderable inconvenience.     This  sequel  is 
especially  apt  to  occur  in  adults. 

Influenza. — The  laryngeal  complica- 
tions of  influenza  generally  occur  in  the 
cases  in  which  symptoms  affecting  the 
upper  respiratory  tract  are  observed. 
There  is  the  tendency  to  haemorrhage; 


ulceration  is  also  occasionally  observed. 
Spasmodic  cough  is  also  present,  causing 
considerable  distress  to  the  patient  by 
greatly  increasing  the  intensity  of  the 
frontal  cephalalgia.  (Edema  of  the 
larynx  is  occasionally  met  with,  but,  as  a 
rule,  it  does  not  assume  grave  propor- 
tions. 

Laryngeal  manifestations  are  frequent 
in  influenza.  Generally  there  is  simply  a 
catarrhal  inflammation,  but  serious  com- 
plications may  occur, — ulcers,  erosions, 
paralysis,  oedema.  Two  cases  of  oedema 
witnessed  in  the  Neeker  Hospital.  The 
oedema  affected  the  arytenoids  and  ven- 
tricular bands,  and  dyspnoea  was  marked, 
but  not  so  great  as  to  necessitate  trache- 
otomy. Natier  had  seen  two  cases  of 
influenza  complicated  with  laryngeal 
oedema  of  the  cords,  which  disappeared 
upon  applications  of  nitrate  of  silver. 
Cartaz  (Journal  of  Laryn.,  June,  '93). 

Typhus  .  Fever. — In  this  disease  the 
manifestations  are  similar  to  those  in 
typhoid  fever  and  the  complications  are 
also  liability  to  ulceration,  oedema,  or 
pseudodiphtheria. 

Schech  includes  under  the  name  of 
"laryngitis  exudativa"  a  series  of  affec- 
tions of  the  laryngeal  mucous  membrane 
in  which  there  is  exudation  with  more  or 
less  fluid  contained  in  vesicles  or  bulla?, 
or  hyperaemia  with  swelling.  In  miliaria 
there  are  vesicles  on  the  epiglottis  and 
aryepiglottic  folds,  giving  rise  to  the  sen- 
sation of  a  foreign  body.  Herpes  very 
seldom  occurs  alone  in  the  larynx;  there 
is  usually  an  implication  of  skin  or  of 
mueoxis  membrane. 

Acute  inflammation  of  the  tongue, 
floor  of  the  mouth,  and  larynx  may  be 
due  to  herpes.  Two  cases  clinically  in- 
distinguishable from  angina  Ludovici, 
which  after  death  were  found  to  be  asso- 
ciated with,  if  not  due  to,  trichina 
spiralis  and  miliary  tuberculosis,  respec- 
tively. S.  Mackenzie  (Brit.  Med.  Jour., 
May  18,  '94). 

Herpes  of  the  larynx  only  occurs  as  one 
of  the  localizations  of  herpetic  fever;    its 
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most  frequent  seat  is  on  the  posterior 
surface  of  the  epiglottis  and  the  region 
of  the  arytenoids.  The  herpetic  vesicles 
are  surrounded  by  an  inflammatory  zone. 
There  is  odynphagia,  dysphonia,  possibly 
dyspnoea.  Brindel  (Revue  de  Laryn., 
d'Otol.,  et  de  Rhin.,  Mar.  15,  '95). 

Schech  also  groups  under  the  same 
head  foot-and-mouth  disease  (stomatitis 
epidemica)  accompanied  by  more  or  less 
constitutional  disturbance  and  by  vesicles 
in  the  larynx,  which  break  down  into 
ulcers;  aphtha,  which  sometimes  occur 
in  the  larynx  in  association  with  aphtha: 
of  the  mouth  or  vulva;  pemphigus,  which 
occasionally  forms  exudative  swellings  in 
the  larynx,  but  the  disease  is  rare  in  this 
organ.  Urticaria  also  occasionally  affects 
the  laryngeal  mucous  membrane,  and  the 
symptoms  depend  upon  its  extent. 
Lichen  ruber  planus  is  more  usually  ob- 
served in  the  mouth  and  fauces  than  in 
the  larynx.  Impetigo  herpetiformis,  ery- 
thema nodosum,  and  erythema  multiforma 
are  rarely  observed  in  the  larynx. 

Pathology. — Symptomatic  laryngitis  is 
ascribed  to  the  penetration  into  the  laryn- 
geal tissues  of  micro-organisms,  espe- 
cially the  streptococcus  pyogenes,  staphy- 
lococci, the  pneumococeus,  and  bacteria 
coli  communae.  The  germs  are  thought 
to  penetrate  the  deeper  structures 
through  minute  abrasions  of  the  surface 
or  by  way  of  the  lymph-channels,  the 
blood,  etc.  Neighboring  inflammatory 
foci  are  especially  prone  to  cause  infec- 
tious disorders  of  the  larynx. 

The  symptoms  are  marked  from  the 
onset  of  the  disease.  They  develop  very 
rapidly  and  are  of  the  greatest  severity. 
Frequently  in  a  few  hours  after  the 
earliest  manifestation  of  the  disease  a 
hard  swelling  will  be  found  between  the 
arch  of  the  lower  jaw  and  the  hyoid 
bone.  The  swelling  spreads  rapidly, 
soon  involving  tne  neck  and  face  in  a 
hard,  dark-red,  brawny  induration. 
Respiration  is  soon  impeded  by  involve- 
ment  of  the  deep   connective   tissue   of 


the  neck.  The  pharynx  and  larynx  be- 
come involved,  and  attacks  of  acute 
d3'spncea  with  cyanosis  supervene.  The 
swelling  may  spread  downward  to  the 
anterior  mediastinum  and  on  to  the 
chest-wall.  Inspection  of  the  mouth,  al- 
though unsatisfactory,  due  to  fixation 
of  the  jaw,  will  disclose  the  sublingual 
tissue  to  be  so  cedematovjs  as  to  push 
the  tongue  against  the  roof  of  the 
mouth.  In  the  early  stage  the  swelling 
is  unilateral,  but  soon  both  sides  become 
involved,  and  deglutition  becomes  diffi- 
cult or  impossible.  Supervening  the 
local  condition  a  marked  general  sepsis 
occurs.  G.  G.  Ross  (Annals  of  Surg., 
June,  1901). 

Treatment. — The  treatment  of  symp- 
tomatic laryngitis  does  not  differ  from 
that  of  acute  laryngitis  or  cedema  of  the 
larynx  when  the  local  manifestations  are 
such  as  to  warrant  assimilation  with  these 
disorders.  As  a  rule,  the  laryngeal  mani- 
festations of  infectious  diseases  are  slight, 
but  the  possibility  of  complications  in 
this  direction  should  always  be  borne  in 
mind,  owing  to  the  rapidity  with  which 
they  may  prove  fatal  when  untreated. 

Chronic  Laryngitis. 

Symptoms. — As  a  result  of  frequently 
repeated  attacks  of  acute  laryngitis,  or  of 
continued  exposure  of  the  larynx  to  con- 
ditions capable  of  maintaining  a  pro- 
longed hyperemia  of  the  larynx,  a 
chronic  catarrhal  process  is  developed. 
Exacerbations  of  hoarseness,  a  sensation 
of  rawness  and  heat,  and  the  presence  in 
the  laryngeal  cavity  of  secretions — mu- 
coid or  muco-purulent — giving  rise  to  a 
constant  desire  to  "hem"  constitute  the 
main  symptoms  of  this  condition. 

Chronic  laryngitis  is  most  frequently 
met  with  in  singers.  Hoarseness  in  these 
represents  the  most  important  symptom; 
it  may  be  continuous  or  occur  only  after 
a  few  bars  have  been  sung.  This  is 
usually  accompanied  by  a  feeling  of  local 
fatigue,    heat,    and    constriction.      The 
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voice  is  usually  lowered  in  pitch  and  may 
be  veiled,  muffled,  or  complete  aphonia 
may  exist.  Pain  is  sometimes  complained 
of.  Cough  provoked  by  sensation  of  itch- 
ing or  pricking  frequently  occurs  as  a 
prominent  symptom.  Slight  haemor- 
rhage and  blood-expectoration  are  occa- 
sionally noted. 

In  some  cases  these  symptoms  present 
themselves  upon  the  least  exposure,  dis- 
appearing after  a  few  days.  As  the  at- 
tacks are  repeated,  however,  they  become 
more  resistant  to  therapeutic  measures, 
and  the  local  disorder  becomes  perma- 
nent symptomatically  as  well  as  patho- 
logically. Hoarseness  is  then  continu- 
ous. Warm  weather,  however,  is  apt  to 
bring  temporary  relief. 

The  laryngoscopical  appearances  vary 
considerably,  and  are  proportionate  to 
the  degree  of  active  inflammation.  The 
evidences  of  local  hyperamia  are  never- 
theless always  present,  and  vary  from  a 
slight  arborescent  and  light  pink  tinge 
suggestive  of  congestion  to  a  bright-red 
hue  indicative  of  violent  inflammation. 
The  epiglottis  is  also  congested,  enlarged 
vessels  coming  over  its  posterior  surface, 
while  the  aryteno-epiglottic  folds  appear 
thickened,  the  tumefaction  involving  the 
entire  larynx  in  marked  cases.  The  sur- 
face is  irregular  and  sometimes  quite 
bosselated.  The  general  redness  is  not 
so  marked  as  in  some  cases  of  acute  laryn- 
gitis; it  is  apt  to  assume  a  brownish  or 
violet  coloration.  The  vocal  bands  are 
also  more  or  less  congested;  the  conges- 
tion may  either  be  limited  to  a  small  por- 
tion of  their  surface  or  involve  their  en- 
tire area.  Small  masses  of  stringy  cream- 
like mucous  are  frequently  to  be  seen 
forming  films  when  the  glottis  is  opened. 
-  Sometimes  the  vocal  bands  appear  re- 
laxed and  their  thickened  edges  do  not 
seem  to  come  accurately  together,  an 
elliptical  opening  being  occasionally  ob- 


served between  them.  This  want  of 
parallelism  is  due  to  muscular  paresis, 
affecting  usually  but  one  side. 

Shallow  abrasions  of  the  epithelial 
covering  are  occasionally  met  with, 
especially  in  the  interarytenoid  space. 
Deeper  ulcerations  sometimes  leading  to 
perichondritis  have  been  observed  by 
various  clinicians. 

The  secretions  are  sometimes  very 
copious,  especially  when,  in  the  latter 
part  of  an  active  exacerbation  of  vocal 
disability,  the  patient  tries  to  use  his 
voice.  This  condition  is  termed  "laryn- 
gorrlwa"  by  some  authors. 

The  terms  "dry  laryngitis"  and  "laryn- 
geal ozcena"  have  been  given  to  a  condi- 
tion occasionally  met  with,  in  which  the 
secretion,  besides  being  muco-purulent, 
is  prone  to  adhere  firmly  to  the  mucous 
surfaces  and  to  become  partly  desiccated 
in  this  situation.  The  dry  crusts  formed, 
by  impeding  the  free  passage  of  air,  give 
rise  to  more  or  less  dyspnoea,  while  the 
breath  is  rendered  foetid.  Laryngoscop- 
ically  examined,  the  larynx  appears  red 
and  dry,  with  greenish  crusts  closely  ad- 
hering to  parts  adjoining  the  vocal  cords 
either  above  or  below. 

While  chronic  catarrhal  inflammations 
of  the  larynx  are  not  incurable,  yet  they 
can  only  be  satisfactorily  managed  by 
taking  a  broad  view  of  the  etiology  of 
the  affection  and  treating  mainly  the 
causative  factors.  Leonard  (Med.  Rec, 
July  30,  1904). 

Etiology. — -In  singers,  officers,  huck- 
sters, etc.,  who  are  called  upon  to  use  the 
voice  excessively,  chronic  laryngitis  may 
occur  as  a  primary  affection,  but  in  per- 
sons who  do  not  use  their  vocal  organs 
professionally,  the  primary  cause  can 
usually  be  traced  to  some  disorder  of  the 
adjoining  cavities,  nasal,  naso-pharyn- 
geal,  and  pharyngeal.  A  dusty  or  smoky 
atmosphere  may  induce  chronic  laryn- 
gitis, but  the  other  portions  of  the  upper 


136 


LARYNGITIS.    CHRONIC.     ETIOLOGY.    PATHOLOGY. 


respiratory  tract  are  involved  in  the  in- 
flammatory process. 

The  rheumatic  and.  gouty  diathesis, 
gastric  and  hepatic  disorders,  the  abuse 
of  alcoholic  beverages,  and  all  the  factors 
enumerated  under  the  heading  of  Acute 
Catarrhal  Laryngitis  may  act  as 
causative  factors  when  exposure  to  them 
is  prolonged. 

Dry  laryngitis  has  been  ascribed  to 
many  affections.  In  some  cases  it  is  but 
a  manifestation  of  a  general  atrophic 
process  involving  the  mucous  membrane 
of  the  upper  respiratory  tract  and  may 
thus  be  identified  through  the  presence 
of  L6wenberg''s  bacillus. 

In  the  very  few  cases  that  I  have  met 
with,  dry  laryngitis,  when  not  accounted 
for  by  a  naso-pharyngeal  affection  or 
syphilis,  was  found  associated  with  a 
gouty  diathesis.  The  infraglottic  space 
seems  to  be  the  favored  region  for  the 
formation  of  the  gTeenish  crusts  observed 
in  this  condition. 

Chronic  inflammatory  disorders  of  the 
larynx  are  more  frequently  observed  in 
men  than  in  women,  doubtless  because 
the  former  are  more  exposed  to  the  eti- 
ological factors  outlined  than  the  latter. 
Smoking  and  drinking  is  a  prolific  in- 
direct cause,  as  stated,  and  these  habits 
are  most  generally  indulged  in  by  the 
male  sex.  Chronic  laryngitis  can  occur 
at  all  ages. 

Case  of  chronic  self-inflicted  ulceration 
of  the  throat  by  means  of  nitrate  of  sil- 
ver or  nitric  acid.  F.  Semon  (Med.  Press 
and  Circ,  Jan.  30,  '94). 

Chronic  laryngitis  may  be  divided  into 
three  classes,  as  follows:  1.  Systemic,  in 
connection  with  valvular  disease  of  the 
heart,  cirrhosis  of  the  liver,  alcoholism, 
gout,  etc.  These  cases  are  but  part  of 
a  large  lesion,  and  little  special  atten- 
tion need  be  paid  to  the  local  trouble  in 
the  larynx.  2.  With  nasal  disease,  which 
may  act  in  three  ways.  By  extension  of 
the  catarrh  by  continuity  of  surface,  by 
irritation  from  the  discharges,  and  by 


mouth  -  breathing  caused  by  nasal  ob- 
structions. In  all  cases  the  first  indica- 
tion is  to  treat  the  nasal  lesion  thor- 
oughly. 3.  In  a  small  number  of  cases 
the  inflammation  is  limited  to  the 
larynx. 

The  cases  may  also  be  classified  as  to 
the  part  of  the  larynx  most  affected  as 
follows: — 

1.  Laryngitis  chronica  superior.  As 
the  upper  part  of  the  larynx  contains 
much  loose  tissue,  inflammation  of  the 
same  is  accompanied  by  considerable 
swelling.  The  vocal  cords  may  be  quite 
overhung  by  the  false  cords.  Applica- 
tions of  a  fine-pointed  galvanoeautery 
under  cocaine  and  suprarenal  anaesthesia 
have  given  good  results.  This  form  is 
often  difficult  to  diagnosticate  from 
tuberculous  laryngitis. 

2.  Laryngitis  chronica  media.  When 
the  true  cords  are  principally  affected, 
mild  cases  can  be  cured  by  resting  the 
voice  and  painting  with  a  silver  solution 
(30  grains  to  the  ounce).  Where  the 
congestion  is  limited  to  the  anterior  por- 
tions of  the  cords,  it  is  advisable  to  give 
antisyphilitic  remedies,  even  in  the  ab- 
sence of  history  or  other  symptoms  of 
syphilis.  In  singers  faulty  voice-produc- 
tion must  be  rectified  before  they  again 
take  up  their  vocation.  Haemorrhages 
are  not  very  infrequent,  due  to  enlarged 
vessels  oh  the  cords.  If  the  cords  are 
much  swollen  potassium  iodide  should 
be  exhibited. 

3.  Laryngitis  chronica  inferior.  The 
subglottic  regions  are  often  neglected, 
owing  to  difficulty  of  inspection.  Thor- 
ough cocaine  anaesthesia  of  the  larynx 
renders  it  easy  to  inspect  and  treat 
these  regions,  and  a  methodical  treat- 
ment (too  often  neglected)  of  the  sub- 
glottic space  will  assist  materially  in  the 
cure  of  obstinate  cases.  N.  V.  Haring 
(Brit.  Med.  Jour.,  Aug.  30,  1902). 

Pathology. — Dilatation  of  the  blood- 
vessels, through  paresis  of  the  vaso- 
motors, interstitial  infiltration  which 
may  lead  to  hypertrophy  and  thickening, 
are  the  main  pathological  features  at- 
tending a  case  of  uncomplicated  chronic 
pharyngitis.    The  superficial  vessels  tend 
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to  become  varicose,  tortuous  veins  being 
observed,  especially  in  regions — such  as 
the  ventricular  bands,  the  interarytenoid 
membrane,  etc. — where  the  tissues  are 
lax.  The  glandular  elements  take  an 
unusually  active  part  in  the  inflammatory 
process  of  some  eases,  constituting  what 
has  been  termed  a  "glandular  laryngitis." 
Eounded  sessile  projections,  differing 
but  slightly  from  the  neighboring  tissues 
in  color,  have  been  called  "chorditis 
tuberosa"  or  "trachoma  of  the  larynx," 
but  these  are  probably  but  mere  localized 
hypertrophies,  strictly  associated  with 
chronic  laryngitis.  The  tissues  beneath 
the  vocal  bands  often  take  part  in  the 
inflammatory  process. 

Treatment. — The  association  so  fre- 
quently noticed  between  chronic  inflam- 
mation of  the  naso-pharynx  and  of  the 
larynx  renders  it  imperative  always  to 
examine  the  entire  upper  respiratory 
tract  when  continued  hoarseness  is  com- 
plained of.  This  is  further  supported  by 
the  fact  that  cases  are  often  met  with  in 
which  no  benefit  whatever  is  derived 
from  treatment  limited  to  the  larynx 
until  attention  is  given  to  the  naso- 
pharyngeal surfaces.  Cleanliness  of 
these  parts,  in  fact,  may  be  considered  a 
sine  qua  non  of  success  in  90  per  cent,  of 
cases.  The  same  remarks  may  be  ap- 
plied in  connection  with  concomitant 
disorders  of  other  organs. 

In  many  cases  the  laryngeal  inflam- 
matory process  is  sustained  by  disorders 
of  gastric,  hepatic,  and  renal  systems,  all 
of  which  require  close  scrutiny. 

Attacks  of  hoarseness  in  professional 
vocalists  are  often  but  exacerbations 
of  chronic  laryngitis,  a  deficiency  of 
lubrication  of  the  vocal  bands  being 
the  main  local  factor.  This  condition 
may  successfully  be  combated  by  ad- 
ministration every  two  hours  of  10  grains 
of  ammonium  chloride  in  a  tumblerful 


of  water,  and  the  topical  use  of  warm 
sprays  of  a  saturated  solution  of  potas- 
sium chloride  at  the  same  intervals.  The 
doses  are  so  managed  that  the  last  one 
should  be  taken  at  least  about  three  hours 
before  a  performance.  This  avoids  ex- 
posure during  the  subsequent  stage  of 
perspiration.  A  lozenge  containing  10 
grains  of  the  ammonium  chloride  taken 
between  the  acts  is  of  benefit  in  many 
instances. 

The    following    formula    is    useful    in 
chronic  laryngitis:  — 
R  Thymol,  15  grains. 
Eucalyptol,  20  grains. 
Creasoti,  2  drachms. 
Ol.  pini  sylvestri,  4  drachms. 
01.  gaultherise,  1  drachm. 
M.     Sig. :    For  inhalation  use  from  2 
to  5  drops.    C.  C.  Rice  (Amer.  Med.  Com- 
pend,  Feb.,  '99). 
The  characteristic  congestion  of  this 
affection,  and  even  the  superficial  ero- 
sions frequently  encountered,  will  often 
yield  to  a  detergent  spray  of  bicarbonate 
of  sodium,  borate  of  sodium,  and  salic- 
ylate of  sodium,  3  grains  of  each  to  the 
ounce  of  water,  applied  copiously  three 
times  a  day  to  the  entire  upper  respira- 
tory tract- — the  nose,  the  pharynx,  and 
the  larynx. 

In  stubborn  cases  occurring  in  singers, 
spraying  with   a  2-per-cent.   solution   of 
lactic    acid,    used    frequently, — eight    to 
ten    times    daily,  —  recommended.      Hy- 
gienic measures  and  tonics  form  impor- 
tant adjuvants.     Massei   (La  Sem.  Med., 
No.  32,  '94). 
After  cleansing,  even  the  slight  ero- 
sions should  be  touched  with  stronger 
agents.    Solutions  of  nitrate  of  silver  are 
most  effective,  but  demand  considerable 
dexterity   if   laryngeal   spasm    is   to   be 
avoided.    The  laryngeal  forceps  must  be 
used,    its    tip,    covered    with    a    cotton 
pledget,    being    gently    applied    to    the 
mucous  membrane.    Eesorcin  is  an  effect- 
ive   agent   in    a   solution    containing    1 
grains  to  the  ounce.    A  20-grain  solution 


138 


LARYNGITIS.     CHRONIC.     TREATMENT. 


of  iodoform  in  benzoinol  is  a  very  effect- 
ive remedy,  but  the  difficulty  of  keeping 
the  atomizer  free  when  benzoinol  is  used 
renders  its  employment  obnoxious  to  the 
patient.  The  infraglottie  region  should 
not  be  overlooked  when  local  applications 
are  made,  the  patient  being  also  directed 
to  inhale  deeply  when  the  atomizer  is 
being  used. 

Iodol  might  be  substituted,  but  it  pos- 
sesses irritating  properties  when  used  in 
strong  solutions:  5  grains  to  the  ounce 
is  the  maximum  strength  that  an  in- 
flamed larynx  can  stand  with  benefit. 
Solutions  of  sulphate  of  zinc,  sulphate 
of  copper,  and  alum,  5  grains  to  the 
ounce,  may  be  substituted  should  the 
other  agents  recommended  not  be  obtain- 
able. 

Mild  eases,  especially  those  in  which 
there  exists  involvement  of  the  infra- 
glottic  tissues,  are  greatly  benefited  by 
benzoate  of  sodium.  Exacerbations  are 
sometimes  quickly  stopped  with  5-grain 
doses  administered  every  three  hours, 
in  addition  to  the  local  measures  recom- 
mended. 

In  certain  cases  the  vocal  bands  will 
present,  during  an  exacerbation  of  the 
catarrhal  process,  the  greatest  amount 
of  congestion  as  compared  with  other 
parts  of  the  laryngeal  cavity.  Their 
mucous  membrane,  as  stated,  appears 
thickened,  bosselated,  and  very  red  at  the 
edge,  the  voice  being  coarse  and  screechy 
when  an  effort  to  sing  is  made.  This 
form  of  chronic  laryngitis  is  character- 
ized by  frequent  exacerbations,  and 
finally  costs  a  singer  his  voice  unless  he 
stops  singing  for  a  while  and  undergoes 
active  local  treatment.  Labus,  of  Milan, 
proposed  flaying  of  the  vocal  bands  in 
these  cases,  and  obtained  several  satisfac- 
tory results.  After  thoroughly  anaes- 
thetizing the  larynx  he  tore  off  with  a 
sharp  square-tipped  laryngeal  forceps  the 


superficial  layer  of  membrane  of  the  vocal 
bands — a  procedure  followed  by  slight 
hemorrhage,  a  few  days'  aphonia,  and 
final  recovery  of  the  voice.  I  have  sub- 
stituted applications  of  chromic  acid  to 
destroy  the  thickened  mucous  layer,  ob- 
taining equally  satisfactory  results.  Co- 
caine causing  a  copious  flow  of  lubri- 
cating fluid  from  the  lateral  tissues  when 
applied  to  the  larynx  for  a  certain  length 
of  time,  it  is  necessary  to  use  the  acid  as 
soon  as  possible  after  the  application  of 
the  25-per-cent.  solution,  the  strength  it 
is  advisable  to  employ. 

The  chromic  acid,  fused  by  heat  to  the 
end  of  a  covered  probe,  such  as  MacCoy's, 
immediately  before  the  anaesthetic,  is 
then  applied  to  the  surface  of  one  of  the 
vocal  bands,  while  the  patient,  having 
been  told  to  make  a  sound,  brings  both 
bands  into  apposition.  This  enables  the 
operator  to  avoid  cauterization  of  their 
edges — an  important  point  in  the  preser- 
vation of  the  voice,  especially  in  women. 
But  little  if  any  disturbance  follows,  and 
after  a  few  days  hardly  a  trace  remains  of 
the  cauterization,  except  a  spot  present- 
ing less  redness  than  the  surrounding 
parts.  The  applications  should  be  made 
twice  a  week  until  all  traces  of  localized 
congestion  or  bosselated  areas  have  dis- 


When  laryngitis  is  aggravated  by  gas- 
tric, hepatic,  or  intestinal  disorder,  espe- 
cially in  drinkers  and  smokers,  attention 
to  these  conditions  should,  of  course, 
form  an  important  part  of  the  treatment. 
In  patients  who  smoke  considerably  the 
congestion  is  often  maintained  simply 
by  the  irritating  action  of  the  air  con- 
taminated with  smoke.  Sitting  in  a 
smoking-car  or  in  a  room  in  which  others 
are  smoking  is,  therefore,  as  bad  as  if 
the  patient  himself  were  smoking. 

In  dry  laryngitis,  attention  to  the 
naso-pharyngeal  disorder  also  forms  an 
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important  part  of  the  treatment.  Deter- 
gent and  disinfecting  sprays  are  of  great 
use,  but  must  be  employed  for  a  consider- 
able time.  Chlorate  of  potassium  in  the 
form  of  a  saturated  solution,  and  per- 
manganate of  potassium,  3  grains  to  the 
ounce,  are  effective  agents,  while  listerin 
and  water,  equal  parts,  may  also  be 
recommended,  to  alternate  with  either. 
Iodide  of  potassium,  administered  inter- 
nally, 5  grains  three  times  a  day  in  half 
a  glassful  of  water,  tends  to  increase  the 
laryngeal  secretions,  as  it  does  those  of 
the  nasal  cavities,  especially  in  persons 
who  are  sensitive  to  its  physiological 
effects.  When  a  gouty  or  rheumatic 
diathesis  can  be  traced,  colchicine  or  sa- 
licylate of  sodium  are  indicated.  (See 
Gout  and  Rheumatism.) 

Charles  E.  de  M.  Sajous, 

Philadelphia. 

LARYNX,  SYPHILIS  OF.  See  Tu- 
mors of  Larynx. 

LARYNX,  TUBERCULOSIS  OF.     See 

Tuberculosis  of  Larynx. 

LARYNX,  TUMORS  OF.  See  Tumors 
of  the  Larynx  and  Lungs. 

LEAD. — Lead  (plumbum)  is  not  offi- 
cial, as  it  is  not  employed  in  medicine. 
Lead  combines  with  oxygen  forming  ox- 
ides, one  of  which  (the  yellow)  is  official 
(plumbi  oxidum,  U.  S.  P.),  with  the  acids 
and  with  chlorine,  iodine,  bromine,  etc., 
forming  salts.  Of  these  salts  the  acetate 
is  the  only  one  used  internally  to  any 
extent,  although  the  iodide  is  rarely  used 
for  alterative  purposes.  The  acetate  of 
lead  (sugar  of  lead)  occurs  in  efflorescent, 
colorless,  shining  transparent  prisms,  or 
flat  crystals,  having  an  acetous  color  and 
a  sweet,  metallic  taste.  It  is  soluble  in 
2  1/3  parts  of  cold,  and  in  1/2  part  of 
boiling  water;    in  21  parts  of  cold,  and 


1  part  of  boiling  alcohol;  in  3  parts  of 
chloroform,  and  in  5  parts  of  glycerin. 

Carbonate  of  lead  (white  lead,  or 
ceruse)  occurs  in  perfectly-white  masses 
or  powder.  It  is  insoluble  in  water,  but 
soluble  in  acetic  acid  and  dilute  nitric 
acid. 

Iodide  of  lead  occurs  in  a  golden- 
yellow  powder  and  is  insoluble  in  cold 
water,  but  soluble  in  200  parts  of  boil- 
ing water  and  in  solution  of  the  alkalies 
and  of  the  iodide  of  potassium. 

Nitrate  of  lead  occurs  in  white  crys- 
tals, and  is  soluble  in  2  parts  of  water. 

Oxide  of  lead  (litharge)  occurs  in  a 
yellow  to  yellow-red  powder  and  is  in- 
soluble in  water,  but  soluble  in  acetic 
and  nitric  acids. 

The  above  salts  and  their  preparations 
are  the  only  ones  official  in  the  United 
States  Pharmacopoeia. 

Preparations  and  Doses. — Plumbi  ace- 
tatis,  1  to  5  grains. 

Plumbi  iodidum,  1/4  to  2  grains. 

Liquor  plumbi  subacetatis. 

Ceratum  plumbi  subacetatis. 

Liquor  plumbi  subacetatis  dil. 

Plumbi  carbonas  (used  externally). 

Unguentum  plumbi  carbonatis. 

Unguentum  plumbi  iodidi. 

Plumbi  nitratis  (used  externally). 

Plumbi  oxidum  (used  externally). 

Emplastrum  plumbi. 

Emplastrum  resinas. 

Emplastrum  saponis. 

Unguentum  diachylon. 

Physiological  Action. — Unless  a  con- 
centrated solution  be  used,  lead  applied 
locally  acts  as  an  astringent  by  inducing 
contraction  of  the  capillaries.  Hence  its 
beneficial  actions  in  inflammation.  Con- 
centrated solutions  are  irritating,  on  the 
contrary,  and  may  induce  inflammation. 

Taken  internally  in  therapeutic  doses, 
lead  also  acts  as  an  astringent,  and  di- 
minishes the  secretions  of   the  gastro- 
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intestinal  tract.  Beyond  these  effects 
the  manifestations  are  those  of  poison- 
ing. The  nitrate,  the  subacetate,  and 
the  acetate  are  poisonous  in  the  order 
named. 

Acute  Lead  Poisoning. — Acute  poison- 
ing is  rare,  but  may  occur  when  a  soluble 
salt  (notably  the  acetate)  is  taken  in 
poisonous  amounts  (not  less  than  1  ounce 
is  necessary  to  produce  serious  effects). 
The  symptoms  are  a  sweet,  metallic  taste 
in  the  mouth,  pain  in  the  epigastrium, 
and  vomiting  of  white  milky-looking 
liquids,  or  white  curds,  mixed  with  food 
if  amy  food  was  present  in  the  stomach. 
The  white  color  indicates  the  presence 
of  chloride  of  lead,  formed  by  the  action 
of  the  hydrochloric  acid  of  the  gastric 
juice.  Later,  irritation  of  the  intestinal 
tract  occurs  with  an  increase  of  pain,  and. 
either  diarrhoea  due  to  gastro-enteritis 
or,  in  some  cases,  obstinate  constipation 
is  noticed.  The  stools  are  generally 
black  in  color  (from  the  action  of  the 
intestinal  sulphuretted  hydrogen-gas, 
which  forms  a  sulphide).  The  pulse  be- 
comes rapid  and  tense,  but  later  weak 
and  compressible.  The  face  is  anxious 
and  may  be  either  pale  or  lived.  Excess- 
ive thirst  is  present,  with  cramps  in  the 
calves  of  the  legs  or  muscular  twitchings. 
In  fatal  cases  coma,  epileptic  spasms,  or 
collapse  ensues.  Up  to  the  point  of  the 
affection  of  the  nerve-centres  (spasm, 
coma,  or  collapse)  the  prognosis  is  good; 
beyond  this  it  is  unfavorable. 

Treatment  of  Acute  Poisoning  hy  Lead. 
— If  there  is  reason  to  believe  that  any 
of  the  lead-salt  is  present  in  the  stomach, 
the  stomach-siphon  may  be  used.  Any 
soluble  sulphate  (Epsom  or  Glauber's 
salts)  will  decompose  the  lead  salt  and 
form  an  insoluble  sulphate  of  lead;  if 
used  in  excess  the  salts  mentioned  will 
act  as  purges  and  wash  out  the  offending 
matter.     Cramp  and  spasms  may  be  re- 


lieved by  hot  applications  to  the  ab- 
domen and  to  the  extremities.  Pain  may 
be  relieved  by  opiates. 

Chronic  Lead  Poisoning. — The  sources 
of  poisoning  by  lead  are  very  numerous. 
Occupations  in  which  lead  is  employed, 
however,  predominate  as  causative  fac- 
tors, and  painters,  white-lead-paint  mix- 
ers or  grinders,  wall  and  other  paper-mill 
operators,  glaziers,  etc.,  are  the  victims 
in  the  great  majority  of  cases. 

Adulterated  foods  and  liquids  repre- 
sent the  main  sources  of  poisoning 
among  those  whose  occupations  do  not 
involve  exposure.  Cooking  utensils 
painted  white  inside,  bread  made  of 
flour  contaminated  with  a  lead-filled 
grindstone,  cake  colored  with  lead  bi- 
chromate to  avoid  the  use  of  eggs,  im- 
perfectly burnt  pottery,  fruit-jars  glazed 
with  lead,  etc.,  are  as  many  media 
through  which  lead  can  reach  the  sys- 
tem. A  fruitful  cause  of  poisoning  is 
pure  water  when  conveyed  through  lead 
pipes,  the  lead  being  slowly  dissolved. 
When,  however,  the  water  contains  even 
a  minute  quantity  of  lime-salts,  an  in- 
soluble coating  is  formed  which  arrests 
all  further  action  as  soon  as  the  inside 
of  the  pipes  is  completely  covered.  Cos- 
metics, hair-dyes,  and  face-powders  occa- 
sionally cause  plumbism. 

Constitutional  Effects.  —  Slow  absorp- 
tion of  lead,  whether  due  to  industrial, 
accidental,  or  criminal  causes,  mainly  af- 
fects the  muscles,  the  peripheral  nerves, 
the  liver,  and  the  kidneys.  Pallor  of 
muscles  and  mucous  membranes  is  an 
early  result,  fibrosis  occurring  in  ad- 
vanced cases,  accompanied  by  degenera- 
tive changes  in  the  nerve-endings.  These 
changes  become  less  marked  as  the  spinal 
centres  are  approached,  the  spinal  cord 
being  usually  normal.  The  brain,  how- 
ever,   is   not    so    exempt   from   morbid 
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changes.  All  the  manifestations  of  sat- 
urnine toxaemia  are  pathologically  based 
upon  the  changes  here  outlined. 

A  blue  line  along  the  margin  of  the 
gums,  at  the  base  of  the  teeth,  is  an  im- 
portant sign.  It  is  especially  marked  in 
persons  who  are  not  cleanly  as  regards 
their  mouth. 

Lead  Colic.  - —  This  symptom  is  most 
frequently  met  with  in  painters  who  mix 
and  use  white  lead.  The  abdominal 
cramp  is  usually  very  severe,  the  muscles 
being  rigid  and  contracted.  A  peculiar- 
ity of  the  pain  is  the  fact  that  the  loca- 
tion of  its  greatest  intensity  is  around 
the  navel.  It  occurs  by  exacerbations, 
the  accesses  being  often  accompanied  by 
nausea  or  vomiting.  The  tongue  is  white 
and  contracted  and  there  is  thirst  — 
sometimes  intense.  Constipation  is  the 
rule.    The  face  is  pale  or  jaundiced. 

After  continuing  for  a  period  varying 
from  a  few  hours  to  several  days,  the 
symptoms  gradually  recede  and  the  ac- 
cess ceases.  "When  no  treatment  is  re- 
sorted to  and  the  causative  occupation  is 
continued,  the  attacks  return  frequently, 
and  death  may  finally  occur  through 
cachexia  or  anaemia,  paralysis  of  the  re- 
spiratory muscles,  cirrhosis  of  the  liver, 
or  through  some  intercurrent  disorder. 

Five  eases  of  lead  colie  treated  by  in- 
jecting 1  pint  of  normal  salt  solution 
under  the  skin  of  the  abdomen;  in  all 
the  cases  muscular  pain  soon  disap- 
peared, and,  instead  of  the  constipation, 
a  beneficial  diarrhoea  set  in  the  next  day, 
which  ceased  of  its  own  account  a  couple 
of  days  later.  Delearde  (University  Med. 
Mag.,  Jan.,  '99). 

Case  in  which  erythrol-tetranitrate 
was  used  with  benefit  in  lead  colic.  The 
arterial  tension  was  high,  the  pulse 
hard,  and  the  sphygmographie  tracing 
characteristic.  The  remedy  was  admin- 
istered in  Vj-grain  dose.  With  the  re- 
duction of  arterial  tension  there  was  a 
cessation  of  pain,  and  the  patient  slept. 
This   was   repeated  twice   with    similar 


results.     Mattirlo    (Gaz.  degli  Osped.  e 
delle  Clin.,  No.  63,  1901). 

Atropine  used  in  several  eases  of  colic 
due  to  lead  intoxication  with  favorable 
results.  The  extract  of  belladonna  in 
doses  of  V4  grain  (0.015  gramme)  was 
first  frequently  given,  but  preference 
was  then  given  to  the  alkaloid  in  doses 
of  7M  to  Va,  grain  (0.001  to  0.003 
gramme)  given  hypoderniieally.  Prompt 
relief  generally  follows  except  in  cases 
in  which  opium  has  been  previously  ad- 
ministered. In  such  cases  even  enor- 
mous quantities  of  atropine  remain  in- 
effectual, being  neutralized  by  the 
opium.  No  untoward  effects  were  ob- 
served. Adolph  Weber  (Miinchener  med. 
Wochen.,  xlix,  No.  17,  1902). 

Lead  Encephalopathy. — In  some  cases 
marked  cerebral  symptoms  occur.  These 
may  develop  gradually  or  quite  suddenly, 
violent  headache,  vertigo,  tinnitus,  stra- 
bismus, and  other  cerebral  manifesta- 
tions presenting  themselves.  In  the 
cases  developing  slowly  the  symptoms 
tend  to  demonstrate  paresis  of  various 
systems,  central  and  peripheral,  the  most 
characteristic  of  these  being  wrist-drop, 
due  to  paralysis  of  the  extensor  muscles 
of  the  forearm.  Vertigo,  loss  of  memory, 
disturbances  of  the  special  senses,  cere- 
bral palsies,  hemiplegia,  and  monoplegia 
have  also  been  noted.  Alteration  of  the 
brain-structure,  its  arteries  and  menin- 
ges, is  usually  found  post-mortem. 

Convulsions,  amaurosis,  delirium,  and 
coma,  or  a  condition  simulating  epileptic 
fits,  hallucinations,  mania,  melancholia 
and  hysteria  are  not  infrequently  met 
with.  Saturnine  epilepsy  is  a  dangerous 
manifestation  and  usually  ends  in  death. 

General  Disorders  due  to  Lead. — Lead 
may  act  as  an  etiological  factor  in  many 
diseases.  Its  role  as  such  is  fully  con- 
sidered in  the  articles  upon  the  various 
affections,  and  do  not  require  repetition 
here. 

Treatment  of  Chronic  Poisoning. — The 
indications  are  to  remove  the  causes,  to 
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remove  the  poison  already  in  the  body, 
and  to  treat  the  lesions  or  tissue-changes 
produced  by  the  poison.  Frequent  doses 
of  Epsom  salts  will  not  only  relieve  the 
colic,  but  will  convert  any  lead  present 
in  the  gastro-intestinal  tract  into  an  in- 
soluble sulphate,  and  expel  it  from  the 
body.  Jalap  and  calomel,  guarded  with 
opium  to  prevent  griping,  and  alum  in 
2-grain  doses  with  opium  or  morphine, 
are  suggested  as  valuable  remedies. 
When  cerebritis  is  present  a  blister  may 
be  applied  to  the  nape  of  the  neck,  and 
revulsions,  amyl-nitrite,  and  sweating 
(by  pilocarpine)  may  be  tried.  To  elim- 
inate the  lead  our  sheet-anchor  is  .the 
iodide  of  potassium,  given  in  doses  of 
10  to  20  grains  three  times  daily.  A 
double  soluble  salt  (potassie  iodide  of 
lead)  is  formed,  which  may  be  excreted 
by  the  kidneys  through  the  urine  and  by 
the  liver  through  the  bile.  Paralysis  is 
an  indication  for  the  exhibition  of 
strychnine  in  large  doses,  during  treat- 
ment with  potassium  iodide  (given  sep- 
arately), and  the  employment  of  massage 
and  electricity.  The  induced  (faradic) 
current  should  be  employed  if  the  mus- 
cles react;  if  they  do  not,  galvanic  cur- 
rent is  indicated.  When  no  reaction  to 
the  direct  (constant  or  galvanic)  current 
is  observed,  the  paralysis  is  seldom  recov- 
ered from.  In  all  cases  removal  from 
the  source  of  poisoning  should  be  in- 
sisted upon. 

Therapeutics. — Lead  is  never  given  to 
affect  the  system  at  large;  the  constitu- 
tional effects  are  of  no  use  in  medicine. 
It  is  used  only  for  the  local  effects, — 
astringency,  etc., — which  differ  with  the 
form  used. 

Gastrointestinal  Disorders. — 
Acetate  of  lead  is  an  astringent  remedy 
often  used  to  arrest  haematemesis,  espe- 
cially when  due  to  gastric  ulcer.  It  is 
also   recommended   in    chronic   gastritis 


with  pyrosis  and  gastralgia.  In  diar- 
rhcea  of  phthisis,  choleraic  diarrhoea, 
and  in  summer  diarrhoea  a  few  grains  of 
the  acetate  with  a  small  dose  of  opium 
or  morphine  relieves  speedily.  In  acute 
and  chronic  dysentery  an  enema  of  4 
grains  of  the  acetate,  1/2  grain  of  mor- 
phine acetate,  and  1  ounce  of  warm  water 
will  relieve  the  tenesmus  and  reduce  the 
frequency  of  the  stools. 

In  cholera  and  the  purging  from  dys- 
entery and  typhoid  fever  a  few  grains  of 
the  acetate  may  be  combined  with  starch 
and  a  moderate  dose  of  opium,  and  be 
given  in  enema.  The  acetate  may  also 
be  combined  with  opium  in  suppository 
for  checking  various  forms  of  diarrhcEa 
and  for  the  relief  of  irritable  conditions 
of  the  rectum. 

External  Applications  oe  Lead.— 
An  excellent  application  to  burns  is 
white-lead  paint  (carbonate  of  lead  and 
linseed-oil),  especially  if  the  surface  is 
not  very  large  and  there  are  no  fears  of 
a  dangerous  amount  of  absorption.  The 
official  ointment  of  the  carbonate  of  lead 
may  be  preferred. 

Lead  lotion  (liquor  plumbi  subace- 
tatis),  diluted  with  3  or  4  parts  of  water, 
is  a  good  application  to  eczema,  where 
there  is  much  weeping.  It  is  also  val- 
uable when  combined  with  laudanum 
(lead-water,  4  parts;  laudanum,  1  part; 
water,  16  parts)  as  an  application  to  in- 
flamed surfaces,  bruises,  sprains,  fract- 
ures, blisters,  scalds,  excoriations,  and 
fissured  nipples. 

The  acetate  of  lead  is  also  an  excellent 
application  for  the  dermatitis  produced 
by  poison-ivy  (Bhus  toxicodendron),  as 
the  lead  precipitates  the  non-volatile 
oil  of  the  poison.  For  this  latter  pur- 
pose Hare  advises  that  8  grains  of  lead 
acetate  should  be  dissolved  in  a  pint  of 
alcohol  and  used  as  a  wash;  cooling 
applications  should  follow,  but  ointments 
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should  be  avoided,  as  they  dissolve  the 
poisonous  oil  and  spread  the  irritation. 

Lead  acetate  is  a  useful  application. 
In  pruritus  pudendi  the  lead-water,  or 
cerate,  may  be  used.  Helva  recommends 
the  application  of  equal  parts  of  lead 
plaster  and  linseed-oil  for  sweating  feet. 
They  should  be  applied  on  linen  and 
wrapped  around  the  feet  every  third  day. 
Nitrate  of  lead  is  used,  in  powder,  in  the 
treatment  of  onychia. 

In  gonorrhoea  and  leucorrhoea  a  solu- 
tion of  lead  acetate  (3  or  4  grains  to  the 
ounce  of  water)  may  be  used  as  an  in- 
jection. Lead  preparations  should  never 
be  used  in  eye-lotions,  as  they  are  apt 
to  deposit  the  lead  in  the  tissues  of 
the  cornea  and  leave  permanent  white 
patches,  especially  if  ulcer  of  the  cornea 
is  present. 

C.  Sumner  "Witherstine, 

Philadelphia. 

LENS,  DISEASES  OF. 

Anomalies  of  Position. — Anomalies  of 
position  are  always  the  result  of  changes 
in  the  zonula  of  Zinn. 

Classification. — Cases  of  dislocation  of 
the  lens  are  commonly  divided  into  two 
groups:  in  one  of  which  the  lens  has 
completely  left  the  fossa  patellaris  (luxa- 
tion, or  complete  dislocation),  while  in 
the  other  it  still  remains  partly  within 
this  cavity  (subluxation,  or  partial  dis- 
location); but  as  it  is  usually  only  a 
matter  of  time  for  cases  in  the  latter 
group  to  find  their  way  info  the  former, 
this  distinction  only  marks  a  stage  in  the 
history  of  the  case. 

A  more  convenient  and  comprehensive 
classification  can  be  made  on  an  etiolog- 
ical basis. 

Dislocations  of  the  lens  are  either  con- 
genital (ectopia  lentis)  or  acquired. 

The  latter  group  may  be  thus  di- 
vided:— 


1.  Traumatic  cases,  in  which  the 
lesion  varies  in  degree:  (a)  There  may  be 
a  partial  displacement,  the  lens  being 
caused  to  rotate  on  its  axis,  or  pushed 
sideways,  thus  assuming  an  oblique  posi- 
tion, or  a  position  with  its  edge  in  the 
pupil;  or  it  may  be  displaced  sideways 
and  rotated.  (&)  It  may  be  completely 
dislocated  into  the  anterior  chamber, 
(c)  It  may  be  completely  dislocated  into 
the  vitreous  chamber,  (d)  It  may  pass 
through  a  rent  in  the  sclerotic,  and  lie 
under  the  unbroken  conjunctiva:  sub- 
conjunctival dislocation,  (e)  It  may  pass 
through  a  rent  in  the  conjunctiva,  (f) 
It  has  been  found  beneath  Tenon's  cap- 
sule. 

2.  The  lens  may  escape  from  the  eye 
at  the  moment  of  rupture  of  the  floor  of  a 
large  corneal  ulcer:  a  more  common  in- 
cident in  the  cases  of  ophthalmia  neona- 
torum than  in  any  other  form  of  disease. 

3.  It  may  be  dragged  out  of  position 
by  iridic  adhesions  when  the  iris  is 
stretched  or  rendered  tense  by  the  occur- 
rence of  peripheral  staphyloma. 

4.  It  may  be  pushed  out  of  position  by 
intra-ocular  tumors. 

5.  Its  displacement  may  be  spontane- 
ous. 

Ectopia  lentis  seems  to  depend  upon 
imperfect  or  incomplete  development  of 
the  zonula,  and,  as  this  developmental 
failure  occurs  especially  along  the  line 
where  closure  of  the  ocular  fissure  takes 
place,  the  more  perfectly  developed 
fibres  at  the  upper  part  drag  the  lens 
in  their  direction.  Consequently  con- 
genital displacements  are  almost  always 
directly  or  obliquely  upward.  They  are 
also  usually  symmetrical,  and  are  not  in- 
frequently accompanied  by  coloboma  of 
the  lens,  which,  moreover,  is  apt  to  be 
undersized  and  thicker  than  normal. 

In  accordance  with  the  above  theory, 
dislocation  of  the  lens  is  occasionally  as- 
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sociated  with  eoloboma  of  the  iris,  ciliary 
body,  and  choroid. 

Case  of  double  congenital  dislocation 
of  the  lens  in  a  boy  7  years  of  age,  who 
was  also  partially  amblyopic.  The  lens 
in  each  eye  was  tilted  upward,  slightly 
backward,  and  inward.  No  other  struct- 
ural changes  could  be  detected.  Conclu- 
sions that:  (1)  congenital  ectopia  lentis 
is  usually  double;  (2)  it  is  a  congenital 
malformation,  the  cause  of  which  is  not 
yet  positively  established ;  (3)  amblyopia 
and  ametropia  are  always  concomitant 
conditions,  and  that  the  majority  of 
cases,  so  far  reported,  sustain  the  theory 
of  heredity  as  the  primary  cause.  Friebis 
(Jour.-  Amer.  Med.  Assoc,  Sept.  3,  '92). 

Series  of  lenses,  8  in  number,  in  which 
the  nucleus  was  not  central,  but  lay  close 
to  the  posterior  capsule,  either  at  the 
posterior  pole  or  between  it  and  the 
equator.  In  all  the  anomaly  must  have 
been  due  to  a  developmental  disturbance. 
In  some  the  outline  of  the  lens  was  nor- 
mal; in  5  others  there  was  a  posterior 
lenticonus..  In  3  of  these  latter  the  con- 
ical ectasia  of  the  lens-surface  was  formed 
by  the  displaced  lens-nueleus,.  which  was 
actually  in  contact  with  the  capsule;  in 
the  other  2  this  was  not  the  case,  the 
lens-fibres  lying  quite  regularly  on  the 
little  cone.  The  anterior  section  of  the 
lens  was  in  all  cases  normal.  Only  in  1 
case  did  the  lens-capsule,  much  thinned, 
cover  the  lenticonus.  C.  Hess  ("Bericht 
der  Ophthal.  Gesell.,"  Heidelberg,  '96). 

Dislocation  of  the  lenses  observed  in 
five  children  of  a  family  of  seven  whose 
mother  was  similarly  affected.  In  none 
of  the  cases  was  the  dislocation  upward. 
Miles  (Annals  of  Ophth.,  Otol.,  and  Lar., 
July,  '96). 

Five  cases  of  congenital  bilateral  dislo- 
cation of  the  crystalline  lens  in  three  suc- 
cessive generations.  In  all  the  disloca- 
tion was  upward  or  upward  and  outward. 
E.  T.  Parker  (Phila.  Med.  Jour.,  July  16, 
'98). 

A  case  is  on  record  in  which  the  colo- 
boma  of  the  iris  was  upward,  there  being 
a  subluxation  of  the  lens  downward. 

Although  at  first  partial,  congenital 
dislocation     often     becomes     complete. 


through  degeneration  and  stretching  of 
the  fibres  of  the  zonula;  the  lens  then 
becomes  movable  to  a  degree  which 
varies  greatly,  not  only  in  the  vitreous 
humor  itself,  but  it  may  even  pass  back- 
ward and  forward  through  the  pupil:  a 
condition  described  by  Heyman  under 
the  title  of  "spontaneous  motility  of  the 
lens." 

So  long  as  a  congenital  dislocation  of 
the  lens  remains  incomplete,  there  is  no 
special  tendency  toward  the  formation  of 
cataract;  but  when  it  becomes  complete, 
and  freely  movable  in  the  eye,  the  im- 
pairment of  nutrition  thereby  involved 
leads  more  or  less  rapidly  to  its  opacifica- 
tion. Occasionally  a  lens  dislocated  into 
the  vitreous  will  remain  clear  for  years. 
Of  all  cases  of  dislocation  of  the  lens, 
those  of  traumatic  origin  are,  by  far,  the 
commonest.  The  traumatism  usually 
consists  of  a  blow  by  a  blunt  instrument, 
such  as  the  fist  or  a  stone,  upon  the  eye- 
ball; but  concussion  from  a  blow  upon 
the  side  of  the  head  may  have  the  same 
result.  Dislocation  is  more  apt  to  occur 
when  the  vitreous  is  fluid:  a  condition 
which  may  be  accompanied. by  degener- 
ative changes  in  the  zonula,  in  old  age, 
and  in  sclerectasia  anterior. 

Traumatic  luxation  of  the  lens  into  the 
anterior  chamber  usually  occurs  when  the 
patient  is  bent  forward,  the  centre  of  the 
cornea  being  struck  at  that  time.  When 
the  blow  is  nearer  the  periphery  the  lux- 
ation takes  place  in  the  direction  of  the 
force  applied.  Dujardin  (Jour,  des  Sci- 
ences Med.  de  Lille,  Nov.  13,  '91). 

Traumatic  dislocations  present  every 
variety  and  degree,  from  the  slightest 
lateral  displacement  or  rotation  to  com- 
plete expulsion  of  the  lens  from  the  eye- 
ball. 

Lens  in  an  eye  removed  on  account  of 
a  penetrating  wound  found  to  be  dislo- 
cated between  the  ocular  conjunctiva  and 
the  sclera,  where  it  had  become  incapsu- 
lated  in  a  mass  of  inflammatory  exudate. 
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Wescott  (Annals  of  Ophthal.  and  Otol., 
Jan.,  '93). 

Two  instances  of  traumatic  dislocation 
of  the  lens  into  the  vitreous,  occurring  in 
individuals  both  of  whom  had  met  with 
a   similar   accident   in   the   opposite   eye 
some   years   previously.     Noyes    (N.   Y. 
Eye  and  Ear  Infirmary  Reports,  '94). 
The  traumatism  that  is  the  immedi- 
ate occasion  of  the  displacement  is  often 
the  cause  of  other  ocular  lesions,  which 
may,  for  a  time,  obscure  the  diagnosis, 
and    render    prognosis    more    uncertain 
than  would  otherwise  be  the  case.    The 
dislocation  of  the  lens  may,  indeed,  be 
by  no  means  the  most  important  lesion 
produced.    It  is  common  to  find  haemor- 
rhage in  the  anterior  chamber  immedi- 
ately after  the  injury,  the  full  extent  of 
which  cannot  be  ascertained  until  ab- 
sorption has  taken  place:  or  we  may  find 
dilatation  and  immobility  of  the  pupil, 
haemorrhage  into  the  vitreous,  or  rupture 
of  the  choroid,  and — especially  in  myopic 
eyes — detachment    of    the    retina.      In 
greater  degree  of  violence  the  eyeball 
may  be  ruptured,  usually  in  the  sclera 
just  behind  and  concentrically  with  the 
sclero-corneal  junction,  and  through  this 
rupture  the  lens — with  the  iris,  choroid, 
retina,  and  vitreous — may  escape. 

Case   of  traumatic   dislocation   of  the 
lens,    followed    by    symptoms    of    fulmi- 
nating glaucoma.     Patient  made  a  good 
recovery    after   extraction    of    the    lens. 
Saunders  (Brit.  Med.  Jour.,  Mar.  2,  '89). 
Absorption  of  a  crystalline  lens  that 
had  been  luxated  into  the  vitreous  during 
an  operation  upon  the  eye  for  glaucoma. 
Case  occurred  in  a  boy.    All  children  have 
remarkable    tolerance    for    that    which 
would    cause    glaucoma    in    adult    eyes. 
Chacon  (Gaceta  M6d.  de  Mexico,  June  1, 
'92). 
Spontaneous   dislocation    of   the   lens 
may  take  place  while  its  transparency  re- 
mains unimpaired,  but  it  seems  to  occur 
more  commonly  when  the  lens  has  be- 
come  cataractous,  and  more   especially 
when  the  cataract  has  been  allowed  to 


progress  to  a  condition  of  hypermaturity 
(Morganian  cataract).  Although  in  some 
cases  the  displacement  occurs  without 
any  evident  immediate  exciting  cause,  in 
many  the  acts  of  coughing  or  sneezing 
determine  it.  Gunn  in  1895  reported  a 
case  of  quite  spontaneous  symmetrical 
displacement  of  the  lenses  in  a  man  aged 
76.  Three  months  before  it  failed  a  re- 
corded examination  showed  vision,  with 
refraction  corrected,  to  be  9/„  in  eac^ 
eye.  Three  months  after  failure  both 
lenses  were  found  displaced  downward, 
their  upper  edges  being  visible  just 
within  the  margin  of  the  dilated  pupil, 
one  lens  still  remaining  clear,  the  other 
having  become  opaque.  Corrected  vision 
in  each  eye,  e/6.  Fundus  normal.  It  is 
hardly  necessary  to  point  out  that  old  age 
constitutes  the  main  predisposition  to 
spontaneous  dislocation  of  the  lens,  the 
immediate  pathological  factor  being  an 
atrophy  of  the  fibres  of  the  suspensory 
ligament:  a  condition  described  by  Wedl 
and  Bock  as  "senescence  of  the  zonula." 
Symptoms ;  Appearances ;  Vision.  — 
Any  change  in  the  position  of  the  lens 
destroys  the  normal  relations  between 
it  and  the  iris,  the  latter  losing  its  sup- 
port partially  or  totally,  according  to  the 
degree  of  the  displacement,  or  being  un- 
duly pressed  forward  or  backward,  or  dis- 
tended, according  as  the  lens  is  tilted 
against  portions  of  the  posterior  surface 
of  the  iris,  dislocated  into  the  anterior 
chamber,  or  fixed  in  the  pupil  itself. 
When  the  dislocation  is  incomplete  the 
anterior  chamber  is  deeper  at  the  point 
vacated  by  the  lens,  and  the  iris  of  the 
same  region  is  tremulous  on  quick  move- 
ments of  the  eyes  or  head.  In  the  slight- 
est degrees  of  dislocation  a  slight  tremu- 
lousness  of  one  portion  of  the  iris  may 
constitute  the  only  physical  sign  of  the 
lesion,  but  is  an  absolute  indication  that 
the  iris  no  longer  rests  on  the  anterior 
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capsule  of  the  lens.  The  history  of  in- 
jury and  the  condition  of  vision  will  be 
necessary  to  lead  to  a  correct  diagnosis. 

Increased  depth  of  one  portion  of  the 
anterior  chamber  may  be  accompanied 
by  increased  shallowness  of  another,  from 
tilting  forward  of  some  portion  of  the 
lens  against  the  iris  and  ciliary  body:  a 
relation  which  may  result  in  setting  up 
a  condition  of  glaucomatous  tension  and 
form  a  very  important  factor  in  the  prog- 
ress of  the  case. 

By  employing  focal  illumination  the 
edge  of  the  lens  can  be  seen  in  the  pupil, 
which,  however,  usually  requires  to  be 
dilated  for  this  purpose.  The  lens  itself 
will  appear  as  a  delicate  gray  compared 
with  the  pure  black  of  the  aphakic  por- 
tion of  the  pupil,  and  its  edge  will  ap- 
pear luminous  on  account  of  the  total, 
reflection  which  the  rays  of  light  enter- 
ing the  marginal  portions  of  the  lens 
from  the  front  undergo  at  its  posterior 
surface;  for  at  the  edge  of  the  lens 
they  strike  this  posterior  surface  very 
obliquely. 

With  the  ophthalmoscope,  on  the  other 
hand,  the  edge  of  the  lens  appears  black, 
for  the  same  reason,  the  light  coming 
into  this  portion  of  the  lens  from  the 
fundus  being  reflected  back  into  the  eye. 

When  there  is  complete  dislocation  of 
the  lens  there  will  be  an  absence  of  the 
catoptric  lenticular  images.  The  lens 
itself  when  opaque  may  be  visible 
through  the  pupil  with  the  naked  eye. 
As  a  rule,  however,  examination  with 
the  ophthalmoscope  is  necessary  for  its 
detection.  It  may  be  connected  with 
the  fundus  or  freely  movable  in  the  fluid 
vitreous  (cataracta  natans). 

There  is  now  more  marked  and  general 
tremulousness  of  the  whole  area  of  the 
iris  on  quick  movements  of  the  eyes  and 
head,  with  an  abnormally,  but  uniformly, 
deep  anterior  chamber. 


When  once  seen  there  is  no  difficulty 
in  determining  the  nature  of  the  floating 
body,  on  account  of  its  shape  and  size 
and  the  fact  that  no  other  condition 
occurs  with  which  it  is  possible  to  con- 
found it. 

When  the  lens  is  displaced  into  the  an- 
terior chamber  its  appearance  is  charac- 
teristic, its  margin  having  a  golden  luster 
due  to  total  reflection  of  light,  making  it 
look  like  a  large  drop  of  oil  in  the  an- 
terior chamber,  which  is  much  deepened, 
especially  at  its  lower  part.  The  lens 
assumes,  moreover,  a  more  spherical  form 
than  when  in  situ,  on  account  of  the  loss 
of  the  compressing  influence  of  the  fibres 
of  the  suspensory  ligament  and  choroid, 
etc.  The  irritation  it  sets  up  often  causes 
a  contraction  of  the  pupil  behind  it. 

In  case  of  old,  traumatic,  dislocated, 
cataractous  lens  the  central  half  of  the 
pupillary  quarter  of  the  iris  was  altered 
in  color  and  in  brilliancy,  while  the  oph- 
thalmoscope  revealed   an   alternate    free 
transmission  of  the  choroidal  reflex  and 
intercepting   radial   lines    of   iris-stroma. 
This  latter  points  to  a  previously-existing 
radial  muscular  mechanism  in  the  once 
healthy  iris.     Symon  (Australasian  Med. 
Gaz.,  July  15,  '92). 
Condition  of  Vision. — Sight  is  always 
impaired  to  a  greater  or  less  extent.    In 
partial  dislocation,  vision  is  affected,  be- 
cause rupture  of  the  fibres  of  the  sus- 
pensory ligament  destroys  the  power  of 
accommodation,  and,  at  the  same  time, 
by  permitting  increase  in  the  convexity 
of  the  lens,  makes  the  eye  highly  myopic. 
Moreover,  the  tilting  of  the  lens  on  its 
axis  induces  a  variable  amount  of  astig- 
matism,   regular   and    irregular,    lateral 
displacement  having  a  similar  effect. 

In  higher  degrees  of  displacement, 
where  the  edge  of  the  lens  lies  across  the 
area  of  the  pupil,  not  only  is  there  a 
higher  degree  of  visual  failure,  but  there 
is  also  diplopia,  two  blurred  images  being 
seen.     This  is  due  to  the  fact  that  the 
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edge  of  the  lens  acts  as  a  prism,  and 
causes  the  rays  of  light  entering  the  eye 
through  it  to  be  deviated  in  the  direction 
of  the  dislocation,  while  those  entering 
the  aphakic  portion  of  the  pupil  are  un- 
changed in  direction  except  in  so  far  as 
they  are  made  to  converge  and  form  an 
indistinct  image  on  the  retina. 

Case  of  double  dislocation,  one  upward, 
the  other  downward,  with  atrophy  of  the 
zonula.  There  was  so-called  monocular 
triplopia  from  a  double  image  formed  by 
the  displaced  lens,  joined  to  a  third 
image  made  by  the  media  without  the 
lens.  Heddaeus  (Zehender's  klin.  Monats. 
f.  Augenh.,  May, '88). 

Considered,  therefore,  with  regard  to 
that  portion  of  the  pupil  still  occupied 
by  the  lens,  the  eye  is  myopic,  and  the 
image  formed  by  the  light-rays  passing 
through  it  can  be  cleared  to  a  greater  or 
less  extent  by  concave  sphero-cylindrical 
lenses.  With  regard  to  that  part  from 
which  the  lens  is  absent,  the  eye  is  highly 
hypermetropic,  and  its  image  can  be 
made  clear  by  the  aid  of  a  convex  spher- 
ical glass,  and  such  a  cylinder  as  is  neces- 
sary to  correct  the  corneal  astigmatism. 
In  a  later  stage  vision  may  be  further 
impaired  by  the  development  of  opacities 
in  the  lens. 

When  the  lens  is  completely  dislocated 
into  the  vitreous  chamber,  and  no  com- 
plications have  arisen,  vision  resembles 
that  of  an  eye  after  cataract  extraction, 
and  the  condition  is  exactly  similar  to 
that  brought  about  by  the  operation  of 
reclination,  or  couching. 

The  patient  regains  good  vision  with 
the  aid  of  strong  convex  lenses,  which 
have  to  be  adjusted  for  distance,  and  also 
for  the  near  point  at  which  it  is  desired 
to  read  or  work. 

But  in  many  of  these  cases  complica- 
tions arise  which  prevent  perfect  vision 
from  being  attained,  or  in  course  of  time 
hring  about  its  impairment  in  varying 


degree.  Thus,  iridocyclitis  may  arise  and 
destroy  vision  and  even  set  up  sympa- 
thetic disease  in  the  fellow-eye.  Or  glau- 
comatous tension  may  occur,  with  the 
same  result,  so  far  as  sight  is  concerned. 

Four  cases  of  spontaneous  luxation  of 
the  lens,  two  of  which  were  congenital. 
In  one  the  luxation  was  bilateral.  In 
three  instances  the  lens  had  to  be  ex- 
tracted, after  years  of  quiet,  upon  ac- 
count of  violent  glaucomatous  attacks. 
Armaignac  (Jour,  de  Med.  de  Bordeaux, 
June  23,  '95). 

Case  of  secondary  glaucoma  following 
partial  dislocation  of  lens;  removal  of 
lens;  cessation  of  all  pressure-symptoms. 
Oliver  (Wills  Eye-Hosp.  Reports,  vol.  i, 
p.  1,  '95). 

Case  in  which  a  lens  dislocated  into  the 
vitreous  during  a  cataract-operation  set 
up  so  much  sympathetic  disturbance  six 
months  later  that  enucleation  was  neces- 
sary. K.  Hoor  (Wien.  med.  Woch.,  Aug. 
22,  '96). 

Progress  and  Results.  —  Congenital 
dislocations  are  always  incomplete,  and 
the  lens  shows  no  special  tendency  to 
become  opaque:  good  evidence  that  its 
nutrition  is  unimpaired.  In  some  cases, 
however,  the  displacement  increases,  and 
complete  dislocation  into  the  vitreous 
or  anterior  chamber,  or  alternately  into 
each,  finally  occurs.  The  latter  condi- 
tion is  predisposed  to  by  abnormal  small- 
ness  of  the  lens:  a  common  characteristic 
in  cases  of  ectopia,  which  permits  its 
easy  passage  through  the  pupil.  When 
this  state  of  complete  luxation  has  been 
attained,  the  lens-substance  is  liable  to 
deteriorate  and  become  opaque.  Strik- 
ing against  portions  of  the  uveal  tract 
the  freely-movable  lens  may  set  up  irido- 
cyclitis, and  disorganization  of  the  eye 
and  destruction  of  vision  result.  Or,  as 
previously  stated,  secondary  glaucoma 
may  become  established  and  finally  lead 
to  blindness. 

In  two  cases,  father  and  daughter,  seen 
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in  the  practice  of  the  writer,  the  father, 
aged  55,  had  opaque  lenses  freely  floating 
in  the  vitreous,  and  sometimes  passing 
through  the  pupil  into  the  anterior 
chamber,  with  occasional  glaucomatous 
attacks,  always  relieved  by  paracentesis. 
The  daughter  presented  typical  examples 
of  ectopia  lentis,  both  lenses  being  sta- 
tionary and  quite  clear.  Good  vision  was 
obtained  with  convex  lenses. 

Although  there  are  cases  in  which  a 
small  lens  may  pass  freely  through  the 
pupil,  as  a  rule,  a  lens  dislocated  into  the 
anterior  chamber  sets  up  violent  inflam- 
mation. The  irritation  caused  by  its 
pressure  on  the  anterior  surface  of  the 
iris  excites  contraction  of  the  pupil  and 
iritis,  which  fix  it  firmly  in  position.  Or 
a  few  white  spots  indicate  the  presence 
of  adhesions  between  the  lens  and  cornea, 
caused  by  inflammation  of  the  latter. 
There  is  glaucomatous  tension  and  rapid 
extinction  of  sight.  As  a  result  of  the 
increased  tension,  ectasia  of  the  anterior 
part  of  the  sclerotic  occurs,  and  a  general 
enlargement  of  the  eyeball. 

Spasm  of  the  sphincter  iridis,  just  re- 
ferred to,  may  occur  while  the  lens  is  in 
the  act  of  passing  through  the  pupil. 
There  then  arise  violent  inflammatory 
glaucomatous  symptoms. 

In  a  case  in  which  dislocation  of  the 
lens  into  the  vitreous  occurred  as  one  of 
the  results  of  the  lodgment  of  a  small 
piece  of  steel  in  the  eye,  the  lens  was 
found,  after  enucleation  on  account  of 
persistent  pain  due  to  absolute  glaucoma, 
to  be  completely  opaque  and  Hack.  The 
source  of  the  pigment  was  quite  evident, 
for  the  choroid  was  apparently  entirely 
devoid  of  it.  The  foreign  body  was  en- 
cysted in  fibrous  tissue  attached  to  the 
retina  near  the  equator.  The  enuclation 
was  performed  about  twenty-five  years 
after  the  injury,  the  eye  having  been 
blind  for  many  years. 


Treatment. — When  no  symptoms  other 
than  impairment  of  vision  exist,  suitable 
glasses  may  be  prescribed;  but  when  one 
eye  only  is  the  subject  of  dislocation,  the 
other  being  normal  and  of  good  visual 
acuity,  the  patient  will  get  on  better 
without  a  correcting  glass,  depending  on 
the  good  eye  for  clear  vision.  In  cases 
of  subluxation,  the  margin  of  the  lens 
lying  in  the  pupil,  the  kind  of  lens 
ordered  depends  upon  whether  better 
vision  can  be  obtained  by  correcting  the 
portion  of  the  pupil  containing  the  lens, 
the  myopic  area,  or  the  aphakic,  hyper- 
metropic area.  This  can,  of  course,  only 
be  ascertained  by  actual  experimentation. 

Sometimes  better  vision  can  be  ob- 
tained by  enlarging  the  aphakic  portion 
of  the  pupil  by  a  small  iridectomy. 
Other  things  being  equal,  this  portion  is 
to  be  preferred  for  correction  on  account 
of  the  greater  size  of  the  retinal  images 
so  obtained. 

When  the  dislocation  is  complete,  the 
lens  being  in  the  vitreous,  the  case  is 
precisely  similar  from  a  refraction  stand- 
point to  one  of  aphakic  after  cataract 
extraction.  Under  all  conditions  two 
pairs  of  glasses  are  required:  one  for  dis- 
tance and  another  for  reading  or  working 
distance. 

But  in  many  cases  other  symptoms  be- 
sides disturbances  of  vision  are  present 
at  an  earlier  or  later  stage  in  the  case. 
In  cases  of  partial  dislocation  pressure 
of  the  lens  against  the  ciliary  margins 
of  the  iris  and  the  ciliary  body  may  set 
up  glaucomatous  symptoms.  In  this  case, 
if  removal  of  the  lens  be  not  deemed 
feasible,  an  iridectomy  may  be  made  at 
the  point  where  the  lens  is  in  contact 
with  the  iris. 

Eemoval  of  the  partially-dislocated 
lens  is  always  difficult,  and  apt  to  be  com- 
plicated with  loss  of  vitreous,  on  account 
of  the  condition  of  the  suspensory  liga- 
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ment,  which  is  either  congenitally  defi- 
cient or  damaged  by  traumatism. 

Great  stress  laid  upon  the  importance 
of  the  immediate  use  of  a  mydriatic  in 
injury  of  the  lens.  Millikin  (Jour.  Amer. 
Med.  Assoc,  Sept.  3,  '92). 

In  a  case  of  secondary  glaucoma  from 
partial  dislocation  of  the  lens  into  the 
anterior  chamber,  removal  of  the  lens  was 
followed  by  immediate  cessation  of  all 
pressure  symptoms.  In  this  case  the 
lower  half  of  a  densely-cataractous  lens 
had  pushed  its  way  through  the  pupillary 
opening  and  had  pressed  the  iris  in  this 
position  far  back  behind  it.  To  effect  its 
removal  a  peripheral  incision  was  made 
in  the  lower  outer  third  of  the  cornea. 
A  wire  loop  was  introduced  and  the  lens 
was  extracted  without  the  loss  of  any 
vitreous,  obtaining  a  clear  and  round 
pupil.  Oliver  (Wills  Eye-Hosp.  Reports, 
vol.  i,  p.  1,  '95). 

Slight  partial  dislocation  of  the  lens 
can  be  cured  by  the  continued  use  of 
atropine,  which  gives  the  zonula  a  chance 
to  repair,  or  by  eserine  if  vision  is  im- 
proved by  its  instillation  and  where  the 
tests  show  that  atropine  produces  a  still 
further  tilting  of  the  lens.  Dunn  (Va. 
Med.  Semimonthly,  Jan.  2,  '97). 

When  the  lens  is  dislocated  into  the 
anterior  chamber,  extraction  is  compara- 
tively easy,  and,  moreover,  absolutely 
necessary.  If  it  is  not  done,  vision  is  in- 
evitably lost.  The  lens  is  fixed  in  the 
anterior  chamber  by  the  use  of  miotics  or 
the  introduction  of  Agnew's  bident,  and 
the  ordinary  corneal  incision  for  cata- 
ract made.  Delivery  has  to  be  accom- 
plished by  means  of  the  vectis,  wire  loop, 
or  sharp  hook. 

Six  cases  of  successful  extraction  of 
luxated  lenses  by  the  assistance  of  the 
Agnew  bident.  In  the  use  of  the  instru- 
ment, the  lens  should  not  be  pressed  too 
far  into  the  anterior  chamber,  as  in  per- 
forming the  after-section  for  the  extrac- 
tion of  the  lens;  the  iris  and  the  lens  are 
thus  rendered  more  liable  to  be  cut 
through,  or  the  section  itself  may  be 
forced  to  insufficient  size.  Pomeroy  (New 
England  Med.   Mthly.,  May,   '89). 


Traumatically  dislocated  lens  success- 
fully removed  from  anterior  chamber 
of  an  eye  presenting  glaucomatous  symp- 
toms. After  transfixing  the  lens  with  a 
stop-needle,  extraction  was  accomplished 
by  introducing  a  wire  loop  through  a 
broad  peripheral  corneal  incision;  owing 
to  an  irreducible  prolapse  of  the  iris,  an 
iridectomy  had  to  be  made.  Healing  was 
uninterrupted,  and  normal  vision  with  a 
correcting  glass  was  regained.  Oliver 
(Annals  of  Ophthal.  and  Otol.,  July,  '92). 

Three  completely  luxated  lenses  suc- 
cessfully removed  by  the  aid  of  an  elec- 
tric photophore,  which  was  made  to 
illuminate  the  interior  of  the  eye.  After 
the  illumination  had  been  effected  a 
pointed  hook  was  introduced  through  the 
sclera  to  fix  the  lens,  which  latter  was 
held  in  position  while  an  assistant  lacer- 
ated the  capsule  with  a  cystitome  that 
had  been  introduced  into  the  anterior 
chamber.  The  resulting  soft  cataracts 
were  removed,  six  or  eight  days  after,  by 
aspiration.  Abadie  (Recueil  d'Ophtal., 
Aug.,  '92). 

Case  of  luxation  of  the  lens  into  the 
vitreous  which  caused  no  symptoms  for 
three  years,  and  then  from  some  unknown 
cause,  the  lens  having  passed  into  the 
anterior  chamber,  the  eye  became  very 
painful.  Massage,  which,  being  done 
with  the  fingers  on  the  closed  lids,  forced 
the  eataractous  lens  back  into  the  vitre- 
ous. To  prevent  recurrence,  the  pupil  was 
kept  small  by  miotics.  Boggi  (Ann.  di 
Ottal.,  xxv,  i,  p.  77). 

When  the  lens  floating  in  the  vitreous 
causes  iridocyclitis  or  secondary  glau- 
coma, its  removal  is  indicated.  To  do 
this  is  a  matter  of  great  difficulty.  If 
the  case  be  one  in  which  the  lens  some- 
times passes  into  the  anterior  chamber, 
attempts  should  be  made  to  bring  about 
this  change  of  position  by  such  move- 
ments as  have  previously  effected  it. 
Once  in  the  anterior  chamber  it  should 
be  fixed  there  by  the  use  of  a  miotic  or 
by  the  introduction  of  Agnew's  bident 
behind  it.  If  the  lens  cannot  by  volun- 
tary movements  be  made  to  enter  the 
anterior  chamber,  it  may  be  brought  to 


150 


LENS,  DISEASES  OF.     CONGENITAL  ANOMALIES. 


the  anterior  part  of  the  eye  by  the  bident 
and  fixed  there.  It  may  then  be  removed 
by  corneal  incision,  and  its  delivery 
usually  requires  the  use  of  the  vectis,  or 
sharp  hook.  Some  vitreous  is  usually 
lost,  and  this  is  most  apt  to  occur  during 
the  removal  of  the  bident,  which  seems 
to  be  the  most  dangerous  part  of  the 
operation. 

Luxated  lens  successfully  removed  from 
the  posterior  chamber  of  an  eye  by  first 
performing  a  downward  iridectomy,  fol- 
lowed two  months  later  by  extraction 
with  the  aid  of  a  curette,  a  small  amount 
of  vitreous  being  lost.  In  eighteen  days 
vision  equaled  two-thirds  of  normal. 
Despagnet  (Recueil  d'Ophtal.,  June,  '89). 
Two  cases  of  dislocation  of  the  lens  into 
the  vitreous  humor,  in  which  extraction 
was  successfully  accomplished  by  first 
making  an  upper  corneal  section  and  then 
expelling  the  lens  by  methodical  external 
pressure  in  the  ordinary  manner,  the 
speculum  having  been  removed  during 
the  latter  part  of  the  procedure.  Knapp 
(Archives  of  Ophthal.,  Jan.,  '90). 

In  the  extraction  of  dislocated  lenses  it 
is  possible  "in  many  cases,  perhaps  in  the 
majority,  to  extract  the  lens  by  external 
pressure,  and  to  confine  the  use  of  instru- 
ments to  assist  in  the  removal  of  the  lens 
after  it  has  presented  in  the  wound,  or,  at 
least,  in  the  field  of  the  pupil."  C.  S. 
Bull  (N.  Y.  Med.  Jour.,  Sept.  6,  '90). 

Lens   dislocated   into  the  vitreous  re- 
moved without  iridectomy  while  the  pa- 
tient was  lying  prone  on  an  operating- 
table.     Higgins  (Lancet,  Dec.  26,  '96). 
Knapp  and  Bull  maintain  that  such 
lenses  can  be  removed,  and  have  pub- 
lished reports  of  cases  showing  such  to  be 
the  case,  without  the  use  of  the  bident, 
and  without  the  introduction  of  any  in- 
strument into  the  eye,  by  means  of  exter- 
nal manipulation  only. 

When  an  eye  is  blind  and  the  seat  of 
absolute  glaucoma  or  of  iridocyclitis  due 
to  dislocated  lens,  the  pain  so  caused  is 
best  relieved,  and  the  danger  of  sympa- 
thetic affection  of  the  other  eye  most 
effectually  avoided  by  enucleation. 


In  a  case  of  dislocation  of  both  lenses 
into  the  vitreous,  of  congenital  origin, 
reported  by  Bickerton  in  the  Trans.  Oph. 
Soc.  U.  K.j  '98,  the  lens  of  one  eye  passed 
into  the  anterior  chamber,  causing  re- 
duction of  vision  to  the  perception  of 
light  and  shade.  After  sixteen  days  the 
lens  was  replaced  in  the  vitreous  by  a 
spatula  introduced  through  a  corneal  in- 
cision, with  the  restoration  of  perfect 
vision,  the  aphakic  refraction  being  cor- 
rected. 

Case  of  spontaneous  dislocation  of  both 
crystalline  lenses  into  the  anterior  cham- 
bers occurring  in  myopic  eyes.  The  right 
eye,  which  was  entirely  blind  and  painful, 
was  enucleated,  while  from  the  left  an- 
terior chamber  a  partially-degenerate  lens 
was  successfully  removed.  With  the  ex- 
ception of  an  aggravated  spasmodic  en- 
tropion, necessitating  operative  inter- 
ference, rapid  healing  took  place,  leaving 
a  vision  of  '%oo,  without  the  necessity 
of  any  correcting  lens.  De  Schweinitz 
(Univ.  Med.  Mag.,  Nov.,  '89). 

Congenital  Anomalies. 

1.  Ectopia  Lentis.  See  Anomalies  of 
Position. 

2.  Coloboma  lentis  is  a  rare  condition 
due  to  arrest  of  development  at  a  late 
period  of  embryonic  growth.  The  fre- 
quent association  of  coloboma  of  the  iris 
and  choroid  with  it  suggests  its  relation 
to  imperfect  closure  of  the  fcetal  cleft. 
Its  immediate  cause  lies  in  defective  de- 
velopment of  the  zonula  of  Zinn.  This 
is  developed  from  adhesions,  which  form 
between  the  sides  of  the  lens  and  ciliary 
body  during  the  stage  of  embryonic  life 
when  they  are  in  contact.  As  the  eye  en- 
larges, that  portion  of  the  capsule  to 
which  adhesions  have  failed  to  occur 
would  not  be  held  taut  and  made  to 
expand  like  the  remainder,  and  a  cor- 
responding depression  in  the  lens  would 
result.  Absence  of  the  ciliary  body 
would,  of  course,  be  a  probable  cause  of 
this  failure  to  adhere. 
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Two  cases  of  coloboma  of  lens  in  a 
brother  and  sister  8  and  11  years  old, 
respectively.  The  condition  is  best  ex- 
plained as  the  result  of  an  alteration,  in- 
flammation, or  absence  of  formation  of  a 
portion  of  the  zonula,  which  would  per- 
mit but  a  part  of  the  lens  to  come  in  im- 
mediate contact  with  the  sclera,  and  that 
the  adhesion  thus  produced  would  be  the 
starting-point  and  cause  of  the  displace- 
ment of  the  lens.  Sous  (Jour,  de  M6d.  de 
Bordeaux,  Oct.  13,  '95). 

Instance  of  congenital  coloboma  of  the 
lens  in  the  left  eye  of  a  man  20  years  of 
age.    The  lens  could  be  seen  to  exist  only 
for  about  the  upper  half  of  the  pupillary 
space.    Extending  from  the  inferior  bor- 
der of  the  lens-substance  to  and  behind 
the  inferior  border  of  the  pupillary  mar- 
gin there  was  a  delicate  membrane  show- 
ing fine,  vertical  parallel  striae.    The  in- 
ferior border  of  the  lens  appeared  terraced 
and   transparent,  but  above  this  it  be- 
came opaque.     The  diameter  of  the  cor- 
nea was  from  one  to  two  millimetres  less 
than  that  of  the  right  eye.    The  iris  was 
dull  dirt  yellow,  that  of  the  fellow-eye 
being  brown.    In  two  places  the  pupillary 
membrane    could   be    seen.      Dunn    (Ar- 
chives of  Ophthal.,  July,  '96). 
Heyl  has  suggested  that  a  defect  in  the 
inferior  branches  of  the  hyaloid  artery, 
which  gives  nutrition  to  the  lens  while 
the    peripheral    fibres    are    developing, 
would  produce  just  such  a  defect. 

It  is  often  associated  with  coloboma  of 
the  iris  and  choroid,  and  with  disloca- 
tion and  small  size  of  the  lens.  There  is 
sometimes  more  or  less  opacity  of  the 
lens. 

Two  cases  of  coloboma  of  the  lens.    In 
one  it  was  the  sole  anomaly  present;    in 
the  other  it  was  associated  with  partial 
coloboma  of  the  iris  and  choroid.     Rog- 
man  (Archives  d'Ophtal.,  May,  '96). 
Tremulousness  of  the  iris  has  been  ob- 
served, but  more  especially  in  cases  in 
which  ectopia  also  has  been  present. 

The  defect  usually  occurs  in  the  in- 
ferior quadrant,  but  has  been  seen  up- 
ward, outward,  and  down  and  out. 

Case  of  coloboma  of  lens  in  a  young 
man,  whose  father  and  one  brother  pre- 


sented the  same  condition.  0.  D.V^Va, 
0.  S.  V=V;5,  increased  in  O.  D.  by  the 
almost  complete  closure  of  the  eyes  when 
the  patient  looked  at  near  objects.  The 
lenses  were  displaced  upward  and  inward, 
and  were  transparent,  presenting  neither 
coloboma  (?)  nor  atrophy.  The  ophthal- 
moscope showed  the  lens  a  refraction  of 
+  20  D.  and  through  the  aphakic  media 
of  —  8  D.  The  papilla  presented  a  physi- 
ological excavation  and  posterior  staphy- 
loma.   Hassler  (Lyon  Mgd.,  Feb.  9,  '96). 

It  resembles  in  form  the  chord  of  an 
are,  nearly  a  straight  line,  but  sometimes 
consists  of  a  complete  notch. 

It  may  occur  in  one  eye  or  in  both,  and 
is  most  commonly  associated  with  my- 
opia. Vision  is  almost  always  defective, 
ranging  from  absolute  blindness  up  to 
V  =  V4,  as  a  rule.  But  Bresgin  re- 
corded a  case  in  1874  with  V  =  2%o  an(l 
fair  accommodation. 

Accommodation  seems  to  be  usually 
present  in  those  cases  in  which  vision  is 
good  enough  to  permit  of  reliable  ob- 
servation of  this  point.  Nystagmus  is 
sometimes  present. 

A  case  has  been  observed  in  which  a 
projection  from  the  lens-margin  was  as- 
sociated with  a  coloboma  of  the  iris. 

3.  Congenital  Smallness  of  the  Lens. 
— In  these  cases  the  anterior  chamber  is 
deeper  than  normal,  and  the  iris  trem- 
ulous. The  condition  can  be  recognized 
only  after  dilatation  of  the  pupil  with  a 
mydriatic.  An  unusually  wide  space  is 
then  seen  between  the  pupillary  edge  of 
the  iris  and  the  margin  of  the  lens, 
which  stands  out  as  a  dark  ring  against 
the  fundus.  Unusual  smallness  of  the 
lens  often  accompanies  ectopia  and  colo- 
boma lentis. 

4.  Aphakia.— Cases  of  this  condition 
in  mierophthalmic  eyes  have  been  re- 
ported, but  Lang  expresses  the  opinion 
that  in  many  the  absence  of  the  lens  is 
apparent  only,  it  being  really  only  dis- 
placed out  of  sight. 
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The  presence  of  corneal  astigmia 
(Donders)  explains  the  apparent  ac- 
commodation of  all  aphaki.  Van  den 
Brugh  (Ann.  of  Ophth.,  Apr.,  1901). 

5.  Lenticonus. — This  may  occur  at 
either  the  anterior  or  posterior  pole  of 
the  lens,  the  latter  being  by  far  the 
commoner  situation.  Only  two  instances 
of  the  former  are  on  record,  and  there 
is  doubt  whether  they  were  congenital 
or  acquired.  The  condition  resembles 
keratoconus.  Anterior  lenticonus  can 
easily  be  recognized  by  oblique  illumina- 
tion. 

Posterior  lenticonus  requires  the  oph- 
thalmoscopic mirror  for  its  diagnosis. 
It  gives  the  appearance  of  a  large  oil- 
drop  in  the  pupil,  with  a  dark,  well- 
defined  border.  Opacities  of  the  poste- 
rior pole  of  the  lens  are  often  associated 
with  it.  The  refraction  is  found  to  be 
different  through  the  central  and  periph- 
eral portions  of  the  lens.  "  In  one  case 
a  remnant  of  the  hyaloid  artery  was  ad- 
herent to  it. 

Eeference  may  perhaps  be  made  here 
appropriately  to  the  somewhat  common 
cases  in  which  the  refraction  is  found, 
by  estimation  with  the  ophthalmoscope 
or  skiascope,  to  vary  in  different  parts 
without  any  other  indication  of  lenti- 
conus. Sometimes  decided  differences 
are  found  in  the  upper  and  lower  halves 
of  the  pupil.  Sometimes  the  division 
seems  sectional  in  character. 

Case  of  lenticonus  posterior  in  a  girl 
7  years  of  age.  Examination  of  the  eye 
with  a  concave  mirror  revealed  a  bright, 
circular  patch,  apparently  about  4  milli- 
metres in  diameter,  located  between  the 
iris  and  the  fundus  in  the  anteroposterior 
axis  of  the  globe.  Upon  careful  study  of 
the  reflexes,  this  was  found  to  project  be- 
yond the  normal  curvature  of  the  lens 
about  0.05  millimetre.  The  refraction  of 
the  eye  through  the  centre  of  the  lens 
was  myopic  about  12  dioptres,  and 
through  the  periphery  there  was  an  hy- 
permetropia  of  3  '/.  dioptres.     The  base 


of  the  cone  was  probably  2.5  millimetres 
in  diameter.  At  the  apex  there  was  a 
small  opacity,  possibly  the  remnants  of 
foetal  blood-vessels.  The  eye  had  been 
convergent  since  infancy.  The  fellow-eye 
showed  remnants  of  the  foetal  pupillary 
membrane.  Weeks  (Archives  of  Oph- 
thal.,  Apr.,  '91). 

Case  of  lenticonus  in  a  man  65  years  of 
age.  When  the  cone  cannot  be  made 
visible  by  focal  illumination  the  points 
which  will  enable  a  diagnosis  to  be  made 
are:  1.  The  oil-globule-like  disk.  2.  The 
great  difference  in  refraction  between  the 
margin  of  the  lens  and  the  central  por- 
tion, the  latter  being  always  highly 
myopic.  3.  The  kaleidoscopic  move- 
ments of  the  retinal  vessels.  4.  The  ex- 
clusion of  conical  cornea.  Knaggs  (Lan- 
cet, Sept.  19,  '91). 

Cases  of  false  lenticonus;  diagnosis 
from  true  lenticonus  by  Purkinje's 
images.  Demicheri  (Annales  d'Ocul., 
Feb.,  '95). 

Lenticonus  posterior  in  a  9-year-old 
girl.  The  refraction  of  the  peripheral 
portions  of  the  lens  was  +  4  D.,  while  the 
central  portion  was  — 11 D.  Cramer 
(Klin.  Monatsb.  f.  prakt.  Augenh.,  Aug., 
'97). 

Two  rabbits'  eyes  with  lenticonus  pos- 
terior. Explanation  is  as  follows:  Lenti- 
conus arises  from  changes  in  the  posterior 
capsule,  the  hyaloid  artery  in  process  of 
absorption  stretching,  and  finally  rupt- 
uring, the  capsule.  Vitreous  liquid  then 
causes  the  lens-fibres  to  swell  and  pro- 
trude through  the  break  in  the  capsule. 
Baeck  (Archiv  f.  Augenh.,  xxxvi,  2,  p. 
160,  '98). 

6.  Congenital  Cataract.  (See  Cata- 
ract.) 

7.  Kemains  of  Hyaloid  Artery  and 
Branches. — Punctate  opacities,  usually 
situated  a  little  to  the  inner  side  of  the 
posterior  pole  of  the  lens,  whitish  by 
reflected,  dark  by  transmitted,  light,  not 
interfering  with  vision,  discovered  in- 
cidentally, have  been  attributed  by  Am- 
nion de  Beck  and  Mittendorf  to  incom- 
plete involution  of  the  hyaloid  artery. 

They  are  stationary  in  character,  vary 
in  size  from  a  mere  point  to  a  poppy- 
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seed,  and,  although  usually  well  defined, 
fine  lines  have  been  observed  radiating 
from  the  edge  in  some  eases. 

In  some  eases  of  persistent  hyaloid 
artery  with  attachments  to  the  lens, 
straight  vessels  have  been  seen  coming 
from  the  end  of  the  disk-like  attach- 
ment to  the  lens,  and  disappearing  into 
the  ciliary  region  at  the  margin  of  the 
pupil. 

Parasites. — Three  have  been  described 
as  occurring  in  the  lens:  monostoma, 
distoma,  and  filaria,  the  latter  occurring 
in  opaque  lenses  and  discovered  after 
removal  of  the  latter  on  account  of  the 
°Paci  7-  F   -^   Maelow, 

Syracuse. 

LEPROSY. 

Definition. — Leprosy  is  a  chronic  dis- 
ease closely  allied  to  tuberculosis,  ac- 
quired by  inoculation  with  Hansen's 
bacillus  lepra?,  but  only  while  the  sys- 
tem is  susceptible  to  infection  through 
vital  adynamia,  inherited  or  acquired. 

[This  definition  differing  etiologically 
from  all  those  found  in  literature,  it  is 
merely   submitted.     It  seems  to  advan- 
tageously group  the  solid  data  recorded 
and  to  throw  light  upon  some  mooted 
points.    C.  E.  de  M.  Sajous.] 
Varieties. — It  is  customary  to  divide 
leprosy  into  two  — -  sometimes  three  — 
general  forms,  the  tubercular,  and  the 
anasthetic,  the  former  being  character- 
ized by  the   formation   of  tubercle-like 
nodules;   the  latter  by  anaesthetic  areas 
■denoting  a   special   involvement   of  the 
nervous  supply. 

[The  two  main  forms  differ  only  in 
respect  to  the  tissues  involved  as  a  result 
of  infection.  In  many  cases  they  but 
represent  individual  stages  of  the  disease 
and  are  often  blended,  the  symptoms  of 
both  forms  being  present  simultaneously. 
In  text-books  the  peripheral  manifesta- 
tions are  alone  dwelt  upon  as  initial 
symptoms;  in  this  review,  the  early 
manifestations    of    the    typical    disease. 


those  of  the  upper  respiratory  tract,  will 
receive    due    attention.      C.    E.    de    M. 
Sajous.] 
Symptoms. — -The  earliest  symptoms  of 
leprosy  in  the  majority  of  cases,  accord- 
ing to  Morrow  (who  claims  to  have  first 
called  attention  to  the  early  evidences 
in   the   nasal   mucous   membrane)    and 
other   observers,   are   alteration   of   the 
voice,   betrayed   by   a   slight   husky   or 
rough  phonation — Besnier's  voix  lepreuse 
— which  he  likewise  considers  an  early 
sign;   rhinitis,  with  an  abnormally  free 
nasal  secretion,  sometimes  epistaxis,  and 
an  increase  in  the  salivary  secretion. 

Leprosy  is  always  chronic.    At  its  onset 
nasal  or  cutaneous  involvement  is  first 
observed.     Of   the   internal   organs,   the 
lungs  and  the  spleen  are  first  affected; 
later,  the  liver  and  intestines;    the  kid- 
neys very  rarely.    Albuminuria  is  uncom- 
mon.    The  nervous  system  is  frequently 
involved.     Goldschmidt  (La  L6pre;    Soc. 
d'Ed.  Scientif.,  Paris,  '94). 
Sticker  noted  that  the  nasal   mem- 
brane could  appear  normal  in  the  first 
stage  or  at  most  show  a  slight  increase 
of  secretion.     The  first  visible  change 
is  a  simple  dry  catarrh  in  circumscribed 
patches,  which  eventually  present  a  raw 
surface.     In  advanced  cases  shallow  or 
deep  ulcers  are  visible  in  one  or  both 
sides  of  the  septum.     Sometimes  there 
is  only  a  hard  swelling,  which  may  be 
extended  to  adjacent  parts  and  produce 
stenosis. 

Leprous  lesions  of  the  nasal  fossa,  the 
mouth,  throat,  and  larynx  found  in  60 
per  cent,  of  the  cases  examined.     Con- 
clusions that  chronic  coryza  is  often  the 
first    exterior   manifestation   of   leprosy, 
and  that  the  nasal  mucus  of  lepers  is  of 
great  virulence  and  constitutes  one  of  the 
most  efficient  sources  of  the  propagation 
of  leprosy.    Jeanselme  and  Laurens  (Bull. 
M6d.,  July  25,  '97). 
The  systemic  invasion   of  leprosy   is 
usually  slow,  years  rather  than  months 
constituting   the   period    of   incubation. 
Occasionally,  however,  its  onset  is  sud- 
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den  and  the  disease  progresses  rapidly. 
The  prodromal  symptoms  are  mainly 
those  of  general  neurasthenia:  anorexia, 
chilliness,  slight  ephemeral  fever,  mental 
inaptitude,  etc.  These  manifestations 
occur  by  exacerbations,  and  their  re- 
currence is  attended  by  more  or  less 
marked  impairment  of  sensibility  and 
other  cutaneous  functions,  perspiration, 
etc.,  over  restricted  areas,  fugitive  spots 
suggesting  slight  erythema. 

There  is  an  essential  leprous  fever  due 
to  the  presence  of  the  bacillus  leprae  or 
its  toxins.  This  fever  is  always  inter- 
mittent, if  uncomplicated.  It  may  occur 
at  any  period  of  the  disease,  including 
the  so-called  prodromal  period  of  some 
■writers,  and  may  or  may  not  be  accom- 
panied by  an  eruption.  Since  all  forms 
of  the  disease  (lepra)  depend  on  the  same 
organism,  the  fever  probably  occurs  in 
all,  although  in  varying  degree.  When 
fever  of  a  continued  type  is  observed  in 
leprosy,  it  is  due  to  the  presence  of  other 
toxins  acting  either  with,  or  entirely 
apart  from,  those  of  the  bacillus  leprae. 
The  essential  fever  of  leprosy  has  little 
clinical  import  beyond  indicating  that 
the  disease  is  active  and  progressive. 
Lewers  (Brit.  Jour,  of  Derm.,  Oct.,  '99). 

After  the  foregoing  symptoms  have 
shown  themselves  with  varying  activity 
at  various  times,  receding  as  often  with 
more  or  less  rapidity  and  completeness, 
the  erythematous  spots  become  more  per- 
sistent, are  more  highly  colored  and  sen- 
sitive to  the  touch,  and  project  beyond 
the  surface  to  a  greater  degree.  They 
are  reddish-brown,  gray,  dark-yellow  or 
bronze,  and  of  varying  size  from  that  of 
a  dime  to  that  of  the  palm.  They  may 
appear  over  any  part  of  the  body,  the 
face,  the  trunk,  and  extensor  portions  of 
the  limbs.  After  a  time  these  spots  also 
disappear,  leaving  a  discolored  patch, 
which  in  dark-skinned  persons  such  as 
the  residents  of  South  American  coun- 
tries, appears  white  as  compared  to  their 
surroundings. 


[In  some  cases  I  had  occasion  to  see  in 
Mexico  the  appearance  of  the  patients 
suggested  the  spots  on  leopard  skins. 
C.  E.  de  M.  Sajous.] 

Tubeeculae  Foem.  —  It  is  in  this 
form  that  the  naso-pharyngeal  phe- 
nomena are  most  marked.  The  patient 
experiences  slight  difficulty  in  breathing 
through  the  nose  and  the  symptoms  per- 
taining to  the  air-tract  already  described 
become  quite  marked.  Then  comes  the 
period  during  which  the  cutaneous  lepro- 
mata  of  Lelpir  are  formed.  Localized 
nodosities  appear  over  various  regions, — 
the  face  and  hands  particularly, — vary- 
ing in  size  from  small  shot  to  a  chestnut. 
The  skin  appears  much  thickened,  hard- 
ened, and  puckered,  wrinkles  being 
turned  into  deep  furrows;  the  hairs  are 
often  changed  in  color  and  fall  out. 
The  projecting  portions  of  the  head — 
the  nose,  chin,  and  ears — taking  part  in 
the  thickening,  the  face  acquires  a  char- 
acteristic expression  which  fully  accounts 
for  the  horror  inspired  by  these  wretched 
cases.  The  extremities,  especially  the 
hands  and  feet,  are  generally  affected  in 
the  same  way.  Their  skin  being  thick- 
ened and  furrowed,  they  stand  out  stiffly 
and  are  used  with  difficulty. 

The  thickened  areas,  or  "tubercles," 
do  not  all  follow  the  same  course.  Some 
recede,  leaving  a  depressed  or  less  pig- 
mented spot,  while  others  proceed  to 
ulceration.  These  ulcers  are  usually 
small,  vary  in  depth,  and  their  borders, 
as  in  the  case  of  syphilis,  are  sharp-cut 
and  have  indurated  edges.  They  heal 
and  reappear  several  times  in  succession. 
When  the  ulcerative  process  invades  the 
deeper  tissues,  they  destroy  them;  mus- 
cles, tendons,  and  even  bone  yield  to  its 
ravages;  hence  the  mutilating  effects  of 
the  disease.  The  mucous  membranes  of 
the  mouth,  tongue,  pharynx,  and  larynx 
take  part  in  the  destructive  process.  The 
nasal  bones  and  cartilages  are  markedly 
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involved:  the  typical  "saddle  nose,"  in- 
dicating destruction  of  the  supporting 
frame-work.  A  sniffling  respiration  in- 
dicates more  or  less  complete  obstruction 
to  the  respiration,  by  neoformations  or 
depressed  soft  tissues. 

Laryngeal  examination  of  a  series  of 
cases  of  leprosy.  In  one  the  entire  larynx 
was  involved;  the  epiglottis  was  com- 
pressed laterally  and  curved  backward; 
the  vocal  cords  were  covered  with 
numerous  round  nodules;  the  mucous 
membrane  of  the  subglottic  space  was 
thickened  and  pigmented,  as  was  that  of 
the  aryteno-epiglottic  ligaments.  A  sec- 
ond case  showed  diffuse  generalized  pig- 
mentation and  a  small  number  of  nodules. 
In  a  third  case  the  larynx  was  filled  with 
nodules,  occupying  especially  the  free 
part  of  the  epiglottis;  the  superior  vocal 
cords  were  irregular  and  the  inferior  left 
cord  thickened.  In  a  fourth  the  laryngeal 
mucous  membrane  was  almost  entirely 
destroyed,  the  ventricle  and  vocal  cords 
were  covered  with  many  nodules,  and 
there  was  considerable  ulceration  of  the 
lower  part  of  the  cords.  In  a  fifth  case 
the  internal  surface  of  the  larynx  was 
completely  destroyed,  and  in  the  sixth 
there  was  diffuse  hypertrophy  of  the  en- 
tire mucous  membrane,  but  no  nodules. 
Bergengriin  (Univ.  Med.  Jour.,  Apr.,  '94). 

Tubercular  leprosy  progresses  slowly: 
eight  or  ten  years,  on  an  average.  It 
is  attended  by  eruptive  and  febrile  ex- 
acerbations, each  being  followed  by  a 
period  of  comparative  quiet.  Gradually, 
however,  the  patient  succumbs  through 
invasion  of  the  viscera,  and  death  usu- 
ally follows  some  intercurrent  disease: 
pneumonia,  pleurisy,  etc. 

Anesthetic  Lepeost. — In  this 
variety  the  spots  are  not  as  numerous, 
and  often  begin  in  the  palm  and  soles. 
They  resemble  those  in  the  tubercular 
form,  being  erythematous  and  hyper- 
chromic.  But  disorders  of  sensibility  are 
more  marked  from  the  start:  hyperaes- 
thesia  usually  precedes  anaesthesia,  and 
may  be  discerned  not  only  over  the  ery- 


thematous areas,  but  also  over  apparently 
healthy  regions. 

According  to  Dehio,  leprous  skin-spots 
do  not  correspond  to  the  distribution  of 
the  nerves,  but  may  spread  in  all  direc- 
tions. Baelz  observed  that  when  the 
body  of  a  leper  was  rubbed  with  a  pow- 
der of  fuchsin  methyl- violet,  then  cov- 
ered closely  with  absorbent  cotton,  and 
pilocarpine  was  injected  into  the  patient, 
the  healthy  perspiring  skin  became  col- 
ored, whereas  the  leprous  non-perspiring 
spots  did  not. 

Leprous  skin-spots  do  not  correspond 
to  the  distribution  of  the  nerves,  but  may 
spread  in  all  directions.  Schematic  draw- 
ing represents  a  mixed  nerve.  A  and  G 
are  portions  of  skin  with  their  sensory 
nerve-twigs  (E  and  G)  ;  B  and  D  are 
muscles  with  their  motor  nerve-twigs 
(F  and  H)  ■  I  and  K  are  mixed  nerve- 
fibres,  while  L  represents  the  nerve-trunk. 
The  shaded  portions  represent  the  locali- 
ties of  leprous  infiltration.  The  patches 
of  skin,  (A)  being  infected  with  leprosy 
and  becoming  anaesthetic  without  in- 
volvement of  the  nerve  (E),  subsequently 
an  ascending  degeneration  attacks  the 
nerve-fibres  of  E  and  proceeds  toward  /. 
After  a  long  time  the  leprous  infiltration 
also  reaches  E,  but  does  not  produce  any 
clinical  change.  So  soon,  however,  as  the 
mixed  nerve  (/)  is  reached,  all  peripheral 
to  that  becomes  atrophied,  and  we  have 
degenerative  atrophy  of  the  muscle,  al- 
though neither  it  nor  the  motor  nerve 
reaching  it  has  been  attacked  by  leprous 
infiltration.  When,  finally,  the  leprous 
infiltration  creeps  up  and  localizes  itself 
at  L,  the  whole  nerve  below  this  point 
becomes  atrophied,  including  K,  G,  and 
E,  which,  nevertheless,  are  free  from  lep- 
rous infiltration.  The  result  is:  anaes- 
thesia of  the  patch  of  skin  (C),  which 
itself  is  not  affected  with  leprosy,  and 
degenerative  atrophy  of  the  muscle  (D). 
Dehio  (St.  Petersburger  med.  Woch.,  No. 
42,  p.  632  et  seq.,  '89). 
The  anaesthesia  is  so  marked  that  pin- 
pricks, burns,  etc.,  are  not  felt.  On  the 
other  hand,  prickling  and  violent  shoot- 
ing pains  are  often  complained  of,  cer- 
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tain  nerves,  particularly  the  ulnar  and 
brachial  being  sometimes  greatly  thick- 
ened and  extremely  sensitive  to  pressure. 
There  is  also  exaggeration  of  the  tendon- 
reflex.  Paralysis  of  several  muscles  may 
occur,  with  all  its  attending  complica- 
tions. Considerable  mutilation  occurs 
in  this  form:  the  toes  and  fingers  are 
destroyed,  the  loss  being  unattended  by 
physical  pain. 


Schematic  drawing  representing  a  mixed 
nerve.     (Deliio.) 

The  general  health  gradually  suc- 
cumbs to  the  ravages  of  the  disease,  and, 
the  viscera  becoming  involved,  albu- 
minuria, diarrhoea,  pneumonia,  or  some 
other  intercurrent  disorder  ends  the  pa- 
tient's suffering. 

Complications  of  Both  Foems.  — 
Ocular  affections  of  leprosy  were  studied 


by  Panas.  In  the  anaesthetic  form,  lag- 
ophthalmos,  xerosis  of  the  conjunctiva 
and  iritis,  cataract,  and  phthisis  bulbi 
are  frequent;  in  the  tuberculous  varie- 
ties the  cornea  and  conjunctiva  are  the 
chief  seats  of  the  lesion,  though  some- 
times the  iris,  lens,  and  whole  globe  be- 
come implicated.  The  favorite  seat  is  the 
corneo-scleral  border,  proceeding  thence 
into  the  corneal  substance  and  to  the 
deeper  tissues. 

Mental  disorders  are  occasionally  ob- 
served, melancholia  especially.  Inflam- 
matory and  diathetic  disorders  of  the 
brain  and  spinal  cord  have  also  been 
noted.  Of  the  36  autopsies  of  maculo- 
anassthetic  form  studied  by  Havelburg, 
there  were  2  cases  of  simple  meningitis, 
1  tubercular  meningitis,  1  of  nodular 
tuberculosis  of  the  cerebellum,  2  of  hy- 
drocephalus, 2  of  degeneration  of  the 
posterior  columns  of  the  spinal  cord,  1 
of  atrophy  of  the  spinal  cord,  and  1  of 
thickening  and  hyperemia  of  the  lumbar 
portion  of  the  spinal  cord. 

Leprosy  exerts  a  direct  influence  on 
the  development  of  dementia,  the  cere- 
bral phenomena  resulting  possibly  from 
some  irritating  lesions  of  the  nervous 
system,  brought  on  either  by  Hansen's 
bacilli  or  by  their  toxins.  Meschedes 
(Section  of  Neurol.,  Inter.  Med.  Cong., 
Aug.  19-26,  '97). 

Ten  autopsies  of  lepers  who  had  died 
of  the  leprosy  in  Riga,  and  in  four  of 
these  cases  there  were  adhesions  between 
the  dura  mater  and  the  brain:    in  three 
of  these  four  cases  of  adherent  meningitis 
lepra  bacilli  were  found  on  a  level  with 
the    pituitary    gland.      C.    Brutzer    (St. 
Petersburger   med.   Woch.,   Oct.    17,    19, 
No.  42,  p.  363,  '98). 
Lepers,  male  and  female,  suffer  from 
marked  deterioration  of  the  genital  func- 
tions, and  male  lepers  generally  become 
impotent. 

Of  IIS  cases  of  leprosy  in  the  Punjab, 
73  cases  married  before  the  onset  of  the 
disease,  viz.,  43  males  and  30  females:  and, 
while  still  healthy,  the  males  had  71  chil- 
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dren,  mostly  now  living  free  from  the  dis- 
ease, and  the  females  had  65;    total,  136. 
After  the  disease  had  declared  itself  only 
4  females  gave  birth  to  offspring, — 5  in 
all.     Sixteen  males  and  23  females  mar- 
ried   after   leprosy    had    declared    itself. 
Seven   married   more   than   once;     thus, 
one    man    married    five    wives    in    suc- 
cession, and  several  others  married  two 
or  three  times.     The  men  contracted  26 
marriages,  the  women  29.     Only  5  men 
proved  prolific,  with   10  children,  and  8 
women  with  15  children.     Four  children 
are  dead;    so  that  we  have  left  21  as  the 
progeny  of  55  marriages.   G.  Mustafa  (St. 
Louis  Med.  and  Surg.  Jour.,  May,  '91). 
Diagnosis. — The  diseases  from  which 
leprosy  requires  differentiation  are  sy- 
ringomyelia, ainhum,  tuberculosis,  and 
syphilis.    The  similarity  between  leprosy 
and  the  two  diseases  first  mentioned  is 
such   that   they   have   been    considered 
identical  by  some  competent  observers. 
The  search  for  the  bacillus  may  often 
be  facilitated  by  the  induction  of  abun- 
dant nasal  secretion  through  administra- 
tion of  potassium  iodide  (4  grammes — 1 
drachm — in  one  day).     In  several  cases 
in   which   examination   for   the   bacillus 
was  negative  their  presence  was  readily 
demonstrated   in  the   increased  mucous 
discharge   which   ensued   the   day   after 
administration     of     potassium     iodide. ' 
Leredde  and  Pautier    (Revue  Franeaise 
M6d.  et  Chir.,  Jan.  12,  1903). 

The  microscope  is  the  supreme  agent 
of  the  final  diagnosis  of  leprosy.  No 
patient  should  be  committed  to  a  segra- 
gated  colony  without  a  bacteriologie 
demonstration  of  the  disease.  01  clin- 
ical symptoms,  maculae,  chiefly  leuco- 
dermic  spots  are  found  in  S9  per  cent, 
of  all  cases.  The  lepra  nodule  found  in 
74  per  cent,  is  the  one  chief  distinguish- 
ing lesion  of  skin  leprosy.  Thinning 
or  complete  loss  of  the  eyebrows  and 
lashes  is  present  in  63  per  cent.  Atrophic 
changes  in  hands  and  forearms  with 
retraction  and  contraction  of  fin- 
gers and  enlarged  ulnar  nerve  in  32 
per  cent.,  a  leading  feature  of  nerve 
leprosy.  The  plantar  ulcer  found  in  26 
per  cent.,  usually  on  the  ball  of  the 
foot.     Absorption    of    phalanges    in    16 


per  cent.,  with  occasional  spontaneous 
amputation.  Elephantiasis  of  hands 
and  feet  in  16  per  cent.  Facial  paralysis 
in  11  per  cent.  The  entire  body  should 
be  carefully  tested  for  anaesthetic  areas. 
Several  of  the  above  symptoms  can 
be  found  in  some  slight  degree  at  least 
in  every  leprous  subject.  J.  T.  McDon- 
ald (Journal  of  the  American  Medical 
Association,  June  6,  1903). 

Syeingomtelia. — In  this  disease 
Hansen's  bacillus  is  absent.     The  fre- 
quent rise  of  temperature  characterizing 
leprosy  does  not  attend  syringomyelia. 
Though  both  diseases  progress  slowly, 
the  active  symptoms — headache,  paraes- 
thesia,   neuralgic   pains — appear   earlier 
in  the  former,  while  the  dermal,  mus- 
cular,   vasomotor,    and   skeletal    morbid 
changes  do  not  appear  in   the  regular 
order  as  they  do  in  syringomyelia.    The 
hands  and  feet  are  first  involved  in  lep- 
rosy;    in    syringomyelia    the    proximal 
parts  of  the  limbs  are  first  attacked  and 
the  destructive  process  is  less  marked. 
Syringomyelia    and    leprosy    are    sub- 
stantially different  affections,  both  in  re- 
gard to  their  etiology  and  nature,  not- 
withstanding the  fact   that  some   cases 
present  a  certain  analogy  in  the  symp- 
toms.   The  differential  diagnosis  between 
these    two    diseases    is    sometimes    very 
difficult.     Pitres  and  Sabraz6s   (Archives 
Clin,  de  Bordeaux,  May,  '93). 

According  to  Evaristo  Garcia,  the 
process  of  resorption  of  phalanges  in  the 
nervous  leprosy  of  tropical  South  Amer- 
ica is  perfectly  comparable  to  the  process 
of  destruction  of  the  bones  in  the  tabetic. 
Ashmead  (Jour.  Amer.  Med.  Assoc,  Mar. 
16,  '95). 

Leprosy  often  first  manifests  itself  as  a 
non-characteristic  macule.  The  demon- 
stration of  lepra  bacilli  in  these  spots  is 
of  the  highest  importance.  The  lesion 
should  be  excised,  taking  tissue  beyond 
the  anaesthetic  zone,  and  search  for  the 
bacilli  must  be  made  in  the  entire  thick- 
ness of  the  derma.  Marcano.  and  Wurtz 
(Arch,  de  Med.  Exper.  et  d'Anst.  Path., 
Jan.,  '95;  TJniv.  Med.  Mag.,  Apr.,  '95). 
The  pathology  as  well  as  the  sympto- 
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matology   of  leprosy  and  syringomyelia 
afford    sufficient    means    for    differential 


Symptoms  characteristic  of  leprosy — 
circumscript  areas  of  anaesthesia,  atrophy 
of  muscles,  and  trophic  and  vasomotor 
changes  in  the  skin,  bones,  and  joints — 
appear  in  no  regular  order.  In  syringo- 
myelia the  sequence  of  symptoms  depends 
upon  the  seat  of  the  disease  in  the  spinal 
cord;   when,  as  in  most  cases,  the  cervical 


In  leprosy  the  sensations  of  pain  and 
temperature  and  of  touch  are  either  im- 
paired or  entirely  absent;  in  syringo- 
myelia the  sensation  of  touch  remains 
intact. 

A  slowly-progressing  curvature  of  the 
spine  and  disturbance  of  the  function  of 
bladder  and  rectum  further  characterize 
syringomyelia;  spindle-shaped  thicken- 
ing of  the  branches  of  the  peripheral 
nerves,  especially  the  peroneal  and  ulnar 


-Posterior  aspect  of  a  case  of  leprosy  of  the  mixed  type. 
{Hersman  and  Lyon.) 


or  dorsal  segment  is  affected,  then  the 
upper  extremities  will  be  first  attacked; 
the  lower  may  escape  for  years,  and  con- 
versely. The  face  escapes  nearly  always, 
or  suffers  only  in  the  latter  stages. 

Leprosy  attacks  chiefly  the  small  mus- 
cles of  the  hands  and  feet,  more  seldom 
those  of  the  forearm  or  leg;  syringo- 
myelia begins  in  the  proximal  parts  of 
the  extremities;  a  scapulo-humeral  type 
is  pretty  frequent. 


nerves,  distinguish  the  early  stage  of 
leprosy.  M.  Laehr  (Berliner  klin.  Woch., 
Jan.  18,  '97). 

To  differentiate  between  leprosy  and 
syringomyelia,  the  fundus  oculi  should 
be  examined.  Almost  pathognomonic  of 
leprosy  is  the  presence  of  a  large  round 
spot  and  a  number  of  yellowish-white 
spots  in  the  neighborhood  of  the  vessels 
around  the  macula.  These  lesions  of  the 
fundus  are  never  seen  in  syringomyelia. 
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E.  von  During  (Deut.  rued.  Woch.,  Mar. 
1,  1900). 

Ainhttm. — Though  Zambaco  considers 
that  etiologically  ainhum  and  leprosy 
may  be  identical,  their  clinical  aspects 
are  sufficiently  dissimilar  to  prevent 
errors  in  diagnosis.  Ainhum  occurs  ex- 
clusively in  negroes,  and  consists  in  the 
amputation  of  the  little  toe  by  an  ad- 
ventitious fibrous  band.  Hansen's  bacil- 
lus has  never  yet  been  found  in  the  dis- 
eased tissues. 

Tuberculosis. — From  this  disease 
leprosy  is  differentiated  mainly  by  the 
bacillus  and  through  the  absence  in 
tuberculosis  of  anesthetic  areas.  The 
injection  of  tuberculin  may,  according 
to  Babes  and  Kalindero,  assist  in  the 
differentiation.  In  tuberculosis  the  gen- 
eral reaction,  after  the  injection  of  tuber- 
culin, begins  about  six  hours  after  in- 
oculation; in  leprosy  it  generally  comes 
on  twenty-four,  or,  less  frequently,  in 
twelve  hours  after  inoculation. 

Three  cases  of  lepra  with  ulcers  in  the 
intestines.    In  two  of  these  there  was  at 
the  same  time  tuberculous  disease  of  the 
lung.      The    ulcers,    however,    were    dis- 
tinguished by  great  thickening  and  bluish 
coloration  of  the  edges.    In  the  third  case 
the  ulcer  was  flat,  rounded,  and  with  a 
sharp    edge.      No    tuberculosis    of   other 
organs  could  be  discovered.     Microscop- 
ically  lepra   bacilli    were    found   in   the 
third  case,  while  in  the  ulcers  of  the  first 
and  second  bacilli  could  only  be  found. 
Von  Reisner   (Monats.   f.   Prakt.   Derm., 
No.  5,  '96). 
Syphilis. — The  course  of  this  disease 
usually    serves    to    facilitate    diagnosis, 
while   Hansen's    bacillus    is    not   to    be 
found.     Fournier  states  that  general  or 
local  analgesia  and  anaesthesia  are  fre- 
quently observed  in  syphilis;    he  found, 
however,  that,  if  present  at  all,  they  oc- 
cur on  the  dorsal  surface  of  the  meta- 
carpal portion  of  the  hand. 

Case  of  anaesthetic  leprosy  in  an  un- 
married male  aged  27.    The  case  at  first 


supposed  to  be  one  of  rheumatism,  then 
beriberi,  and  finally  tertiary  syphilis. 
J.  G.  Gimlette  (Lancet,  Mar.  3,  1900). 

Evidence  afforded  is  against  the  sup- 
position that  the  spread  of  the  disorder 
is  even  remotely  affected  by  the  heredi- 
tary transmission  of  the  disease.  What- 
ever may  be  the  source  of  the  predispo- 
sition to  the  disease,  assuming  its  ex- 
istence, it  is  most  certainly  not  specific 
— not  always  due  to  the  leprosy  of  an 
ancestor.  Persons  with  severe  grades  of 
leprosy,  far  from  transmitting  the  dis- 
ease to  their  offspring,  are  apt  to  have 
no  offspring  at  all.  In  the  Soudan  the 
most  frequently  operating  factor,  not  in 
causing  the  disease,  but  in  assisting  to 
determine  its  incidence,  is  that  of  a 
badly  balanced  and  therefore  inefficient 
diet.  The  communistic  way  in  which 
unwashed  clothes  are  handed  about  has 


Fig.  2. — The  so-called  "leper-claw." 
(Hersman  and  Lyon.) 

a  direct  influence  on  the  spread  of  the 
disease  also.  T.  J.  Tonkin  (Lancet, 
April  18,  1903). 

Etiology. — That  leprosy  is  but  slightly 
contagious  is  the  opinion  of  the  great 
majority  of  dermatologists.     Not  only 
have  repeated  inoculations  failed  to  give 
rise  to  the  disease,  but  eases  have  been 
reported  showing  that  a  person  may  re- 
side with  a  leper,  sleep  and  eat  with  him, 
nurse  him,  handle  and  wash  his  linen, 
and  even  wear  his  clothes  with  impunity. 
In  spite  of  the  general  diffusion  of  the 
disease,  those  who  know  most  about  it 
doubt  its  contagiousness.     In  numerous 
mixed  marriages  coming  under  personal 
observation  the  disease  has  never  been 
transmitted  from  one  party  to  the  other. 
Often  a  single  member  of  a  family  is  a 
leper,  and  yet  mingles  without  restraint 
with    the    others,    adults    and    children. 
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Nurses  and  attendants  in  leper  hospitals, 
often  religious  devotees,  care  for  lepers 
and  live  in  their  midst  for  years  without 
contracting  the  disease.  Zambaco  (Bull, 
de  l'Acad.  de  MSdecine  de  Paris,  No.  32, 
'89). 

Analysis  of  1034  cases  of  leprosy  in 
every  stage  of  the  disease.  Not  a  single 
case  could  be  traced  to  contagion  such  as 
sleeping  with,  eating  with,  or  nursing  a 
leper,  and  handling  or  wearing  his 
clothes.    Chew  (Med.  Age,  Dec.  27,  '98). 

Still,  there  is  considerable  testimony 
in  literature  tending  to  prove  that  lep- 
rosy is  contagious  under  certain  circum- 
stances, as  will  be  shown  under  Prophy- 
laxis. Observers  who  have  had  occasion 
to  study  large  numbers  of  cases  generally 
uphold  this  opinion. 

In  the  Hawaiian  Islands  kissing  and 
nose-rubbing,  which  are  the  native 
forms  of  salutation;  cohabitation;  and 
the  reception  of  the  secretion  of  lepers 
through  abrasions  of  the  skin  are  con- 
sidered as  causes  of  communication. 
The  natives  eat  poi,  or  pai'ai,  as  well  as 
other  kinds  of  food,  with  their  fingers, 
from  the  same  dish.  Worse  than  this, 
they  make  the  native  drink,  called 
"awa,"  by  masticating  ti  or  ki  leaves, 
and  depositing  the  pulp  in  an  earthen 
jar,  where  it  is  allowed  to  ferment  after 
which  they  drink  it  as  an  intoxicating 
beverage.  The  opinion  generally  pre- 
vails among  physicians  and  the  more  in- 
telligent classes  of  people  on  the  island 
that  leprosy  is  very  frequently  com- 
municated by  sexual  intercourse.  There 
is  no  reason  why  this  should  not  be  the 
case,  as  we  know  that  abrasions  of  the 
mucous  membrane  are  among  the  earlier 
manifestations  of  the  disease.  The  mos- 
quito, house-fly,  and  other  insects  have 
been  accused  of  being  carriers  of  the  dis- 
ease. C.  E.  Davis  (Albany  Med.  Annals, 
Feb.,  1901). 

Clinical  evidence  tends  to  demonstrate 
that  leprosy  is  not  hereditary  in  the  true 
sense  of  the  word  (though  a  foetus  may 
be  infected  by  a  leprous  parent  and  be 
leprous  at  birth),  but  that  a  proclivity 
to  the  disease  is  inherited  by  the  off- 


spring, and  that  exposure,  in  his  case, 
will  lead  to  its  development. 

In  order  to  produce  the  contagion,  it  is 
necessary  that  the  person  contracting  the 
disease  be  under  the  influence  of  certain 
special  conditions,  and  surrounded  by 
certain  causes,  and  that  his  system  be 
prepared  beforehand  to  receive  the  lep- 
rous germ;  in  other  words,  the  ground 
must  be  prepared  for  the  planting  of  the 
seed. 

"I  have  observed  many  cases  in  which 
the  disease  has  passed  from  generation  to 
generation,  and  have  noticed  that  lep- 
rosy, unlike  most  hereditary  complaints, 
rarely  disappears  in  one  generation  to 
reappear  in  the  next.  One  of  the  pa- 
tients being  a  leper,  the  son  is  in  immi- 
nent peril,  even  should  he  have  been  pro- 
created before  the  appearance  of  the  first 
symptoms  in  the  parent."  Flores  (Satel- 
lite of  the  Annual,  Nov.,  '87). 

Parasitism  does  not  necessarily  involve 
the  idea  of  contagion,  and  it  would  be  an 
error  to  believe  that  every  bacterial 
parasitic  disease  can  be  transmitted  from 
the  affected  person  to  those  who  live  with 
him.  The  latter  must  be  in  an  especial 
condition  of  receptivity  in  order  that  con- 
tagion may  occur.  Cornil  (French  Acad, 
of  Med.,  Annual,  '89). 

In  the  Delta,  situated  two  kilometres 
from  the  French  Concession  of  Hanoi,  and 
containing  400  inhabitants,  almost  one- 
half  are  affected  with  leprosy.  Eighty 
to  90  per  cent,  of  the  children  of  lepers 
contract  the  disease,  which  usually  ap- 
pears for  the  first  time  about  the  eleventh 
year.  Editorial  (Brit.  Med.  Jour.,  Jan. 
3,  '91). 

Leprosy  i9  a  family  disease,  and  chil- 
dren of  lepers  more  easily  acquire  leprosy 
by  early  infection.  Arning  (Archiv  f. 
Derm.  u.  Syph.,  H.  1,  '91). 

Leprosy  is  certainly  not  hereditary, 
and  can  only  be  spoken  of  as  possibly 
contagious,  an  absolute  demonstration  of 
infection  from  direct  contact  being  still 
lacking.  Possibility  suggested  that 
human  beings  are  but  temporary  hosts 
of  the  parasite,  it  having  possibly  some 
extrahuman  habitat.  K.  Grossman  (Brit. 
Med.  Jour.,  Dec.  5,  '96). 

Leprosy,  particularly  as  it  occurs  in 
Iceland,  has  increased  somewhat  in  recent 
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years.  Of  119  eases  examined,  in  56  there 
was  a  history  of  the  diseasi  in  the  family. 
Of  these,  the  father  and  mother  were 
affected  in  3;  father  alone  in  15;  mother 
alone  in  4;  sisters  or  brothers  in  4;  dis- 
tant relatives  in  14.  Ehlers  (Derm.  Zeit., 
No.  3,  '96). 

Investigation  of  1034  lepers.     Of  these. 
10  were  born  leprous;    21  contracted  lep- 
rosy from  their  parents  before  puberty. 
The  disease  skipped  the  first  generation 
to  attack  the  second  in  some,  and  the 
third  in  others.    There  were  15  that  were 
born  leprous,  of  healthy  parents.     R.  S. 
Chew  (Med.  Age,  Dec.  27,  '98). 
Conditions  capable  of  sufficiently  re- 
ducing the  vital  resistance  of  the  or- 
ganism —  insufficient    or    unwholesome 
food,  excessive  use  of  salt,  a  fish  diet, 
exposure  to  cold  and  damp,  alcoholism, 
malaria,  overwork,  syphilis,  tuberculosis, 
etc. — are  recognized  predisposing  factors. 
They  seem,  in  my  opinion,  to  render  the 
organism  susceptible  to  the  influence  of 
the   leprosy   bacillus   precisely   as   does 
heredity.     This  view,  advanced  by  my- 
self in  1887,  is  sustained  by  consider- 
able evidence. 

Leprosy  is  perhaps  the  best  example 
of  the  extreme  condition  of  catabblie 
stasis.  Syphilis  in  many  respects  re- 
sembles leprosy  and  belongs  to  this 
same  class  of  suboxidation  diseases,  i.e., 
disease  symptoms,  whether  the  disease 
is  due  to  a  microorganism  or  not,  are 
due  to  toxins  or  chemical  poisons.  These 
toxins  or  poisons  act  by  reducing  the 
catabolie  functions  of  the  body  tissues, 
and  the  result  of  such  a  state  of  de- 
pressed activity  is  the  disease  as  we 
know  it.  Homer  Wakefield  (Med.  Rec, 
Jan.  2,  1904). 

Case  in  a  man  of  27  years,  who  be- 
came ill  five  years  before  at  sea  during 
a  storm,  when  he  caught  a  severe  cold. 
The  advance  was  gradual  though  well 
marked.  The  skin  presents  at  places 
thickened  spots  of  a  dark  bronze  color, 
especially  noticeable  at  the  tip  of  the 
nose.  There  is  an  almost  complete  ab- 
sence of  hair  over  the  eyebrows  and 
lashes.  G.  Lelewsky  (Prakt.  Vrateh, 
Kos.  9  and  10,  1904). 


According  to  Jeanselme  and  Laurens, 
and  Sticker,  lepers  eliminate  the  bacillus 
of  leprosy  in  enormous  numbers  through 
the  upper  respiratory  tract  and  particu- 
larly the  nasal  cavities.  During  the 
active  stages  of  the  disease  the  nasal 
secretions  and  the  sputa  of  the  subjects 
thus  disseminate  the  bacillus  of  leprosy, 
by  emptying  their  nostrils  and  expecto- 
rating over  the  restricted  grounds  in 
which  they  are  segregated. 

Leprosy  is  essentially  a  Chinese  dis- 
ease, extending  from  its  focus  in  the 
southeastern  provinces  to  every  region 
visited  by  the  lower  class  of  Chinamen, 
and  to  no  others.  James  Cantlie  (Lan- 
cet, Jan.  1,  '98). 

The  telluric  origin  of  leprosy  would 
thus  find  an  explanation.  Though  but 
slightly  communicable  by  the  leper  him- 
self when  free,  his  compulsory  segrega- 
tion within  a  certain  area  of  ground 
would  thus  cause  him  to  transform  this 
area  into  a  focus  of  infection.  His  spu- 
tum, nasal  secretion,  and  other  contam- 
inated ejeeta  would  play  the  role  in 
leprosy  that  the  sputum  plays  in  the 
propagation  of  tuberculosis. 

[In  formulating  this  hypothesis  I  wish 
to  emphasize  the  fact  that  it  is  only  sup- 
ported by  collateral  evidence.  Still  it 
seems  to  clear  many  mooted  points.  It 
was  therefore  deemed  sufficiently  sug- 
gestive to  merit  incorporation  in  these 
columns.    C.  E.  de  M.  Sajous.] 

A  subject  predisposed  by  heredity  or 
debilitating  factors  could  thus  become 
infected  in  various  ways  by  dust  or  water 
contaminated  with  secretions  containing 
Hansen's  bacilli.  The  upper  respiratory 
tract  is  particularly  exposed  to  infection 
through  dust  inhaled.  The  breath  of 
the  patient,  especially  during  the  act  of 
sneezing,  has  been  found  charged  with 
bacilli,  and  the  air  so  charged  may  come 
into  contact  with  the  nasal  mucous  mem- 
brane of  persons  in  the  immediate  viein- 
ity. 
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The  front  part  of  the  nasal  mucous 
membrane  and  the  greater  portion  of  that 
covering  the  nasal  sputum,  is  the  region 
which  leprosy  first,  and  perhaps  always, 
attacks.  One  hundred  and  forty-three 
lepers  examined  to  ascertain  this  fact. 
In  55  out  of  57  cases  of  tubercular  lep- 
rosy the  leprous  bacillus  was  found  in 
the  nasal  secretion,  and  yet  in  only  2 
cases  were  there  any  leprous  nodules  in 
the  nose.  In  45  out  of  68  cases  of  anaes- 
thetic leprosy,  and  in  27  out  of  28  of  the 
mixed  form,  the  bacillus  was  also  found. 

In  23  out  of  153  cases  there  was  evi- 
dence of  disease  in  the  bronchi,  but  in 
only  14  of  these  were  leprous  bacilli  found 
in  the  sputum.  In  10  out  of  27  cases  in 
which  the  exudation  from  the  ulcers  was 
examined,  the  leprous  bacilli  was  found. 
In  21  cases  the  bacillus  was  demonstrated 
in  the  secretion  of  the  fauces  in  9  in- 
stances. Sticker  (Munch,  med.  Woch., 
Nos.  39  and  40,  '97). 

Experiments  showing  that  very  great 
numbers  of  bacilli  were  given  out  in 
sneezing, — in  one  instance  more  than 
110,000.  Conclusion  that  in  lepers  in 
whom  there  is  an  affection  of  the  mucous 
membranes  of  the  air-passages,  not  neces- 
sarily of  an  extreme  grade,  thousands  of 
bacilli  are  thrown  out  to  a  considerable 
distance  in  speaking,  coughing,  and 
sneezing,  and  that  this  dissemination 
cannot  be  prevented  by  therapeutic 
measures.  Dissemination  of  the  bacilli 
from  the  upper  air-passages  is  relatively 
the  most  important  of  the  various  ways 
of  infection.  Schaffer  (Archiv  f.  Derm, 
u.  Syph.,  '98;  Boston  Med.  and  Surg. 
Jour.,  Mar.  16,  '99). 

The  statement  of  Sticker,  who  had 
found  the  bacillus  in  the  nasal  secretion 
in  83  per  cent,  of  the  patients  examined, 
confirmed.  Personally  examined  142 
cases  with  this  object:  50  with  nodular 
leprosy,  and  92  with  maculo-ana?sthetie 
symptoms.  The  bacillus  was  discovered 
in  50  cases,  46  of  which  belonged  to  the 
nodular  type  and  4  to  the  anaesthetic. 
Nearly  all  nodular  lepers  throw  out 
large  quantities  of  bacilli  by  the  mouth 
in  the  act  of  sneezing  or  talking  loudly, 
but  this  occurs  more  rarely  during  ordi- 
nary conversation.  Bacilli  were  not 
found  as  a  result  of  forced  expiration. 


Lie    (Brit.    Med.   Jour.,   Jan.    26,    1901, 
from  Lepra,  vol.  i,  Fasc.  1  and  2). 

Abrasions  and  solutions  of  continuity 
of  the  skin  or  mucous  membrane,  etc., 
may  thus  also  afford  an  entrance  to  the 
specific  germ. 

Twenty-six  cases  observed  in  which  in- 
oculation   occurred    through    accidental 
abrasions    and     other     injuries.      Chew 
(Med.  Age,  Dec.  27,  '98). 
Morrow  advanced  the  theory  that,  like 
syphilis,    leprosy    was    usually    commu- 
nicated by  sexual  intercourse.    In  Chew's 
statistics  but  7  cases  out  of  1034  can  be 
traced  to  coitus;   but,  as  already  stated, 
the  period  of  incubation  of  the  leprosy 
is  long  and  the  disease  may  thus  fre- 
quently be  communicated  and  show  signs 
of   its   existence    long   after  intercouse. 
Hansen's    bacillus    has    been    found    in 
semen. 

In  the  hospitals  in  Bio  Janiero  some  of 
the  attendants  have  been  attacked  in 
spite  of  thorough  precautionary  meas- 
ures. Period  of  inoculation  appears  to 
be,  in  some  cases  at  least,  as  much  as 
two  years,  and  may  possibly  be  longer. 
The  disease  is  frequently  associated  with 
tuberculosis.  Havelburg  (Berliner  klin. 
Woch.,  Nov.  16, '96). 

Women  in  China  are  active  dissemina- 
tors of  infection,  "selling  the  disease,"  as 
they  called  it,  in  the  belief  that  they 
can  free  themselves  by  coitus  with  a 
healthy  man.  James  Cantlie  (Lancet, 
Jan.  1,  '98). 

Of  the  1034  eases  studied  624  were  mar- 
ried, and  in  4  eases  only  did  the  husband 
infect  his  wife,  while  on  3  occasions  the 
wife  infected  her  husband.  While  44  of 
the  married  lepers  had  had  no  children, 
there  were  no  fewer  than  1566  concep- 
tions. P.  S.  Chew  (Med.  Age,  Dec.  27, 
'98). 

[Dr.  Chew's  statistics  seem  to  invali- 
date the  view  that  impotence  accounts 
for  limited  birth-rate  among  lepers.  As 
in  the  case  of  syphilis,  it  is  more  prob- 
able that  the  influence  borne  exerts  itself 
upon  foetal  development.  C.  E.  de  M. 
Sajotjs.] 
Sex  does  not  seem  to  have  much  in- 
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fluence  upon  the  development  of  the  dis- 
ease, though  male  lepers  are  b.y  far  the 
more  numerous.  It  may  attack  children 
as  well  as  adults,  but  it  is  most  frequently 
met  with  in  persons  between  twenty  and 
forty-five  years  of  age:  the  period  of  life 
attended  by  the  greatest  exposure. 

From  an  investigation  of  1034  lepers 
in  every  stage  of  the  disease  the  annexed 
table  gives  the  conclusions  reached  as  to 
etiology.     Roger  S.  Chew   (Medical  Age, 
Dec.  27,  '98). 
Distribution. — Leprosy  is  most  prev- 
alent in  India,  where,  according  to  Zam- 
baco,  there  are  130,000  cases;    but  the 
disease  is  thought  to  be  increasing.     It 
is  also  met  with  extensively  in  China; 
but  less  so  in  Persia,  Japan,  Tonquin, 
Siam,   Anam,  the  Antilles,  and  South 
America. 

It  is  estimated  that  there  are  30,000 
lepers  in  the  departments  oi  Boyaca  and 
Santandeo,  in  the  United  States  of 
Colombia.  E.  H.  Plumacher  (Abstract  of 
Sanitary  Reports,  Nov.  13,  '91). 

Leprosy  also  exists  in  Norwaj',  Sweden, 
Russia,  Spain,  Italy,  Eoumania,  Greece, 
Turkey  (at  least  4000),  and  in  a  modified 
and  light  form  in  France. 

In  the  English-speaking  sections  of 
North  America  the  cases  are  compara- 


tively few.  An  inquiry  by  Dr.  Osier  has 
elicited  the  fact  that  there  were  five  foci, 
two  in  Canada,  aggregating  about  40 
cases,  and  three  in  the  United  States, 
aggregating  about  300  cases.  Dr.  I. 
Dyer,  at  the  Berlin  Leprosy  Conference, 
reported  that  there  were  126  cases  in 
Louisiana.  Wisconsin  and  Minnesota 
are  computed  to  contain  about  150,  all 
Swedes  and  Norwegians.  The  cases  are 
gradually  decreasing  in  number.  In  the 
Hawaiian  Islands,  according  to  Morrow, 
there  are  about  1200  cases  at  Moloka'i. 
Sporadic  cases  are  occasionally  met  with 
in  our  cities. 

Since    1866   five    deaths    from    leprosy 
have  been  reported  in  New  York.     Edi- 
torial  (Brit.  Med.  Jour.,  Dec.  19,  '91). 
Pathogenesis. — A  specific  bacillus 
closely  allied  to  the  bacillus  of  tubercu- 
losis has  been  shown  by  Hansen  in  1871 
to  he  the  exciting  cause  of  leprosy.    The 
labors  of  Neisser  have  confirmed  Han- 
sen's discovery.     The  bacillus  leprae  is 
a  long  and  slender,  motionless  rod,  with 
slightly-tapering  ends.     It  reacts  in  the 
same  way  that  the  tubercle  bacillus  does 
to    coloring   reagents,    but    much    more 
readily — a  distinctive  feature — and  takes 
aniline  dyes,  which  tubercle  bacilli   do 


Lepers  by  Nationality  and 
How  Disease   was   Obtained. 

Proved  to 

climatic  and 

telluric 

causes. 

Proved  to 

food  and 

drink. 

Proved  to 
direct  blood- 
taint — i.e., 

heredity, 
inoculation. 

Leprosy  to 
other  causes. 

Total  cases. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Both 
Sexes. 

Adults. 

Europeans  and  East  Indians 

Mohammedans 

Hindoos 

Other  races 

Total 

44 
68 
87 
33 
232 

8 
22 
20 

1 
51 

9 
66 
50 
39 
164 

9 
22 
24 
26 

81 

48 
50 
37 
17 
152 

15 
3 

14 
6 

38 

10 
44 
77 
13 
144 

10 
5 

18 
1 

34 

Ill 
228 
251 
102 
692 

42 
52 
76 
34 
204 

153 
280 
327 
136 
896 

Children. 

Europeans  and  East  Indians 
Mohammedans 

4 

A 

3 

19 

i 

2 

2 

5 

2 

1 
3 

6 

1 

2 
2 
5 

12'        4 
13          4 
31        12 
7  1       6 
63       26 

1 
1 
6 
2 
10 

3 

1 
4 

19 
16 
51 
12 

98 

5 
5 
19 
11 
40 

24 
21 
70 
23 
138 

Total  of  all  ages j  251 

56      170       86  j  215       64  |  154  :     38 

790 

244 

1034 
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not.     Again,  the  bacilli  of  leprosy  are 
usually  much  more  numerous. 

Method  adopted  and  now  advocated 
for  bacteriological  diagnosis  of  leprosy  is 
exceedingly  simple.  A  cover-slip  is 
smeared  with  a  drop  of  the  serum  ob- 
tained by  scraping  one  of  the  leprosy- 
nodules.  This  is  stained  with  earbol- 
fuchsin  and  decolorized  with  sulphuric 
acid  and  methylene  -  blue  (Gabbett's 
fluid).  It  may  then  be  examined  under 
the  microscope. 

In  tuberculous  lesions  of  the  skin  the 
bacilli    are    always    very    scanty,    and 
usually  only  a  few  are  found  in  the  en- 
tire cover-slip;    but  in  lepra  each  micro- 
scopic field  shows  enormous  numbers  of 
them.    The  lepra  bacilli  also  readily  stain 
by  the  simple  aniline  dyes,  while  tubercle 
bacilli  do  not.    In  choosing  a  nodule  from 
which  to  take  the  specimen,  it  is  desirable 
to  select  one  in  an  early  stage  of  develop- 
ment,  before   much   scarring  has   taken 
place.    Johnston  and  Jamieson  (Montreal 
Med.  Jour.,  Jan., '97). 
The  bacillus  of  leprosy  is  found  in  all 
cases,  but  reliable  cultures  have  not  been 
obtainable  so   far;    while   experimental 
inoculations,  as  previously  stated,  have 
given   no   results.      Still,    fragments   of 
nodules  introduced  into  a  rabbit's  eye 
by  Melcher  and  Ortmann  caused  devel- 
opment of  the  disease  in  the  animal  and 
death.    Arning  thought  he  had  success- 
fully inoculated  a  condemned  criminal 
with   matter   obtained    directly   from   a 
leper,  but  the  subject  was  subsequently 
found  to  belong  to  a  family  (including 
his  son  and  nephew)  in  which  the  dis- 
ease existed:    a  fact  demonstrating  his 
proclivity  to  the  disease. 

[Arning's  ease  seems  to  show  that  pre- 
vious inoculation  experiments  in  man 
were  negative  because  the  subjects  were 
in  sufficiently  good  health  to  antagonize 
the  influence  of  the  pathogenic  germ. 

This  would  suggest  that  a  subject  ren- 
dered susceptible  by  the  various  factors 
capable  of  inducing  adynamia  could 
temporarily  become  liable  to  infection 
when  exposed  to  the  disease,  and  remain 
so  as  long  as  his  physical  debility  would 


last.  Even  under  these  circumstances 
the  period  of  incubation  could  be  a  pro- 
longed one.    C.  E.  DE  M.  Sajous.] 

The  life-history  of  the  bacterium 
leprae  is  an  extremely  complicated  af- 
fair. Animals  are  not  receptive  to  the 
microbe  in  all  its  forms  of  development. 
In  one  phase  it  loses  its  specific  stain 
(Ziehl-Neelsen  method),  not  only  when 
passed  through  1  per  cent,  of  sulphuric 
acid  solution,  but  when  water  only  is 
used,  although  its  clinical  character- 
istics remain  the  same.  Barranikow 
(Brit.  Jour,  of  Derm.,  March,  1901). 

The  introduction  of  the  virus  through 
abrasions,  scarification  with  medicinal 
substances  and  vaccination,  which  to- 
gether represented  almost  one-fourth  of 
the  etiological  factors  noted  by  Chew  in 
his  1034  cases,  demonstrates  that  trans- 
mission by  inoculation  is,  in  reality,  an 
important  factor  in  the  pathogenesis  of 
the  disease. 

The  bacilli  are  to  be  found  in  all  tis- 
sues and  liquids  of  diseased  areas  only, 
and  particularly  in  the  lepromata. 

Lepromata  found  to  contain  large  num- 
bers of  bacilli.  In  recent  eases  the  bacilli 
are  almost  all  present  in  the  cellular 
elements.  Later  they  multiply,  forming 
a  globular  mass,  and  the  cell  becomes 
gradually  destroyed,  freeing  the  bacilli. 
With  the  juice  of  a  cutaneous  non-ulcer- 
ated leproma,  inoculations  made  on  blood- 
serum  and  on  glycerin-agar,  the  tubes 
being  kept  at  a  temperature  of  98.6°  F. 
Cultures  developed  in  all  the  tubes. 
Growth  was  arrested  at  68°  to  77°  F. 
Gianturco  (Gior.  del  Assoc.  Napolitana 
di  Med.,  etc.,  '91). 

In  general,  the  bacilli  develop  at  the 
same  time  in  the  fixed  cells  of  the  con- 
nective tissue  and  the  migratory  cells. 
The  proliferation  of  the  cells  is  remark- 
ably slow,  notwithstanding  the  great 
number  of  bacilli,  and  is  not  induced  in 
their  immediate  vicinity;  in  the  periph- 
ery of  the  bacillar  foci  the  tissue  is 
healthy.  In  the  cells  the  bacilli  multiply 
more  and  more  and  there  finally  form 
small,  brownish,  globular  masses,  in 
which  the  bacilli  are  very  numerous  and 
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close  to  one  another.  At  this  stage  the 
softening  of  the  leprous  nodules  begins, 
the  degenerative  evolution  of  which  thus 
differs  decidedly  from  the  caseous  degen- 
eration of  tubercle.  Lie  (Archiv  f.  Derm, 
u.  Syph.,  B.  29,  H.  3,  '95). 

The  bacillus  is  demonstrable  in  the 
macules;  the  macules  are  of  the  same 
histo-pathological  structure,  whatever 
their  clinical  form;  through  gradual 
stages  the  macules  may  pass  into  fully 
developed  nodules,  having  the  same  na- 
ture as  the  nodules. 

In  the  early  diagnosis  of  this  disease 
the  possibility  of  demonstrating  the  bacil- 
lus is  of  great  importance.  J.  Darier 
(Ann.  de  Derm,  et  de  Syph.,  vol.  viii,  No. 
12). 

Leprosy  is  contagious  only  after  a  very 
intimate  and  long-continued  intercourse. 
Autoinfection  within  the  body  takes 
place  by  dissemination  of  the  bacilli 
through  the  muscular  system.  E.  Baelz 
(Berliner  klin.  Woch.,  vol.  xxxv,  Nos.  46 
and  47). 

Secretions  and  tissues  of  a  case  of  lep- 
rosy examined;  bacilli  found  in  the 
blood  of  diseased  tissue,  sweat,  epidermis, 
and  sperm,  but  not  in  the  blood  of 
healthy  tissues,  in  the  urine,  or  sputum. 
Faber   (Deut.  med.  Woch.,  June  1,  '97). 

The  bacillus  of  leprosy  cultivated  in 
human  blood-serum.  Two  forms  were 
observed:  long  and  slender  bacilli,  and 
short  and  almost  elliptical  in  shape.  The 
bacillus  was  Hansen's  bacillus,  because 
it  resists  decoloration  by  30-per-cent. 
nitric  acid;  there  was  no  reason  to  be- 
lieve that  any  other  organism  was  intro- 
duced when  the  tubes  were  inoculated; 
the  filtered  fluid  from  the  cultures  when 
injected  into  horses  produced  the  same 
reaction  as  serum  from  lepers'  blood;  the 
serum  of  horses  subjected  to  injections 
of  culture  filtrates  produced  the  same 
reactions  in  lepers  as  the  serum  from 
horses  infected  with  serum  of  lepers' 
blood;  the  bacillus  stains  in  the  same 
way  as  Hansen's  bacillus.  Carrasquilla 
(Nat.  Acad,  of  Med.  of  Bogota,  '99; 
Brit.  Med.  Jour.,  Oct.  14,  '99). 

Successful  attempts  to  cultivate  the 
B.  leprae.  Small  portions  of  a  leprous 
nodule  were  placed  in  various  media 
with  no  result.    With  leper  serum,  how- 


ever, the  Pfeiffer  reaction  was  obtained; 
that  is  to  say,  in  a  dilution  of  1  in  50 
to  1  in  100  marked  bacteriolysis  oc- 
curred; control  experiments  with  other 
bacteria  showed  that  this  action  was 
specific  for  the  B.  lepra?;  also  normal 
and  other  serums  failed  to  produce  the 
same  bacteriolysis.  This  appears  to 
show  that  the  organism  cultivated  is 
the  true  bacillus  leprse.  Van  Hontum 
(Jour.  Path,  and  Bakter.,  Sept.,  1902). 

The  blood  of  lepers  in  various  stages 
of  the  disease  was  carefully  studied  by 
Winiarski.  When  leprosy  has  not  given 
rise  to  great  changes  in  the  organism, 
the  composition  of  the  blood  is  not  much 
altered.  No  change  in  its  composition, 
in  the  various  forms  of  leprosy  (anaes- 
thetic, nodose,  and  mixed)  could  be  dem- 
onstrated. In  chronic  cases  the  number 
of  blood-corpuscles  was  always  found  to 
be  diminished,  on  an  average,  17.9  per 
cent,  in  men  and  12.3  per  cent,  in 
women.  The  haemoglobin  was  decreased, 
on  an  average,  6.3  per  cent,  in  men  and 
2.4  per  cent,  in  women.  The  white 
blood-corpuscles  were  usually  normal  in 
quantity.  In  all  cases  of  leprosy  a  large 
preponderance  of  multinuclear  leuco- 
cytes was  noted. 

Prophylaxis.  —  At  the  International 
Conference  on  Leprosy,  held  in  Berlin 
in  1897,  the  conclusions  reached  were 
the  following:  (1)  the  leprosy  bacillus 
discovered  by  Hansen  is  the  true  cause 
of  the  disease;  (2)  man  is  the  only  ani- 
mal in  which  that  bacillus  exists;  (3) 
leprosy  is  contagious,  but  is  not  an 
hereditary  disease;  (4)  isolation  of  lep- 
rous patients  is  desirable,  and  under  such 
circumstances  as  exist  in  Norway;  (5) 
compulsory  isolation  is  to  be  recom- 
mended. 

Results  of  segregation  in  Norway:  In 
1856  there  were  2871  lepers  in  Norway 
and  now  there  are  hardly  800. 

In  all  countries  where  leprosy  is  met 
with  endemically,  isolation  has  proved 
the  most  useful  method  of  preventing  the 
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spread   of   the   disease.     The   worse   the 
social  relations,  the  greater  is  the  danger 
from   contagion.      Hansen    (Monats.    fur 
prak.  Derm.,  B.  25,  No.  9). 
That  segregation  is  an  effective  pro- 
phylactic measure  for  the  protection  of 
the   public   at  large   against   leprosy   is 
undoubted.     The  same  statement  would 
be  applicable,  however,  were  syphilitic, 
tuberculous,   and   other   infectious   sub- 
jects   to   be    compulsorily   isolated    and 
ostracized  from  society.  Indeed,  it  would 
apply  more  forcibly,  since  all  the  evi- 
dence at  our  disposal  tends  to  prove  that 
leprosy  is  one  of  the  least  contagious  of 
infectious  disease,  though  undeniably  so 
in  predisposed  individuals. 

A  handsome  young  lady  of  good  family 
married  a  leper,  and  lived  with  him  eight 
years.  Partly  through  jealousy  on  his 
part,  and  partly  through  devotion  on 
hers,  they  made  every  effort  to  share  the 
leprosy  in  common.  The  leprous  husband 
caused  her  to  kiss  his  ulcerated  tongue 
constantly,  and  numerous  attempts  at 
inoculation  were  made.  Nevertheless, 
the  husband  finally  died  of  leprosy,  while 
the  widow  still  lives  in  perfect  health. 
Zambaco  ("Des  Affections  Nerveuses 
Syphilitiques,"  '62). 

Of  the  156  Norwegian  lepers  settled  in 
Minnesota,  only  12  or  14  are  now  dead. 
It  is,  indeed,  strange  that  these  lepers 
have  not  communicated  the  disease  by 
heredity  or  contagion.  It  is  because  their 
habits  in  the  old  country  were  so 
slovenly,  and  because  they  herded  to- 
gether; whereas,  in  America  they  be- 
come cleanly  and  live  a  less  promiscuous 
life.  Each  of  the  lepers  personally  seen 
in  Minnesota  had  his  own  bed  and  his 
own  room.  A.  Hansen  (Edinburgh  Med. 
Jour.,  June,  '91). 

[Kuusamo,  Finland,  was  for  a  long 
time  a  small,  but  obstinate,  focus  for  lep- 
rosy, 16  deaths  having  occurred  between 
1774  and  1800,  and  22  between  1800  and 
1828.  In  1807  the  lepers  were  isolated, 
and  remained  thus  until  1845,  when  the 
hospital  system  was  abolished,  and  the 
lepers  were  visited  twice  a  year  in  their 
own  houses  by  the  medical  officer  of  the 
district.     After   1865  no  further  reports 


were  presented,  and  in  1871  the  medical 
officer  reported  that  he  was  unable  to 
find  any  more  cases  of  leprosy  in 
Kuusamo.  Walter  Wtman,  Assoc.  Ed., 
Annual,  '92.] 

Some  of  the  victims  at  D'Arey  Island 
were  removed  from  white  homes  where 
they  were  employed  as  cooks,  yet  no 
whites  in  the  city  here  ever  contracted 
it.  Ernest  Hall  and  John  Nelson  (Do- 
minion Med.  Monthly  and  Ontario  Med. 
Jour.,  Dec,  '98). 

Some  years  ago  the  Indian  government 
appointed,  a  special  commission  on  lep- 
rosy, and  from  their  report  it  appears 
that  they  could  not  get  sufficient  evi- 
dence to  prove  for  certain  that  the  dis- 
ease is  propagated  by  contagion. 

There  are  many  instances  of  a  leper 
and  non-leper  living  as  man  and  wife 
without  the  healthy  one  contracting  the 
disease.  On  the  other  hand,  several 
cases  are  reported  in  which  some  casual 
inoculation  of  the  leprous  matter  seems 
to  have  resulted  in  the  propagation  of 
the  disease  in  a  subject  free  from  pre- 
vious taint. 

No  ease  of  leprosy  has  occurred  among 
the  attendants  of  the  above  asylum, 
who  dress  the  lepers'  sores  and  rub  in 
oils  and  other  applications  with  their 
bare  hands.  N.  S.  Rudolf  (Medical  Age, 
Jan.   10,   1900). 

The  history  of  the  disease  in  all  coun- 
tries, and  among  every  class  of  people, 
points  to  the  certainty  of  contagion.  It 
has  been  traced  to  sources.  Its  course 
has  been  progressive  when  segregation 
has  not  been  enforced,  and  retrogressive 
when  it  has.  In  proportion  to  the  failure 
to  cany  out  segregation,  the  disease  has 
advanced.  Families  which  in  England 
are  and  have  been  free  from  the  taint 
of  leprosy  go  to  China,  or  elsewhere, 
where  leprosy  prevails,  and  become  lep- 
rous. Dressers,  nurses,  and  physicians 
in  leper  hospitals  contract  the  disease 
quite  frequently.  To  Louisiana  the  dis- 
ease came  with  some  French  settlers;  to 
New  Brunswick  with  Frenchmen;  to 
Minnesota  with  Norwegians,  and  so  on. 
In  each  location  where  the  disease  de- 
veloped carriers  had  come  from  leper- 
infected  places.  As  in  tuberculous  dis- 
ease of  the  lungs,  there  is  no  doubt  a 
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tendency  transmitted,  a  peculiar  make-up 
furnished,  which  is  more  susceptible  to 
certain  specific  inoculations.    This  is  evi- 
dent  in    the   Polynesian.      Its   members 
readily  acquire  leprosy,  and  the  tendency 
is  increased  by  their  habits  of  life.    E.  S. 
Goodhue  (Med.  Record,  Jan.  27,  1900). 
The  bacilli  of  leprosy  are  only  found 
in  diseased  tissues  and  in  the  blood,  dis- 
charges, etc.,  of  the  latter.    It  is  a  ques- 
tion, therefore,  whether  the  healthy  areas 
of  skin  and  mucous  membrane  are  not 
subject    to    reinfection    from    external 
causes  (see  Etiology)  capable  of  induc- 
ing the  disease  in  any  predisposed  sub- 
ject. 

[Autoinfection  in  chancroid  offers  a 
precedent  of  this  kind,  although  no  spe- 
cific germ  is  at  present  thought  to  act  as 
intermediary.  Even  in  true  syphilis  well- 
authenticated  cases  of  autointoxication 
have  been  observed. 

Reinfection  in  syphilis  tends  likewise 
to  sustain  the  view  that  reinfection  in 
leprosy  is  quite  possible.  A  series  of  cases 
accurately  reported  by  trustworthy  ob- 
servers have  led  Horovitz  (Allg.  Wiener 
med.-Zeit.,  Sept.,  '93)  to  conclude  that 
"the  doctrine  that  there  can  be  no  recur- 
rence in  syphilis  has  been  forever  re- 
futed." In  all  the  cases  reviewed  at  least 
the  secondary  manifestations  had  re- 
curred. 

Successful  inoculation  experiments 
were  performed  by  Bouley  (Jullien, 
"Maladies  VSneriennes,"  Paris,  '85). 
This  author  inoculated  a  patient  suffer- 
ing from  tertiary  manifestations;  a 
chancre  resulted,  followed  thirty  days 
later  by  general  manifestations.  These 
experiments  were  successfully  repeated 
by  Horand.  Wallace  also  obtained  by  in- 
oculation a  chancre  in  a  case  of  secondary 
syphilis.  A  large  number  of  cases  could 
be  cited  in  support  of  the  contention  that 
even  in  syphilis  immunity  is  not  invari- 
ably acquired  through  the  first  infection. 
Considering  (1)  the  slow  progress  of 
the  bacillus  leprosaj  through  the  tissues, 
(2)  the  fact  that  diseased  regions  alone 
contain  the  organism,  and  (3)  that  the 
general  blood-stream  contains  no  bacilli, 
the  belief  seems  warranted  that  the  un- 
infected areas  of  a  leper  are  liable  to  con- 


tamination, through  solutions  of  con- 
tinuity of  the  mucous  surfaces  or  of  the 
skin,  epithelial  denudation,  absorption 
into  the  gastro-intestinal  canal,  etc., 
when  brought  into  contact  with  leprosy 
bacilli  of  external  origin. 

The  natural  history  of  the  organism  is 
not  sufficiently  known  to  warrant  for  this 
view  more  than  the  position  of  a  work- 
ing-hypothesis.   C.  E.  de  M.  Sajotjs.] 
Segregation  within  a  restricted  district 
under  such  circumstances  would  greatly 
compromise  the  chances  of  recovery  of 
the  sufferers  so  segregated.    Constantly- 
exposed  to  contaminated  soil  and  sur- 
roundings,   reinfection    would    seal   the 
doom  of  many  who,  under  the  influence 
of  hygienic  surroundings,  would  be  re- 
stored to  health  by  appropriate  treat- 
ment.      Lazarettos,     pest-houses,     etc., 
would  thus  become  foci  of  infection. 

It  is  probable  that  the  mouth  and  nasal 
cavities  are  the  avenues  of  entrance  of 
the    bacillus    leprosae.      Leprosy   is    con- 
tagious,   but    not    hereditary.      Hansen 
(Monats.  f.  prak.  Derm.,  B.  25,  No.  9). 
This  is  strongly  sustained  by  the  fact 
that  in  such  institutions  practically  all 
the  patients  die  of  the  disease  or  its  com- 
plications, while,  among  lepers  only  ex- 
posed to  the  average  contaminating  in- 
fluences of  cities,  many  are  saved. 

Of  1034  cases  of  leprosy  observed  dur- 
ing a  period  of  14  years  and  9  months, 
422  have  been  cured  of  their  loathsome- 
ness, while  medicines  failed  to  make  any 
lasting  impression  on  the  remaining  612. 
R.  S.  Chew  (Med.  Age,  Dec.  27,  '98). 
According  to  Morrow's  computation, 
the  number  of  lepers  in  the  Molokai  set- 
tlement (Hawaii)  averages  about  1200, 
but  he  contends  that,  notwithstanding 
the  optimistic  view  of  the  health  author- 
ities that  leprosy  is  on  the  decrease,  the 
annual  consignment  of  lepers  to  the  set- 
tlement shows  but  little,  if  any,  diminu- 
tion.   "All  the  indications  point  to  the 
existence  of  a  vast  deal  of  latent  leprosy, 
which,  as  the  disease  develops  into   a 
recognizable   form,   must   continue   for 
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many  years  to  come  to  furnish  a  con- 
stantly-recurring series  for  the  leper 
colony." 

What  probably  does  exist  in  Hawaii 
is  a  large  number  of  vulnerable  individ- 
uals, vulnerable  through  the  operation  of 
the  various  factors  enumerated,  and  espe- 
cially active,  in  our  new  possession,  on 
account  of  the  deteriorated  state  of  the 
natives.  These  etiological  factors,  as 
well  as  susceptible  subjects,  are  to  be 
found  in  all  countries  and  especially  in 
districts  where  poverty,  filth,  bad  food, 
and  alcoholism  prevail.  Were  compul- 
sory isolation  abandoned,  therefore,  lep- 
rosy— like  syphilis,  tuberculosis,  cancer, 
etc. — would  assume  the  position  of  a 
general  disease,  its  development  being 
commensurate  with  its  low  degree  of 
contagiousness  and  the  hygienic  level 
and  customs  of  the  communities  exposed. 
In  the  United  States  the  debilitating 
influence  of  excessive  and  unduly  pro- 
longed physical  and  mental  activity 
would  tend  to  increase  vulnerability,  and 
the  dissemination  of  leprosy  might  thus 
be  greatly  enhanced. 

In  all  countries  where  leprosy  has  be- 
come epidemic  its  advance  is  insidious; 
it  spreads  slowly,  and,  before  the  health 
authorities  awaken  to  a  realization  of  the 
danger,  it  has  made  such  headway  that 
its  further  progress  cannot  be  arrested. 
Morrow  (N.  Y.  Med.  Jour.,  Nov.  7,  '96). 

Segregation  of  lepers  is,  therefore, 
imperative,  but  only  on  the  condition 
that  they  be  compensated  for  their  isola- 
tion on  behalf  of  others  by  adequate  pro- 
tection against  continued  infection  and 
by  the  most  conscientious  efforts  to  re- 
store them  to  health  and  to  their  fami- 
lies. 

According  to  Brocq,  the  first  leper,  a 
Chinese  coolie,  was  discovered  in  the 
vicinity  of  Honolulu  in  1S53.  Eight  years 
later  several  lepers  were  found  among 
his  associates,  and  twenty  years  after 
this   (1880)   with  a  population  of  44,000 


people,  there  were  2000  lepers  upon  the 
Hawaiian  Islands  (statistics  of  Wood, 
White,  and  Tyson). 

A  leprous  fisherman,  who  came  from 
San  Mauritius  to  the  Island  of  Rodri- 
guez, infected  this  place.  The  island  of 
Pinez  was,  according  to  Fourne,  infected 
by  prisoners  brought  from  New  Cale- 
donia. Eight  years  later  the  disease 
broke  out  among  the  natives. 

Zuranga  reports  that  a  leprous  sailor, 
while  visiting  in  Parcent,  infected  the 
friend  and  the  brother  of  the  friend  with 
whom  he  was  stopping.  The  former  in- 
fected a  friend,  who,  in  his  turn,  infected 
a  number  of  his  acquaintances. 

Fourne  found  that  Toured,  a  village 
near  Nice,  was,  up  to  1850,  free  from 
leprosy.  During  this  year,  the  family, 
M.,  engaged  a  leprous  servant,  and  fol- 
lowing this  both  M.  and  his  wife  con- 
tracted the  disease;  subsequently  in  the 
family  G.,  with  whom  the  M.'s  had  asso- 
ciated, a  cousin  of  the  family  G.,  his  wife 
and  three  children,  became  affected. 

Ghose  saw  a  case  in  which  the  wife  be- 
came infected  by  her  husband.  After  the 
death  of  her  husband  she  returned  to  her 
former  home,  a  village  free  from  leprosy, 
where  she  lived  in  the  house  of  her 
brother.  The  brother  became  affected; 
and  during  the  next  six  years  three  per- 
sons in  the  neighborhood. 

The  infection  of  physicians  and  clergy- 
men in  contact  with  lepers  (Dr.  Robert- 
son,   Father    Damien,    Father    Boglioli, 
Pastor    Becker,    etc.)    are    well    known. 
These  cases  are  only  a  few  of  the  great 
many  which  can  be  found  in  the  litera- 
ture.    Those  mentioned  are  particularly 
conclusive    and   direct.      E.    O.    Jellinek 
(Progress  of  Med.,  Feb.  1,  '99). 
In   some   "settlements,"   "lazarettos," 
or  "pest-houses"  these  unfortunate  pa- 
tients (some  of  which  may  not  be  leprous 
and  be  suffering  from  tuberculosis,  sy- 
ringomyelia, or  syphilis)  are  practically 
assimilated    to    criminals    awaiting    the 
death-penalty,  while  neglect,  both  gen- 
eral and  professional,  is  insidiously  act- 
ing as  executioner. 

About  a  league  off  the  eastern  coast  of 
Vancouver  Island,  and  separated  from  it 
by  the  waters  of  the  Gulf  of  Georgia,  lies 
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the  pretty  little  island  of  D'Arcy.  .  .  . 
Hidden  away  in  their  little  cabins  under 
the  grateful  shade  of  the  fir,  with  their 
hot  blood  burning  out  their  life,  the  vic- 
tims of  this  plague  are  slowly  dying  with 
their  faces  to  the  rising  sun.    .    .    . 

Following  the  policy  of  isolation,  most 
notably  exemplified  at  Molokai,  in  Ha- 
waii, and  also  adopted  at  the  Tracadie 
Lazaretto,  in  eastern  Canada,  the  Vic- 
toria City  Council,  eight  years  ago,  re- 
moved the  victims  to  D'Arcy  Island, 
where  a  line  of  huts,  all  under  one  roof, 
were  erected  for  their  accommodation. 
.  .  Here  the  unfortunate  sufferers 
are  regularly  supplied  with  rations  and 
properly  provided  for  without  imperil- 
ing public  health.  .  .  .  Every  three 
months  the  sanitary  officer  of  the  city 
of  Victoria  visits  the  settlement  with  a 
sufficient  supply  of  food  for  the  following 
quarter.     .     .     . 

As  our  dory  grates  on  the  shore,  and 
we  hurry  up  the  incline  to  their  homes, 
the  real  wretchedness  of  their  condition 
becomes  evident.  .  .  .  Every  develop- 
ment and  every  type  of  this  loathsome 
disease  is  apparent  in  the  little  group  be- 
fore us.     .     .     . 

The  monotony  of  the  existence  of  these 
unhappy  creatures  can  hardly  be  de- 
scribed. No  change  in  its  recurring  mis- 
eries is  noticeable  save  the  transforma- 
tion which  comes  over  their  little  world 
with  the  return  of  the  seasons.     .    .    . 

Since  the  establishment  of  the  station 
only  one  white  man  has  been  incarcerated 
upon  it.  He  was  shunned  by  his  Mon- 
golian fellow-sufferers,  and,  as  in  a  com- 
munity of  this  kind,  the  patients  are 
dependent  upon  one  another  for  mutual 
assistance,  the  white  victim  speedily  sank, 
from  neglect  and  loneliness.    .    .    . 

The  station  is  maintained  on  the  prin- 
ciple of  the  strong  helping  the  weak  ( ! ) . 

The  supplies,  including  the  coffins,*  are 
placed  in  a  storehouse,  and  each  man 
helps  himself  as  necessity  requires. 
Ernest  Hall  and  John  Nelson  (Dominion 
Med.  Monthly  and  Ontario  Med.  Jour., 
Dec,  '98). 

[*AU  italics  are  mine.  C.  E.  de  M. 
Sajous.] 

In  the  Leper  Colony  at  Robben  Island 
the  lepers  receive  almost  no  medical  at- 


tention, owing  to  the  neglect  of  the  med- 
ical officers.  Transportation  thither  is 
practically  equivalent  to  imprisonment 
for  life.  Protest  against  such  methods  of 
caring  for  these  unfortunates.  Jonathan 
Hutchinson  (Med.  Press  and  Circular, 
Sept.  26,  1900). 

Such  neglect  on  the  part  of  munici- 
palities —  such  wretchedness  —  is  not 
compatible  with  modern  civilization. 
Sanitary  regulations  to  protect  com- 
munities involving  the  sequestration  of 
innocent  sufferers  should  not  destroy 
with  one  hand  to  save  with  the  other. 
All  should  come  in  for  their  share  of 
the  benefits,  if  equity  is  to  prevail  and 
if  the  cruelties  of  the  dark  ages  are  not 
to  be  perpetuated.  Consumptives,  in- 
ebriates, the  insane,  etc.,  enjoy  all  the 
advantages  of  well-appointed  and  com- 
fortable sanatoria;  so  should  the  leper 
receive  his  share  of  all  that  human  com- 
passion can  afford  to  relieve  him  of 
physical  sufferings  and  of  the  mental 
torture  that  ostracism  entails. 

A  sanatorium  for  lepers  should,  in  the 
light  of  our  present  knowledge,  be  con- 
ducted much  on  the  same  lines  as  one 
for  consumptives:  scrupulous  cleanli- 
ness, pure  air  and  sunlight,  strict  atten- 
tion to  the  destruction  oy  fire  or  antisep- 
tics of  all  substances  containing  bacilli, 
especially  the  secretions  of  the  mouth 
and  nose  and  the  discharges  originating 
from  tuberculous  nodules.  With  abun- 
dant wholesome  food,  comfortable  sur- 
roundings, distraction,  and  constant  pro- 
fessional care,  the  lives  of  these  victims 
could  be  made  bearable;  the  fetters 
which  sanitary  rulings  impose  upon  them 
would  hardly  be  felt,  and  many  would 
be  returned  to  their  homes. 

[At  the  Leper  Hospital  of  Maracaibo 
(Venezuela),  in  charge  of  Dr.  Flores,  a 
very  laudable  effort,  sustained  by  the 
government  and  private  initiative,  to 
render  the  life  of  these  unfortunates 
bearable,   has   been   made.     The   success 
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met  with  is  thus  described  by  our  faith- 
ful consul  in  that  city,  Hon.  E.  H. 
Plumacher,  who  has  repeatedly  visited 
the  sufferers  and  inquired  into  their 
general  welfare:  — 

"The  interior  arrangements  of  the 
island  are  excellent.  Capacious  cisterns 
insure  a  supply  of  fresh  water,  and  the 
diet  is  wholesome  and  abundant,  the  cost 
of  the  maintenance  and  treatment  of  each 
person  amounting  monthly  to  about 
thirteen  dollars  in  American  money.  A 
comfortable  building  has  been  erected  for 
the  use  of  the  employees,  while  for  the 
patients  a  large  edifice,  built  of  concrete, 
forming  a  parallelogram  with  a  court- 
yard in  the  centre,  is  divided  into  sepa- 
rate apartments,  plainly,  but  sufficiently 
furnished.  A  neat  chapel  has  been  re- 
cently built,  where  religious  service  is 
held  every  Sunday.  A  pleasant  feature 
is  the  establishment  of  cottages  with 
grounds,  in  which  reside  those  patients 
whose  means  permit  of  it.  Land  is  given 
free  to  anyone  who  is  able  to  erect  a 
dwelling,  and,  as  there  are  many  who 
possess  an  income,  little  homesteads  are 
soon  formed. 

"It  was  at  first  a  mooted  point  as  to 
whether  marriages  should  be  permitted 
among  patients,  but  the  question  was  de- 
cided affirmatively,  and  several  weddings 
took  place.  For  years  the  theory  of 
sterility  was  not  contradicted  by  experi- 
ence, and  seemed  about  to  be  definitely 
settled,  when  two  births  occurred  on  the 
island,  the  parents  in  each  case  being 
lepers.  I  would  be  inclined  to  ask 
whether  a  mistake  had  not  been  made 
in  the  diagnosis  of  one  or  the  other  of  the 
parents,  confounding  with  true  leprosy 
some  other  physical  taint. 

"With  the  establishment  of  matri- 
monial relations  and  the  system  of  sepa- 
rate cottages  for  those  who  desire  them, 
the  island  is  beginning  to  assume  the  as- 
pect of  a  rural  municipality.  Its  extent 
is  little  more  than  a  mile  square,  with 
good  soil,  of  which  advantage  has  been 
taken  by  the  well-to-do  patients  for  the 
cultivation  of  various  products  and  the 
breeding  of  goats.  The  territory  has 
been  artificially  stocked  with  game,  which 
is  now  becoming  abundant,  and  nothing 
Beems  to  have  been  omitted  to  secure  the 


comfort  and  welfare  of  the  unfortunates. 
A  library  is  at  their  constant  disposal, 
and  occasional  musical  entertainments 
are  furnished  by  the  Junta,  whose  efforts 
seem  directed  to  the  establishment  of  a 
veritable  home  for  the  patients,  where 
they  may,  as  far  as  possible,  forget  their 
afflictions  and  pass  their  lives  in  cheer- 
fulness. Weekly  visits  of  relatives  and 
friends  are  allowed,  which  are  looked  for- 
ward to  with  eager  anticipation,  and  the 
discipline  generally  is  mild  and  judi- 
cious."    C.  E.  de  M.  Sajous.] 

As  to  the  immigration  of  lepers  into 
the  country,  Dr.  Bracken,  of  Minne- 
apolis, basing  his  opinion  upon  a  study 
of  the  Minnesota  colony,  suggests  that 
the  family  history  of  all  immigrants 
from  a  country  where  leprosy  prevails 
should  be  secured  before  they  are  allowed 
to  embark  for  America,  no  member  of  a 
leprous  family  being  permitted  to  land 
upon  our  shores.  This  procedure  would 
doubtless  prove  effective  were  it  properly 
carried  out;  but,  as  recently  shown  by 
Hansen,  in  answer  to  Ashmead,  who 
recommends  the  same  measure,  the  symp- 
tomatology of  the  disease  in  its  early 
stages  and  the  necessity  of  examining  the 
entire  body  of  each  passenger  would  de- 
feat any  attempt  in  this  direction  from 
the  start. 

The    conditions   antagonistic   to   the 
spread  of  leprosy  in  Minnesota  are  also 
opposed  to  sterility,  as  borne  out  by  the 
families  of  several  of  the  Minnesota  lep- 
ers.    Dr.  Bracken  believes  it  quite  pos- 
sible for  leprosy  to  die  out  in  certain 
favored  sections  of  the  country,  such  as 
Minnesota,  without  segregation,  provided 
the  importation  of  lepers  is  discontinued; 
but  he  contends  that  segregation  should, 
nevertheless,  be  insisted  upon  in  all  cases. 
Attempts  to  cultivate  the  bacillus  on 
leprous  material  made  during  the  four 
years  under  review  have  always  failed. 
In  inoculation  of  animals   the   bacillus 
was  found  in  the  lymphatic  glands  sit- 
uated at  a  distance  from   the   seat  of 
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inoculation.  Ninety-seven  eases  of  lep- 
rosy which  left  the  hospital  apparently 
cured  followed  up.  In  some  a  cure  ap- 
peared to  have  been  effected,  but  the 
number  of  these  estimated  at  30  at  the 
most.  Lie  (Brit.  Med.  Jour.,  Jan.  26, 
1901,  from  Lepra,  vol.  i,  Fasc.  1  and  2). 

Treatment. — If,  as  is  now  believed  by 
Morrow,  Hansen,  Sticker,  and  others, 
"the  vehicles  of  the  virus  through  which 
contagion  is  affected  in  the  vast  majority 
of  cases  are  the  secretions  of  the  mouth 
and  nose,"  while  "the  port  of  entrance  is 
the  mucous  membrane  of  the  respiratory 
and  intestinal  tract  with  secondary  in- 
fection through  the  blood  or  lymphatic 
system"  (Morrow),  attention  to  the  nasal 
cavities,  the  mouth,  and  throat  is  of 
primary  importance. 

Attention  drawn  to  the  importance  of 
the  nasal  treatment,  not  only  on  account 
of  the  patient  himself,  but  also  in  order 
to  prevent  the  spread  of  the  disease. 
Sticker  (Munch,  med.  Woch.,  Nos.  39  and 
40,  '97). 

The  normal  secretions  of  the  nasal 
cavities  are  alkaline  and  of  a  higher  spe- 
cific gravity  than  water;  hence,  the  use 
of  the  latter  as  detergent  is  painful  and 
irritating  to  the  mucous  membrane. 
Any  liquid  used  for  this  purpose  should 
at  least  possess  the  alkalinity  and  specific 
gravity  represented  by  1  drachm  of  com- 
mon salt  to  1  pint  of  water.  As  a  wash, 
the  following  mixture  can  be  confidently 
recommended  after  extensive  trial  in  dis- 
orders of  the  upper  respiratory  tract: — 

IJ   Borate  of  sodium, 

Bicarbonate  of  sodium,  of  each,  1/2 

drachm. 
Fluid  extract  of  Canadian  pine,  1 

drachm. 
Glycerin,   2    drachms. 
Water,  1  pint.— M. 

This  may  be  used  with  an  atomizer 
producing  a  coarse  spray  night  and 
morning,  the  cavities  being  thoroughly 


drenched.  In  large  colonies  under  mu- 
nicipal management  borax  and  bicarbo- 
nate of  sodium,  equal  parts,  may  be  pro- 
cured in  bulk  and  dealt  out  to  patients 
with  instructions  to  use  1  teaspoonful  of 
the  powder  to  a  pint  of  lukewarm  water. 
An  economical  way  is  to  inhale  the  solu- 
tion from  the  hand,  using  the  latter  as 
scoop.  When  ulceration  is  present,  the 
local  treatment  for  syphilitic  rhinitis 
(q.  v.)  is  indicated.  The  secretions,  as 
already  stated,  should  be  destroyed,  and 
the  use  of  spit-cups  rigidly  enforced. 

Segregation  where  lepers  have  pre- 
viously lived  without  resorting  to  such 
precautions  should  be  avoided. 

Cleanliness  of  the  surface  should  be 
carried  to  its  maximum  possibility  com- 
patible with  the  patient's  strength.  As 
a  curative  measure,  Baelz,  of  Tokio,  rec- 
ommended 3  to  5  strong  mineral  baths 
at  45°  to  53°  C.  a  day  for  a  period  of 
about  one  month.  His  results  were  ex- 
cellent. Sea-bathing  was  extensively 
used,  and  with  marked  advantage,  dur- 
ing the  early  part  of  the  century.  At 
first  warm  sea-water  baths  were  given, 
until  all  "scaly  incrustations"  were  re- 
moved; after  this  "a  cure  was  soon  ob- 
tained, especially  in  young  persons,  by 
bathing  in  the  open  sea"  (Willan). 

Among  the  internal  remedies  recom- 
mended by  dermatologists,  chaulmugra- 
oil  (see  description  in  volume  ii)  may 
be  said  to  hold  the  first  place.  The  re- 
sults obtained  from  its  use  have  been 
varied,  but,  assisted  by  the  prophylactic 
measures  outlined  above,  its  usefulness 
will  probably  be  vastly  increased.  It  has 
been  administered  in  doses  of  from  10 
to  200  drops.  By  beginning  with  small 
doses  and  gradually  increasing  the  quan- 
tity given,  the  gastric  disorders  occa- 
sionally following  its  use  may  generally 
be  avoided  or  at  least  retarded  until 
active  benefit  is  procured.     It  is  borne 
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more  easily  by  lepers  than  by  healthy 
subjects,  and  its  use  can  be  continued 
years,  if  need  be.  Many  cases  have  been 
reported  in  which  permanent  cure  had 
been  obtained. 

Tonics  may  be  given  at  the  same  time. 
These  agents,  especially  arsenic  and 
strychnia,  are  of  practical  importance  by 
tending  to  overcome  the  general  ady- 
ramia. 

Experiments  upon  18  patients  as  to 
value  of  ehaulmugra-oil  show  increase  of 
perspiration,  decrease  of  tubercles,  im- 
proved appetite  and  sense  of  well-being, 
increase  of  sensation  and  increased  sup- 
pleness of  skin,  and  lessening  of  pains  in 
the  joints.  The  oil  was  not  administered 
in  capsules,  but  drunk  pure.  The  dose 
used  was  '/».  to  1  drachm  daily.  Creolin 
used  with  excellent  results,  as  a  pallia- 
tive and  tropical  remedy.  Beaven  Rake 
("Annual  Report  on  Leprosy  and  the 
Trinidad  Leper  Asylum,"-'90). 

Lepers  treated  with  large  doses .  of 
chaulmugra-oil,  either  by  intramuscular 
injections  or  by  the  mouth,  may  show 
so  much  improvement  as  to  be  consid- 
ered cured.  More  frequently  the  disease 
continues  to  show  itself,  but  usually  in 
a  benign  manner.  In  some  cases  marked 
local  and  general  exacerbations  occur  in 
spite  of  the  treatment.  The  effect  of 
the  chaulmugra-oil,  although  beneficial, 
cannot  be  compared  with  that  of  mer- 
cury and  iodine  in  syphilis  or  of  quinine 
in  malaria.  The  hypodermic  method  is 
to  be  preferred  if  it  is  well  Dome;  it  is, 
however,  a  painful  method.  Hallopeau 
("Lepra,"  vol.  ii,  fasc.  2,  1901). 

Gurjun-oil,  obtained  from  the  Dip- 
terocarpus  Icevis,  a  tree  growing  in  east- 
ern India,  has  also  been  considerably 
used,  with  varying  results.  It  is  given 
internally  in  capsules  or  in  emulsion  with 
lime-water,  the  dose  of  oil  varying  from 
1  to  3  drachms.  It  is  especially  indicated 
in  the  anaesthetic  form.  The  same  solu- 
tion is  also  applied  over  leprous  sores  as 
a  dressing.  Better  results  have  been  ob- 
tained by  Phillippo,  by  the  use  of  the 


latter  externally  and  chaulmugra-oil  in- 
ternally. 

Ichthyol  has  been  strongly  recom- 
mended by  Unna,  who  gives  about  10 
grains  a  day  in  divided  doses.  Ichthyol- 
soap  or  the  pure  drug  may  also  be  em- 
ployed locally.  Pyrogallic  acid  and 
chrysarobin  have  also  been  recommended 
by  Unna. 

Cure  of  a  Brazilian   leper  by  Unna's 
method.    Both  legs  and  feet  were  rubbed 
with  a   10-per-cent.  pyrogallic-acid  oint- 
ment, and  the  rest  of  the  body  with  a  10- 
per-cent.     chrysarobin     ointment,     twice 
daily.      The    face    was    covered    with    a 
strong  creasote  plaster-mull  once  a  day, 
the  jaws,   however,  being  painted   with 
zinc  gelatin.     Later,  the  larger  tubercles 
were    cut    out    and    the    patient    given 
ichthyol    internally.      The     patient    re- 
covered   by    the    end    of    two    or    three 
months.       Dreckmann      (Berliner     klin. 
Woch.,  Apr,  29,  '89). 
Crocker  has  recently  used   corrosive 
sublimate    hypodermically.      A    Pravaz 
syringeful  of  the  solution,  varying  in 
strength   according  to  age,   is  injected 
into  the  buttock  once  a  week.  Europhen, 
thyroid    substance,    salicylic    acid,    and 
airol  may  also  be  mentioned  among  the 
remedies  meriting  a  trial. 

Europhen  successful  when  given  a  long 
time  every  day  or  every  other  day  sub- 
cutaneously:  — 

R  Europhen,  7  V=  grains. 

Oil  of  sweet  almonds,  2  */,  drachms. 
Filtered  and  sterilized  during  twenty- 
four    hours.      Goldschmidt     (Revue    de 
Ther.  Medico-Chir.,  Jan.  15,  '95). 

Two  cases  of  leprosy  treated  by  the 
thyroid-gland  substance  in  both  of  which 
there  was  considerable  improvement  in 
the  local  lesions  and  general  condition. 
C.  B.  Maitland  (Lancet,  Oct.  31,  '96). 

The  following  method  is  recom- 
mended:— 

1.  Local  treatment  with  a  20-per-cent. 
salicylic-acid  salve.  This  is  applied  over 
the  diseased  spots  after  having  been 
rubbed  with  pumice-stone. 

2.  Administration  of  large  doses  of 
oleum  gynocardia?,  3  '/t  drachms. 
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3.  Strong  mineral-baths,  45°  to  53°  C, 
from  3  to  o  baths  a  day  for  a  period  of 
about  one  month.  E.  Baelz  (Berliner 
klin.  Woch.,  vol.  xxxv,  Nos.  46,  47). 

Six  cases  of  leprosy  treated  by  injec- 
tions of  cacodylate  of  soda.  Injections 
were  made  daily  for  several  weeks,  as  a 
rule.  The  dose  was  5  centigrammes  (V,, 
grain).  Four  cases  were  tubercular  lep- 
rosy and  two  nerve  leprosy.  All  im- 
proved in  general  health  and  gained 
weight.  In  four  cases  there  was  rapid 
healing  of  ulcers.  The  drug  is  not  a 
specific  against  leprosy,  but  a  useful 
therapeutic  agent.  Raynaud  (Jour,  des 
Mai.  Cut.  et  Syph.,  Dec,  1901). 

Intra-muscular  injection  of  mercury- 
perchloride  as  an  adjuvant  to  good 
feeding  and  careful  general  attendance 
found  valuable.  Perchloride  of  mer- 
cury and  common  salt,  of  each  grain  1/i 
dissolved  in  20  minims  of  distilled  water, 
was  injected  twice  weekly  in  100  cases. 
The  injection  causes  pain  and  an  in- 
durated lump  locally.  No  abscess  was 
observed,  and  in  only  one  case  profuse 
salivation.  Neish  and  Tonkin  (Bristol 
Med.-Chir.  Jour.,  Mar.,  1904). 

Two  cases  of  leprosy  successfully 
treated  with  intravenous  injections  of 
perchloride  of  mercury.  The  first  case 
was  that  of  a  man  of  28,  with  tuber- 
cular leprosy  of  twelve  years'  standing. 
He  presented  ulcers  on  both  legs  and 
the  nasal  mucous  membrane,  and  hy- 
perassthesia  of  the  extremities.  In  fifty 
days  he  received  twenty-five  injections 
of  5  milligrams  of  sublimate.  After 
this  treatment  all  the  ulcers  healed. 
After  several  months  three  fresh  ulcers 
appeared  on  the  legs ;  these  healed  after 
twelve  more  injections.  The  second 
case,  a  man  of  thirty,  was  one  of  anaes- 
thetic leprosy,  with  also  extensive  ul- 
ceration of  the  nasal  cavity  and  ulcers 
of  the  legs.  After  twenty  injections 
most  of  the  ulcers  healed,  and  the  rest 
were  healing;  the  anaesthesia  was  also 
much  improved.  Luga  (Bull.  Med.,  Apr. 
1,  1903). 

Tuberculous  nodules  may  be  destroyed 
by  galvanocautery  or  thermocautery  fol- 
lowed by  local  antiseptic  lotions.  If  this 
procedure  is  objected  to,  their  absorption 


may  sometimes  be  obtained  by  local  ap- 
plications of  iodine  or  mercurial  oint- 
ment. Besnier  uses  with  success  in 
tuberculous  cases  a  form  of  treatment 
combining  several  measures. 

Internal  treatment  (chaulmugra-oil, 
up  to  300  drops;  salol,  up  to  5  grammes 
daily)  perseveringly  administered.  Each 
tubercle  is  cauterized  interstitially  by 
means  of  single  or  multiple  points,  or  by 
electrocaustlc  bars  when  the  surfaces  to 
be  destroyed  are  large.  After  cauteriza- 
tion should  follow  daily  spraying  with 
weak  carbolic-acid  water  and  dressing 
with  sublimate  or  iodoform  gauze,  to- 
gether with  the  management  of  cicatriza- 
tion by  means  of  nitrate-of-silver  or  zinc 
pencils.  The  same  galvanocaustic  appli- 
cation should  be  made  to  all  affected 
points  of  the  mucous  membranes  of  the 
lips,  nose,  mouth,  tongue,  and  pharynx. 
By  their  means  it  is  quite  easy  to  check 
and  destroy  the  leprous  foci  so  common 
in  all  these  parts,  and  the  results  ob- 
tained are  very  remarkable.  E.  Besnier 
(Univ.  Med.  Mag.;  "Pictorial  Atlas  of 
Skin  Dis.,"  etc.,  Part  TV,  '96). 

Subcutaneous  injections  of  chaulmu- 
gra-oil beneficial.  At  first  it  was  ad- 
ministered by  the  mouth,  30  to  35  drops 
for  a  dose,  but  the  nausea  and  vomiting 
to  which  it  gave  rise  caused  subcutane- 
ous injections  of  75  minims  of  the  steril- 
ized oil  to  be  substituted.  During  six 
years  five  hundred  and  eighty-four  injec- 
tions were  given,  and  the  patient  ap- 
peared to  be  cured.  T.  Bey  (Indian 
Med.  Record,  June  13,  1900). 

In  a  case  successfully  treated  by.  Bes- 
nier in  the  manner  just  outlined,  the  pa- 
tient, unknown  to  his  physician,  had 
also  taken  for  a  period  of  three  years 
chlorate  of  potassium,  15  grains  three 
times  a  day.  Interesting  in  this  con- 
nection is  the  following  observation  by 
Carreau,  and  the  results  obtained  by 
Dyer  with  Calmette's  antivenine. 

The  antivenomous  serum  of  Calmette, 
of  Lille,  was  employed  by  Dr.  I.  Dyer, 
of  New  Orleans,  in  the  treatment  of 
lepers,  with  promising  results.     It  was 
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injected  under  the  skin  with  a  Pravaz 
antitoxin  syringe.  The  dose  varied  from 
15  minims  to  2  1/2  drachms.  The  injec- 
tions were  made  every  second  day  at  first, 
subsequently  every  day.  The  parts  of 
the  body  selected  for  injections  were  in 
the  gluteal  muscles  and  the  skin  in  this 
region,  the  interscapular  spaces,  and,  ex- 
ceptionally, the  leprous  lesions  them- 
selves. 

In  a  case  of  leprosy  Calmette's  sirum 
antivintneux  was  administered  subcu- 
taneously  by  means  of  a  Pravaz  syringe, 
—as  a  rule,  in  the  loose  tissue  of  the 
interscapular  region  and  in  other  selected 
places.  In  addition  to  the  serum,  the 
patient  was  kept  on  large  doses  of  hoang- 
nan  during  the  entire  treatment.  The 
patient  was  treated  with  antivenomous 
serum  from  August  19th  to  October  17th, 
during  which  time  500  cubic  centimetres 
of  serum  were  used  in  forty-seven  injec- 
tions. Maximum  injection,  20  cubic 
centimetres;  minimum,  2  cubic  centi- 
metres. 

The  present  condition  is  one  of  great 
improvement.  All  over  her  face  and 
ears  there  is  a  marked  loss  of  infiltration. 
The  bluish  color  of  her  face  has  changed 
to  a  healthy  red.  Her  eyes  are  clear  and 
bright.  There  are  no  sores  on  any  por- 
tion of  her  body.  There  is  only  one 
tubercle  remaining,  and  this  has  proved 
somewhat  obstinate,  despite  frequent 
local  injections.  Her  anesthesia  has  dis- 
appeared and  her  skin  has  become  softer 
and  fairer.  She  has  gained  fourteen 
pounds  in  weight,  and  her  general  health 
is  excellent.  R.  S.  Woodson  (Treatment, 
Jan.  11,  1900). 
In  four  out  of  the  five  cases  in  which 
this  procedure  was  resorted  to  marked 
improvement  was  obtained. 

Serum-therapy  has  been  tried  by 
Carasquilla  in  one  hundred  cases  with 
"good  results,"  but  the  method  has  not, 
as  yet,  received  sufficient  trial  to  merit 
more  than  a  mention.  The  same  may 
he  said  of  Merck's  serum,  tubercle-juice, 
and  Coley's  erysipelas  toxins  recently 
tried. 


Horses    immunized    with    blood-serum 
from  lepers  by  injecting  15  to  60  cubic 
centimetres  every  ten  days  on  three  occa- 
sions, and  ten  days  after  the  third  injec- 
tion  the   serum   is   taken.     The    serum, 
taken  with  great  care,  is  then  employed 
as  follows:    In  a  leper  from  whom  blood 
to  the  amount  of  150  to  250  cubic  centi- 
metres has  been  drawn,  1  to  5  cubic  centi- 
metres of  horse's  serum  is  injected  after 
five   days;     a   second   injectipn   is  made 
three  or  four  days  later,  according  to  the 
degree  of  reaction,  then  a  third  and  a 
fourth;    in  some  subjects  reaction  does 
not  take  place  till  after  this  period.    The 
reaction  manifests  itself  by  fever,  circu- 
latory disturbances,  changes  in  the  secre- 
tions, etc.     After  some  days  the  leprous 
lesions  undergo  somewhat  rapid  modifi- 
cation;    the    tubercles    desquamate    and 
shrink,  the  ulcerations  become  vegetating 
and  cicatrize.    The  disturbances  of  sensi- 
bility are  lessened,  and,  when  the  lesions 
are  not  too  far  r  ivanced,  improvement 
takes  place  rapidly,  and  to  an  astonish- 
ing degree.'    One  hundred  cases  treated 
by  this  method  with  good  results.    Caras- 
quilla   (Brit.  Med.  Jour.;    Correio  Med. 
de  Lisboa,  xxv,  122,  124,  '96). 

Case  of  maculo-tubercular  leprosy 
treated  with  Carasquilla's  serum. 

Between  February  7  and  June  9,  '97, 
twenty-six  injections  of  serum  were  made 
into  the  buttocks;  0.2  cubic  centimetre 
was  first  used,  and  this  was  increased  up 
to  3  V*  cubic  centimetres.  The  injections 
were  given  at  first  twice  and  then  once  a 
week,  and  later  there  were  at  least  two 
pauses  of  fourteen  days.  A  local  reac- 
tion occurred,  most  marked  on  the  even- 
ing of  the  day  of  injection,  and  disap- 
peared in  a  few  days.  Usually  there 
were  no  unpleasant  general  symptoms. 

Redness  and  swelling,  with  subsequent 
absorption,  occurred  in  the  leprous  nod- 
ules, and  there  was  considerable  diminu- 
tion in  the  infiltration  of  the  tissues.  A 
new  growth  of  hair  appeared  on  the  ex- 
tensive patches  of  alopecia  upon  the  head. 
Leprous  ulcers  in  the  mouth  healed. 
Patient's  condition  underwent,  in  every 
way,  a  marked  improvement.  During  the 
four  months  after  the  injections  there  was 
some  tendency  to  relapse,  but  these  re- 
lapses were  much  milder  than  formerly. 
The  results  obtained  were  much  better 
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than  under  any  other  treatment.  Buzzi 
(Brit.  Med.  Jour.;  Deut.  med.  Woch., 
Oct.  14,  '97). 

Merck's  serum  was  employed  about  six 
months.  The  first  patient  received,  in  all, 
eighteen  injections,  and  the  other  twenty, 
and  in  addition  to  these,  each  was  given 
the  serum  on  three  occasions  by  the 
mouth.  The  injections  were  made  into 
the  abdominal  wall  midway  between  the 
anterior  superior  iliac  spine  and  the  linea 
alba.  A  diphtheria-antitoxin  syringe  was 
employed.  The  total  amount  of  serum 
injected  was,  in  the  first  case,  4  ounces 
and  in  the  second  5  ounces.  The  initial 
dose  was  */a  drachm,  and  the  quantity 
was  gradually  increased  until  2  Vi 
drachms  were  injected  at  once.  Decided 
improvement  took  place  in  both  patients 
under  the  treatment.  Amelioration  per- 
sisted to  the  time  at  which  the  paper  was 
written,  namely:  two  and  a  half  months 
after  the  cessation  of  treatment.  A. 
Grunfeld  (Derm.  Zeit,  B.  5.  H.  3,  '98). 

Four  cases  of  leprosy  subjected  to  treat- 
ment with  the  toxins,  of  erysipelas.  The 
initial  dose  was  one  minim  of  Coley's 
preparation  of  the  toxins  of  erysipelas 
and  of  the  bacillus  prodigiosus,  and  this 
was  gradually  increased  until  near  the 
close  of  the  experiment  in  each  case  a 
dose  of  22  minims  was  reached. 

Conclusions  reached  are:  (1)  injections 
of  the  toxins  of  erysipelas  have  no  effect 
on  the  course  of  leprosy,  and  (2)  the  sys- 
tem may  tolerate  large  and  continued  in- 
jections if  the  dose  is  gradually  increased. 
Henry  Dwight  Chapin  (Phila.  Med.  Jour., 
Dec.  31,  '98). 

Use  of  Hafl'kine's  prophylactic  on  a. 
nodular  leper  child;  the  usual  reaction 
followed,  and  no  fresh  tubercles  have  ap- 
peared for  nearly  two  years.  Lee  (In- 
dian Med.  Gaz.,  May,  1900). 

Beaven  Eake,  of  Trinidad,  has  em- 
ployed nerve-stretching.  He  found  that 
the  great  sciatic  was  the  most  satisfactory 
nerve  to  stretch,  being  near  the  spinal 
ganglion,  while  it  commands  the  supply 
of  the  whole  leg  and  foot  and  the  back 
of  the  thigh.  The  chief  indications  for 
the  operation  are  perforating  ulcer;  some 
cases   of  necrosis;    pain,   whether  asso- 


ciated with  the  perforating  ulcer  or  with 
peripheral  neuritis.  More  or  less  relief 
was  given  in  one-half  the  one  hundred 
cases  operated  upon. 

During  the  four  years  the  following 
drugs  were  tried:  Europhen,  in  a  5-per- 
eent.  oily  preparation,  rubbed  in  three 
times  a  day,  gave  no  result  in  3  cases. 
Airol  as  an  ointment  failed,  but  as  .a  10- 
per-eent.  emulsion  injected  into  the  nod- 
ules some  local  benefit  ensued,  but  the 
disease  generally  was  not  influenced. 
Syncope  followed  the  injections  in  some 
instances.  Unna's  oxidized  pyrogallol 
as  a  5-per-cent.  solution  gave  rise  to 
gastric  symptoms,  and  did  no  good. 
Three  lepers  were  treated  with  Cara- 
squilla's  serum  (Merck)  without  benefit. 
As  a  drawback  asphyxial  attacks  were 
observed.  Lie  (Brit.  Med.  Jour.,  Jan. 
26,  1901,  from  lepra,  vol.  i,  Ease.  1  and 
2). 

Ichthyol,  beginning  with  30  to  45 
grains  (2  to  3  grammes)  a  day,  reaching 
2Vs  drachms  (10  grammes)  a  day  in  a 
short  time,  gave  rise  to  no  unpleasant 
by-effects,  and  proved  effective  in  the 
tubercular  form  of  leprosy.  In  the  neu- 
rotic form  it  was  inefficacious.  The 
tubercles  and  nodes  became  softened 
and  were  absorbed  very  rapidly  under 
the  influence  of  ichthyol  in  one  to  two 
months,  and  the  ulcerations  healed  very 
rapidly.  There  were  no  relapses  and  no 
new  formation  of  tubercles.  Ichthyol 
must  be  administered  internally;  ap- 
plied externally,  it  proved  of  no  avail. 
De  Brun  (Bull,  de  l'Aead.  de  Med.,  1901). 

Charles  B.  de  M.  Sajotjs, 

Philadelphia. 

LEPTOMENINGITIS.  See  Meningi- 
tis. 

IEUC0RRHCEA.  See  Uterus,  Va- 
gina, and  Index. 

LEUKEMIA. 

Definition. — Leukasmia  is  a  disease 
characterized  by  a  marked  excess  of 
lymphatic  tissue  in  the  body,  by  a  pecul- 
iar excess  of  circulating  white  corpuscles, 


176 


LEUKEMIA.     VARIETIES.     SYMPTOMS. 


and  wide-spread  and  varied  symptoms  of 
toxaemia,  with  the  frequent  presence  of 
mechanical  symptoms  of  pressure. 

Varieties. — There  are  three  types  of 
the  disease,  considered  from  both  the 
pathological  and  clinical  points  of  view: 
myelogenous,  or  leucocytic;  lymphatic, 
or  lymphocytic;  and  mixed  leukaemia. 
The  myelogenous  and  lymphatic  types 
are  chronic  in  their  course.  The  mixed, 
or  myelolymphatie,  type  is  but  rarely 
chronic,  is  usually  acute,  and  comprises 
the  special  group  of  acute  leukaemia. 

Symptoms. — Symptoms  of  Chronic 
TjEiTKiEMiA. — The  onset  of  chronic  leu- 
kaemia is  usually  gradual.  The  symp- 
toms are  best  summarized  by  systems. 

The  skin  may  rarely  appear  normal  in 
color;  in  some  cases  it  is  very  white;  in 
most  cases  it  is  of  a  dull-yellow  hue. 
Petechia?,  accidental  eruptions,  and 
areas  of  pigmentation  or  of  loss  of  pig- 
ment are  common.  There  is  a  sudoral 
type.  Pruritus  and  paraesthesiae  are  often 
noted.  (Edema  may  occur,  of  four 
types:  cardiac,  anaemic,  due  to  venous 
compression,  and  the  peculiar  form  due 
to  obstruction  of  the  lymphatic  chan- 
nels. 

Stomatitis  and  tonsillitis  are  very 
common,  and  may  pass  to  ulceration, 
from  whence  haemorrhage  is  apt  to  oc- 
cur. Anorexia  or  perversion  of  appe- 
tite is  seen  in  most  cases.  Vomiting  is 
frequent;  distress  after  meals,  regurgi- 
tations, and  eructations  are  almost  con- 
stant. Diarrhoea  is  seen  oftener  than 
constipation,  and  in  the  cases  with 
ulceration  is  persistent.  Haemorrhoids 
are  not  uncommon.  Abdominal  tender- 
ness is  often  noted.  The  enlargement  of 
the  liver  can  be  usually  demonstrated; 
it  is  hard  and  smooth  and  may  be  ten- 
der. Ascites  is  uncommon.  Jaundice 
is  sometimes  seen. 

Eapid  cardiac  action  is  the  rule.    The 


pulse  is  full  and  of  low  tension;  the 
capillary  pulse  is  often  present.  The 
heart  is  rarely  enlarged,  but  may  be  dis- 
placed by  the  spleen,  liver,  or  medias- 
tinal gland.  The  first  sound  often  lacks 
the  full  muscular  note.  Systolic  haemic 
murmurs  are  common  at  the  base  and  at 
the  apex,  while  the  venous  hum  in  the 
neck  is  still  more  frequent. 

Haemorrhage  into  the  skin  and  from 
the  mucosae  are  frequent,  and  may  be 
spontaneous  or  induced  by  slight  injury. 

Case  of  leukaemia  in  which  hasmatoma 
suddenly  developed  in  the  right  axilla, 
and  extended  downward  to  the  sixth  rib 
and  from  the  nipple  to  the  vertebral 
groove.  Hale  White  (Lancet,  June  9, 
'88). 

Case  of  acute  leukaemia  in  which  there 
was  an  attack  of  hsemoglobinaemia, 
hemoglobinuria,  and  icterus,  with  fever 
and  gastriG  disorders.  The  patient  slowly 
recovered,  but,  after  several  months,  suc- 
cumbed in  a  second  attack.  Englehardt 
(St.  Petersburger  med.  Woch.,  May  2, 
'92). 

Seven  cases  of  leukaemia,  including 
chronic  lymphatic  and  mixed  types,  and 
one  complicated  by  a  pernicious  ancemia. 
All  the  patients  were  males;  a  history 
of  trauma  to  the  splenic  region  could  be 
elicited  in  three,  while  in  the  others 
rheumatism,  nervous  influences,  and  ma- 
laria probably  played  an  important  role. 
In  the  traumatic  cases  the  onset  was 
more  or  less  sudden.  The  following 
symptoms  deserve  special  mention:  In- 
itial haemoptysis  and  enormous  haemor- 
rhages from  the  nose,  fever  due  to  con- 
stipation or  complications,  albuminuria, 
oedema  and  ascites  in  the  later  stages, 
and  very  marked  swelling  of  the  spleen 
and  lymph  nods.  P.  Peckzeh  (Zeitschr. 
f.  klin.  Med.,  vol.  1,  Nos.  1  and  2,  1903). 

A  slight  polyuria  is  often  seen.  The 
urine  often  contains  an  excess  of  urob- 
ilin. Albumin  does  not  usually  indi- 
cate nephritis.  Albumoses  may  be 
found.  A  few  leucocytes  and  hyaline 
casts  are  often  to  be  found  in  the  sedi- 
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merit.    Some  cases  have  frequent  hema- 
turia. 

A  fatal   case   of  medullary   leukaemia 
in  a  girl,  14  years  old,  the  most  striking 
post-mortem     change     being     a     diffuse 
leukaemie    infiltration    of    the    kidneys. 
Frankel  (Deut.  med.-Zeit.,  Nov.  13,  '90). 
Priapism   is   an   occasional   symptom, 
due  to  infiltration  of  the  corpora  caver- 
nosa.    Leukaemia  does  not  produce  im- 
potency.      The    menstrual    function    is 
usually  deranged,  and  there  is  a  tendency 
to  much  bleeding. 

Case  of  leukaemia  in  which  there  was 
priapism  with  cessation  of  sexual  excite- 
ment.   The  autopsy  showed  that  the  cor- 
pora cavernosa  had  become  transformed 
into     homogeneous     connective     tissue. 
Kast  (Zeit.  f.  klin.  Med.,  B.  8,  H.  1,  2, 
'95). 
Dyspnoea  is  almost  constant  and  does 
not  depend  entirely  on  the  anaemia,  but 
is,  in  part,  toxic.    (Edema  of  the  glottis 
or  of  the  lungs  may  occur.     Laryngeal 
ulcerations  may  produce  grave  danger, 
as  may  mediastinal  or  cervical  pressure. 
Pleural   effusion   is   rare.      Epistaxis   is 
common. 

Leukeemia  changes  in  the  larynx  and 
trachea  usually  consist  of  numerous  small 
nodules  in  the  mucous  membrane  of  the 
larynx  and  respiratory  mucous  mem- 
branes, or  less  frequently  slight  diffuse 
infiltrations.  Ebstein  (Wiener  klin. 
Woch.,  s.  462,  '96). 

Case  of  leukaemie  infiltration  of  the 
larynx.  At  the  autopsy  there  was  found 
perichondritis  of  the  arytenoid  cartilage 
in  addition  to  the  leuksemic  infiltration. 
The  periosteum  in  the  right  half  of  the 
larynx  was  evidently  partly  infiltrated 
by  the  leuksemic  and  partly  by  a  simple 
inflammatory  process.  In  the  left  half 
the  infiltration  was  purely  leukaemie. 
Mager  (Wiener  klin.  Woch.,  No.  26,  '96). 
Changes  in  the  larynx  and  in  the 
trachea  in  cases  of  leukaemia.  Case  of  a 
boy,  aged  13  years,  who  had  attacks  of 
severe  dyspnoea,  with  croupy  cough. 
Laryngoscopical  inspection  revealed  great 
thickening  of  the  ventricular  bands,  and 
infiltration  of  the  whole  upper  portion  of 
the  larynx.     The  child  died  with  severe 


dyspnoea,  aphonia,  and  bleeding  from  the 
mouth  and  nose.  On  post-mortem  exam- 
ination it  was  found  that  the  infiltration 
of  the  larynx  and  bands  was  due  to  a 
dense  collection  of  lymphocytes  in  the 
submucous  tissue.  The  capillaries,  also, 
were  distended  with  lymphocytes,  and 
these  cells  were  especially  abundant  in 
the  interglandular  spaces.  The  submu- 
cous tissue  in  the  trachea  was  affected  in 
the  same  way.  Otto  Barnick  (Munch, 
med.  Woch.,  Apr.  19,  '98). 

The  temperature  is  rarely  normal  for 
any  length  of  time,  a  low  irregular  fever 
being  seen  at  some  period  in  most  cases. 
Chills  rarely  occur,  but  may  be  without 
significance. 

Case  of  leukaemia  under  observation 
for  three  and  a  half  months;  there  was 
daily  rise  of  temperature  followed  by  a 
gradual  fall  during  the  whole  period. 
Von  Hajek  (Wiener  klin.  Woch.,  May  20, 
'97). 

Exophthalmos  may  be  produced  by 
post-orbital  collections.  Leukaemie  reti- 
nitis occurs  in  many  cases,  often  accom- 
panied by  retinal  haemorrhages;  it  may 
cause  no  symptoms,  or  may  produce 
amaurosis.  Dimness  of  vision  may  be 
present  without  retinal  lesions.  Tinni- 
tus aurium  and  vertigo  are  common; 
deafness  may  be  rarely  due  to  haemor- 
rhage into  the  internal  ear. 

Three  autopsies  in  which  it  was  deter- 
mined that  exudations  and  haemorrhages 
in  the  middle  and  internal  ears  were  the 
cause  of  ear  disease  in  leukaemia.  Lan- 
nois  (L'Union  M6d.,  Feb.  16,  '91). 

Case  of  leukaemia  in  which  sudden 
vertiginous  attacks  simulating  Meniere's 
disease  occurred.  Subsequent  anatom- 
ical examination  disclosed  a  fibrinous 
collection  in  the  utricle  and  saccule  of  the 
vestibule,  with  here  and  there  more  de- 
cided evidences  of  haemorrhage.  Lannois 
(Lyon  Med.,  Jan.  3,  '92). 

Aural  lesions  appeared  in  10  male  and 
5  female  patients  suffering  from  leu- 
kaemia. The  aural  affection  took  the 
form  of  more  or  less  pronounced  deafness, 
usually  tending  to  rapid  aggravation, 
and  accompanied  by  tinnitus,  and  often 
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vertigo.  In  a  certain  number  of  instances 
these  symptoms  constituted  Meniere's 
triad.  The  anatomical  lesions  consisted 
in  the  accumulation  ot  leucocytes,  and 
the  occurrence  of  haemorrhages  both  in 
the  medullary  spaces  of  the  petrous  bone 
and  other  parts  of  the  auditory  appara- 
tus, and  particularly  in  the  internal  ear. 
Schwabach  (Zeit.  1  Ohren.,  '97). 

Case  of  leukaemia  presenting  a  peculiar 
affection  of  the  eyelids,  which  at  first  had 
the  aspect  of  oedema,  but  on  closer  ex- 
amination proved  to  be  small  lymphatic 
tumors  which  were  not  adherent  to  the 
skin.    Litten  (Med.  Bull.,  Mar.,  '97). 

Case     of     leukaemia     complicated     by 
haemorrhage   into  the   anterior  chamber 
of  the  right  eye.     Sorger   (Munch,  med. 
Woch.,  Aug.  30,  '98). 
Headache,  insomnia,  neuralgic  pains, 
and    depression    are    almost    constant. 
Delirium    may    occur,   toxic    in    origin; 
coma,  when  present,  is  usually  due  to 
intracranial  tumor  or  haemorrhage.     Pe- 
ripheral neuritis  is  uncommon. 

Case  of  leukaemic  bulbar  paralysis. 
Kast  (Zeits.  f.  klin.  Med.,  B.  8,  H.  12,  '95). 
Two  cases  of  disease  of  the  spinal  cord 
due  to  leukaemia.  In  the  first  microscop- 
ical examination  of  the  cord  revealed 
small  myelitic  foci,  or,  more  strictly 
speaking,  foci  of  acute  or  subacute  nerve- 
degeneration,  scattered  through  the  white 
substance  from  the  upper  lumbar  region 
to  the  medulla  oblongata.  Some  of  these 
degenerated  points  were  large  enough  to 
be  seen  by  the  naked  eye,  and  all  stages 
of  degeneration  were  to  be  observed, 
from  a  simple  puffed-up  appearance  of 
the  myelin  sheath  and  swelling  of  the 
axis  cylinder  to  segmentation,  breaking 
up,  and  disappearance  of  the  nerve-fibres, 
with  compensatory  hypertrophy  of  the 
neuroglia.  Changes  in  the  vessels, 
haemorrhages,  cellular  infiltration,  and 
extravasation  of  leucocytes  were  entirely 
wanting,  and  the  gray  matter  through- 
out, together  with  the  nerve-roots,  were 
absolutely  normal. 

In  the  second  case  microscopical  ex- 
amination of  the  spinal  cord  revealed 
lesions  identical  in  character,  size,  and 
distribution  with  those  of  the  first  case, 
the  gray  matter,  nerve-roots  and  vessels 


being  intact.     Nonne   (Deutsche  Zeit.  f. 
Nerv.,  Apr.  30,  '97). 

The  spleen  in  myelogenous  leukaemia 
may  reach  to  the  pelvis  below  and  touch 
the  liver  to  the  right.  It  is  hard  and 
smooth;  it  may  pulsate,  give  a  friction- 
rub,  or,  on  auscultation,  a  bruit.  Splenic 
pain  and  distress  are  quite  constant.  In 
lymphatic  leukaemia  the  spleen  is  less 
prominent.  In  all  cases  the  enlargement 
is  subject  to  fluctuations. 

The  lymphatic  glands  are  inconstantly 
enlarged  in  myelogenous,  but  constantly 
in  lymphatic,  leukaemia.     They  are  not 
hard,  often  tender,  and  usually  painful. 
In  the  axillary,  femoral,  inguinal,  and 
sacral  regions  they  may  press  on  veins, 
causing   oedema   and   cyanosis,   and   by 
pressure  on  nerve-trunks  produce  great 
pain  and  even  paralysis.     The  cervical 
glands  especially  tend  to  enlarge,  they 
limit  the  cephalic  movements,  and  may 
press  upon  the  veins.     Enlargement  of 
the  glands  at  the  base  of  the  tongue  and 
of  the  tonsils  may  produce  dysphagia. 
Enlargement  of  the  thoracic  glands  may 
produce  aphonia,  bronchial  or  tracheal 
stenosis,  pressure  on  the  superior  vena 
cava  or  its  bronchus,  tachycardia,  dys- 
phagia, and  cardiac  dislocation.    On  per- 
cussion the  area  of  dullness  is  usually 
easily  demonstrable,  and  an  actual  pro- 
trusion of  the  mass  is  occasionally  ob- 
served.    Enlargement  of  the  retroperi- 
toneal glands  may  produce  a  large  retro- 
peritoneal tumor,  with  dislocation  of  the 
viscera,  and  perhaps  oedema  of  the  legs. 
Method    suggested    to    determine    en- 
largement of  the  thoracic  glands:    The 
patient  is  placed  before  the  observer,  the 
fingers  thrust  behind  the  sternum,  and 
then  the  patient's  head  rotated.     In  this 
way  the  thoracic  glands  may  occasion- 
ally be  felt.     Enlarged  bronchial  glands 
sometimes  push  the  arch  of  the  aorta  up 
and  make  it  palpable  behind  the  sternum. 
There   may   be,   in   addition,    a    systolic 
murmur    from    pressure    on    the    aorta. 
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Enlarged  tonsils  and  lymphoid  masses  on 
the  back  of  the  tongue  may  be  observed 
and  intestinal  involvement  is  proclaimed 
by  intractable  diarrhoea.  Jaccoud  (La 
Sem.  Med.,  Mar.  11,  '91). 

Twenty-eight  cases  of  leukemia  ana- 
lyzed: In  12  cases  the  blood  was  of  Vir- 
chow's  lienal  type,  in  4  of  lymphatic,  and 
in  12  of  mixed  type.  The  spleen  was  en- 
larged in  all,  the  liver  considerably  so  in 
10,  and  in  10  there  was  polyadenitis.  In 
4  the  mesenteric  glands  only  were  en- 
larged, in  4  the  cervical  and  thymus,  in 

2  the  mammary,  and  in  2  the  axillary 
glands.  Four  cases  occurred  in  the  first 
year  of  life  and  3  in  the  seventh  decade. 
Weber  (St.  Petersburger  med.  Woch., 
Feb.  12,  '92). 

It  is  somewhat  curious  that  the  first 
symptom  of  which  patients  complain 
seems  to  depend  upon  enlargement  of 
the  spleen,  for  one  would  naturally  ex- 
pect weakness,  shortness  of  breath,  or 
other  consequences  of  anaemia  to  attract 
attention  at  an  earlier  date.     In  6  cases 

3  complained  of  swelling  of  the  abdomen 
and  3  of  pain  in  the  left  side,  while 
shortness  of  breath,  weakness,  sickness, 
loss  of  flesh,  pallor,  thirst,  dyspepsia,  or, 
more  accurately,  flatulence  and  a  feeling 
of  oppression  after  food  have  been  only 
secondary  symptoms.  Epistaxis,  hsema- 
temesis,  and  ha?maturia  occur  pretty 
frequently,  and  there  may  be  a  pecul- 
iar diarrhoea  with  thin,  watery  stools. 
These  patients  are  generally  ansernic- 
looking,  but  there  are  exceptions.  Oc- 
casionally they  are  sallow  or  jaundiced. 
For  ordinary  diagnosis  it  is  quite  suf- 
ficient to  obtain  a  drop  of  blood  by 
pricking  the  finger  and  examining  it 
under  a  magnifying  power  of  300  to  400 
diameters,  when  the  enormous  increase 
of  leucocytes  can  be  readily  recognized; 
but  it  is  now  usual  to  make  a  much 
more  elaborate  examination  of  the 
blood. 

The  red  and  white  corpuscles  are 
separately  counted,  and  by  the  examina- 
tion of  stained  films  the  various  kinds 
of  leucocytes  are  determined  and  their 
relative  numbers  estimated.  Finally, 
the  percentage  of  haemoglobin  is  calcu- 
lated by  the  approximation  of  a  diluted 
specimen    of    blood    to     a     color-scale. 


Robert  Saundby  (Brit.  Med.  Jour.,  Jan. 
5,  1901). 

This  affection  shows  the  following 
characteristics:  A  haemoleucoeytic  for- 
mula which  is  generally  a  lymphocyto- 
sis; profound  alterations  in  the  red 
cells;  great  anaemia  from  the  beginning: 
haemorrhages;  fever;  hypertrophy  of 
ganglia  and  spleen;  sudden  onset  and 
rapid  course.  Leclerc  (Lyon  Medical. 
Feb.  14,  1904). 

Pain  in  and  tenderness  over  the  bones 
exists  in  some  eases  of  myelogenous  leu- 
kaemia.    Its  absence  signifies  nothing. 

Symptoms  of  Acute  Leukemia. — 
Acute  leukaemia  presents  the  picture  of 
an  acute  infection.  There  is  an  irregular 
fever,  often  high,  and  chills  are  frequent. 
Some  of  the  lymphatic  glands  become 
acutely  enlarged,  but  this  often  subsides; 
the  spleen  is  only  moderately  enlarged. 
Haemorrhages  are  marked  symptoms, 
from  the  gums,  nostrils,  from  the  stom- 
ach and  rectum,  and  into  the  skin;  they 
persist  for  days,  and  produce  a  distinct- 
ive picture.  Ulcerations  in  the  mouth 
are  almost  constant,  and  there  is  often 
a  peculiar  fcetor  to  the  breath.  Diar- 
rhoea may  be  present,  and  intestinal 
ulceration  is  common.  Vomiting  is  fre- 
quently noted.  The  pulse  is  usually  very 
rapid,  and  dyspncea  is  marked. 

A  characteristic  of  acute  leukaemia  is 
the  haemorrhagic  diathesis  which  is  asso- 
ciated with  swelling  of  the  glands,  spleen, 
and  liver,  and  with  peculiar  blood- 
changes.  Twelve  cases  personally  seen 
in  seven  years.  Many  cases  were  mis- 
taken for  purpura  haemorrhagica  until 
the  blood-examination  revealed  their  true 
nature.  Typical  heteroplastic  leukaemic 
growths  occur  in  the  liver  and  spleen. 
The  blood-changes  are  entirely  character- 
istic. There  is  a  remarkable  increase  of 
the  mononuclear  elements,  which  are  of 
the  most  varying  sizes,  but  do  not  con- 
tain neutrophilic  granules.  A.  Fraenkel 
(Deutsche  med.  Woch.,  July  1,  '97). 

The  disease  is  probably  more  frequent 
than  is  generally  supposed.  Fraenkel 
met  it  once  in  every  2620  cases  of  disease 
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that  came  under  his  observation.  The 
chief  diagnostic  points  are  the  hemor- 
rhagic tendency,  rapid  anaemia,  fever, 
ulceration  in  the  mouth,  moderate 
glandular  and  splenic  enlargement  with 
the  characteristic  blood  findings;  and 
of  all  these  the  blood  changes  are  most 
important  and  must  be  relied  upon  for 
the  diagnosis.  On  account  of  the  mod- 
erate leucocytosis  which  may  exist  in 
patients  presenting  the  above  symp- 
toms-complex, stained  specimens  should 
be  made  and  a  differential  count  will 
soon  determine  a  marked  disturbance 
of  the  normal  proportion  of  various 
cells  present  or  the  appearance  of  mye- 
locytes in  large  numbers  if  a  leucsemia 
exists.  So  far  all  forms  of  treatment 
have  proved  ineffective.  At  times  a  re- 
mission in  all  the  symptoms  will  occur. 
Ordinarily  the  duration  of  the  disease 
is  from  four  days  to  sixteen  weeks. 
Miller  and  Hess  (American  Medicine, 
.  Mar.  5,  1904). 

A    low    delirium    develops    in    most 
cases,  passes  into  coma,  and  death  occurs 
in  from  a  few  days  to  six  weeks.     No 
disease  could  possibly  look  more  toxic. 
Minute   haemorrhages   into   the   brain- 
substance  were  the  cause  of  death  in  a 
case  of  leukaemia.    Virchow  (Deut.  med.- 
Zeit,  Jan.  30,  '88) . 

Case  in  which  epistaxis  was  the  cause 
of  death.  Knipp  (Maryland  Med.  Jour., 
Nov.  17,  '88). 

Case  of  acute  leukaemia  in  which  the 
fatal  event  was  precipitated  by  a  punct- 
ure of  the  spleen,  which  was  made 
for  diagnostic  purposes.  A.  Westphal 
(Miinchener  med.  Woch.,  Jan.  7,  '90). 

Prognosis. — As  just  stated,  the  dura- 
tion of  acute  leukaemia  is  from  a  few 
days  to  six  weeks.  The  duration  of 
chronic  leiikcemia  varies  from  one  to  four 
years,  though  longer  cases  have  been 
recorded.  Death  may  be  directly  due  to 
some  of  the  symptoms,  to  exhaustion,  or 
to  intercurrent  disease. 

Case  of  acute  leukaemia  following  in- 
fluenza, which  terminated  in  three  days. 
Litten  (Miinchener  med.  Woch.,  Apr.  26, 
'92). 


In  cases  of  leukaemia  complicated  by 
various  septic  processes,  considerable  im- 
provement, at  least  in  the  leucocytosis, 
occurs  as  the  infection  develops.  Marisch- 
ler  (Wien.  klin.  Woch.,  July  23,  '96). 

The  prognosis  as  to  life  in  leukaemia  is 
hopeless;  certain  cases  manifest  remis- 
sions, but  ultimately  go  on  to  a  fatal 
issue.  M.  L.  Goodkind  (P.  and  S.  Plexus, 
Apr.,  '98). 

Case  of  acute  leukaemia  in  a  child  3 
years  old  ending  fatally  thirteen  days 
after  the  onset  of  illness.  J.  L.  Morse 
(Arch,  of  Pediatrics,  May,  '98). 

Diagnosis. — Chronic  leukaemia  in  the 
active  stage  can  always  be  diagnosed  by 
a  careful  examination  of  the  blood.  In 
periods  of  quiescence  of  the  disease,  how- 
ever, the  blood  may,  for  a  time,  not  pre- 
sent the  characteristic  signs.  It  is  the 
quality,  rather  than  the  quantity,  of  the 
leucocytes  which  characterizes  leukaemia, 
though  nearly  all  cases  present  a  number 
of  leucocytes  never  seen  in  the  known 
forms  of  simple  leucocytosis.  In  very 
rare  instances  the  diagnosis  from  pseudo- 
leukaemia  and  sarcoma  may  be  impos- 
sible. In  children  with  secondary  anae- 
miae,  enlarged  spleens,  marked  oligocy- 
thaemia,  pronounced  leucocytosis,  and 
some  myelocythaemia,  the  diagnosis  from 
leukaemia  presents  at  times  great  diffi- 
culties. Acute  leukaemia  resembles  the 
purpura  of  violent  type,  and  the  blood 
of  all  purpuric  patients  should  be  ex- 
amined for  leukaemia. 

Blood  of  two  cases  of  acute  leukaemia 
examined.  At  a  period  of  temporary  im- 
provement in  one  of  the  cases  an  ordi- 
nary examination  of  the  blood  would 
have  failed  to  discover  any  leukaemia; 
whereas  by  Ehrlich's  methods,  the  appre- 
ciable percentage  of  typical  myelocytes 
found  would  at  once  arouse  suspicion, 
even  in  the  absence  of  leucocytosis. 
Thayer  (Johns  Hopkins  Hosp.  Bull.,  May, 
June,  '91). 

In  acute  leukaemia  anatomical  lesions 
may  antedate  the  changes  in  the  blood 
by  a  considerable  time.  Kast  (Deut. 
med.  Woch.,  Oct.  29,  '91). 
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The  varied  character  of  the  leucocytes 
regarded  as  of  the  greatest  importance  in 
distinguishing  between  leucoeytosis  and 
leukaemia.  The  myelocyte  of  Ehrlich 
may  be  a  valuable  diagnostic  feature,  but 
one  which  is  frequently  wanting.  Troje 
(Deutsche  med.  Woch.,  Apr.  21,  '94). 

Case  of  leukaemia  in  which  the  impli-  ' 
cation  of  the  lymph-glands  occurred  with, 
what  is  usually  considered,  a  typical 
myelosplenic  blood-condition.  It  seems, 
therefore,  that  the  blood-examination 
does  not  suffice  to  distinguish  the  types. 
Musser  and  Sailer  (Trans.  Assoc.  Amer. 
Physicians,  '96). 

Case  of  lymphatic  leukaemia  in  which 
the  lymphocytes  were  found  to  contain 
sharply  -  circumscribed  colorless  bodies 
which  showed  amoeboid  movements  even 
when  cold.  They  were  believed  to  be 
protozoa.  Mannaberg  (Centralb.  f.  innere 
Med.,  Apr.  25,  '96). 

There  are  only  two  forms  of  leuksemia: 
(a)  Lymphaemia;  the  blood  shows  an  in- 
crease of  white  cells  of  the  type  of  lym- 
phocytes. (6)  Leuksemia  proper;  the 
blood  presents  an  increase  of  white  cells 
of  the  type  of  leucocytes  in  the  wider 
sense — cells  presenting  all  possible  vari- 
ations between  the  size  of  the  nucleus  and 
the  size  of  the  cell-body.  The  increase  of 
the  eosinophile-cells  occurs  generally  only 
in  leukaemia  proper,  exceptionally  in  lym- 
phaemia. The  characteristic  feature  of 
the  leuksemic  blood  as  against  that  in 
leucoeytosis  is  the  polymorphism  of 
the  white  cells.  Weiss  (Hiimatologische 
Untersuchungen,  Vienna,  '96). 

Acute  leukaemia  may  be  diagnosed  by 
the  occurrence  of  a  rapidly-inereasing 
anaemia,  with  its  accompanying  symp- 
toms, petechise  over  the  body,  or  haemor- 
rhages from  the  mucous  membranes, 
with  enlargement  of  the  lymph-glands, 
fever,  and  a  moderately  enlarged  spleen 
and  liver,  accompanied  by  a  decrease  in 
the  blood  of  the  red  cells  and  an  increase 
of  the  white  cells  of  mononuclear  form. 
M.  H.  Fussell  and  A.  E.  Taylor  (Phila. 
Med.  Jour.,  Jan.  7,  '99). 

The  distinction  between  acute  and 
chronic  leukaemia  should  be  based  upon 
the  character  of  the  onset;  this  in  the 
acute  form  is  always  sudden,  while  in 
chronic  leukaemia  the  same  symptoms  de- 


velop late.     These  symptoms  are  weak- 
ness  and   prostration,   headache,   stoma- 
titis, pains  in  the  limbs,  sometimes  diffi- 
culty in  swallowing,  haemorrhages  in  the 
skin  and  from  the  mucous  membranes, 
and    sometimes    haemorrhages    into    the 
brain.     The  blood  shows  a  marked   in- 
crease of  mononuclear  leucocytes,  nucle- 
ated red  corpuscles  being  rare.    A.  Den- 
nig    (Mflnchener   med.  Woch.,   Sept.    18, 
1900). 
Etiology. — The  etiology  of  the  disease 
is  probably  concerned  with  a  micro-or- 
ganismal  infection,  the  nature  of  which 
has  not  been  determined;    nor  has  the 
portal  of  infection  been  made  out.     For 
the  numerous  parasites  of  which  a  causal 
relation  to  leukaemia  has  been  postulated 
no   convincing   pathogenicity   has   been 
demonstrated:     they    have,    in    all    in- 
stances, been  examples  of  accidental  or 
terminal  infection.    The  morbid  changes 
and  the  symptoms  almost   indubitably 
suggest  an  infection. 

The  conditions  which  influence  the 
prevalence  of  the  disease  are  obscure. 
Two-thirds  of  the  cases  are  in  males. 
The  majority  of  cases  occur  after  puberty 
and  before  the  age  of  fifty.  Cases  have 
been  seen  in  the  very  old,  however,  and 
in  infants  and  even  in  the  foetus. 

The  etiology  of  leukaemia  may  be  sum- 
marized as  follows:  1.  Heredity,  trau- 
matism, and  preceding  diseased  condi- 
tions can  only  be  of  secondary  impor- 
tance as  factors  in  the  etiology  of  leu- 
kaemia. 2.  Barring  the  possible  nerv- 
ous origin  of  the  disease,  which,  how- 
ever, has  not  yet  been  suggested,  the 
possible  explanations  of  its  etiology 
seem  to  be  limited  to  three:  a.  That 
it  is  due  to  a  vice  in  the  internal  proc- 
esses of  cell  life  and  division  that 
comes  into  generalized  activity  and  re- 
sults in  exaggerated  leucocytic  hyper- 
plasia. 6.  That  it  is  the  result  of  toxic 
substances  of  unknown  origin,  c.  That 
it  is  of  infectious  or  parasitic  origin. 
This  latter  theory  is  the  only  one  that 
has  been  the  subject  of  direct  investi- 
gation.   The  results  have  not  confirmed 
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the    theory.      The    explanation    of    the 
causation  of  leukaemia  would  therefore 
seem   to   lie  between   the   toxic   theory 
and  the   hyperplastic  theory,  with   the 
probabilities,   perhaps,   in   favor   of  the 
former.     It  also  remains   to   be  shown 
whether  there  is  but  one  specific  cause 
for    the    different    forms    of    leukaemia;. 
Nichols    (American   Medicine,   July    18, 
1903). 
From  different  sources  stress  has  been 
laid  upon  the  possible  predisposing  in- 
fluence of  the  infections,  especially  ma- 
laria,   of    pregnancy    and    lactation,    of 
traumatism,  and,  in  children,  of  rickets 
and  syphilis. 

Several    cases    have    occurred    in    a 
family.     There  has  been  one  published 
case  which  was  apparently  acquired  by 
contagion.     In   a   few   instances   perni- 
cious anaemia  and  pseudoleukaemia  have 
seemed  to  terminate  in  true  leukaemia. 
Cause  of  leukaemia  is  an  amoeba,  two 
varieties     representing     the    two    main 
forms  of  the  disease.     In  the  lieno-myelog- 
enous  variety  there  is  a  large'  form   of 
the  organism   personally  called   "haama- 
mceba  leukaemia  magna."    In  lymphaemia 
another  form  of  amoeba  is  found,  termed 
the  "amoeba  leukaemia  vivax."    The  first 
variety  is  found  both  in  the  peripheral 
blood  and  in  the  blood-forming  organs. 
In  lymphaemia  the  amoeba  is  found  but 
rarely   in   the   peripheral   blood,   but   in 
large  numbers  in  the  blood-forming  or- 
gans.    In  some  cases  of  leukaemia,  both 
forms  of  amoebae  are  found,  constituting 
a  mixed  infection.     Lbwit    (Centralb.  f. 
Bact.  u.  Parasit.,  Nos.  8  and  9,  '99). 

None    such    organisms    as    those    de- 
scribed by  Lowit  found.     The  large  gen- 
eral   increase    in    leucocytes    or    of    the 
mononuclear  elements  afford  strong  evi- 
dence  against   the   infectious   nature    of 
the  disease,  since  irr  infectious  diseases 
the  leucocytosis  consists  almost  or  quite 
exclusively  in  an  increase  of  the  poly- 
morphonuclear neutrophiles.    Widal  (La 
Semaine  Med.,  Mar.  11,  1900). 
Pathology.  —  There    are    three    main 
theories  which  aim  to  account  for  the 
lesions  of  leukaemia.    Of  the  two  earlier 


views,  the  Virchow-jSTeumann  theory 
considered  the  excess  of  white  corpus- 
cles due  to  an  abnormal  hyperplasia  of 
the  haematopoietic  tissues,  and  most  of 
the  adherents  of  this  view  have  conceived 
this  hyperplasia  as  analogous  to  that 
seen  in  malignant  neoplasms. 

The  evidence  points  strongly  to  the 
correctness  of  Virchow's  theory  that  leu- 
kaemia is  a  disease  primarily  of  the  blood- 
making  organs,  and  that  the  increase  of 
leucocytes  takes  place  in  these  organs. 
The  marrow-cells,  or  myelocytes,  believed 
to  be  identical  with  the  cells  of  the  mar- 
row, and  not  ordinary  leucocytes  in- 
creased in  size  by  hyperplasia;  strong 
belief  shown  in  their  value  as  elements 
indicative  of  a  myelaemic  form  of  leu- 
kaemia, though  not  absolutely  diagnostic. 
H.  F.  Miiller  (Centralb.  f.  allg.  Path.  u. 
path.  Anat.,  Nos.  13,  14,  '94). 

The  mononuclear  leucocyte  (larger 
than  the  large  lymphocyte,  from  which 
it  is  further  distinguished  by  •  having 
"an  excentrically  situated,  pale,  irregu- 
larly spheroid  or  ovoid  nucleus,  and  a 
relatively  large  amount  of  slightly  baso- 
philic nongranular  protoplasm")  is  the 
mother  cell,  ordinarily  capable  of  fur- 
ther differentiation  into  either  the  ordi- 
nary basophilic  cell,  or  into  a  neutro- 
philic myelocyte.  The  two  forms  of  leu- 
kaemia, lymphatic  and  myelogenous,  are 
closely  associated,  and  probably  forms 
or  stages  of  the  same  disease.  Lympho- 
cytes are  formed  in  the  lymphoid  tissue 
of  the  bone  marrow,  and  not  exclusively 
in  the  lymph-glands  as  formerly  sup- 
posed. Myelocytes  are  formed  in  the 
bone  marrow,  and  are  the  parent  cells 
of  the  polymorphonuclear  neutrophiles. 
In  myelogenous  leukaemia,  myelocytes 
are  cast  into  the  blood  circulation  in 
all  probability  because  of  increased  ac- 
tivity of  the  myeloid  tissue  of  the  mar- 
row, which  is  the  only  tissue  primarilv 
affected  in  this  disease.  G.  H.  Evans 
(American  Medicine,  Aug.  13,  1904). 
The  Bilsiadecki-Lowit  theory  predi- 
cates a  retardation  in  the  evolution  and 
prolongation  of  the  life  of  the  circulat- 
ing leucocytes,  the  collections  in  the  tis- 
sues being  interpreted  as  the  results  of 
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the  deposition  of  the  excess  of  the  cir- 
culating leucocytes.  Of  these  two  the 
first  undoubtedly  contains  the  primary 
truth, — that  there  is  a  marked  hyper- 
plasia of  some  or  of  all  the  resident  lym- 
phatic tissues  of  the  body,  and  that  the 
circulatory  conditions  are  dependent 
thereon.  In  recent  years  the  neoplasmic 
conception  has  lost  its  hold  upon  investi- 
gators, who  have  gradually  evolved  the 
third  theory:  that  leukaemia  is  an  infec- 
tion, and  that  the  hyperplasia  of  the  lym- 
phatic tissues  and  the  circulatory  excess 
of  white  cells  is  the  result  of  a  specific 
stimulation  and  leucocytosis,  analogous 
to  those  seen  in  the  course  of  other  in- 
fections. Our  present  knowledge  of  leu- 
kaemia, of  the  infections  and  the  tissue- 
reactions  to  them,  and  of  the  leucoeytoses 
strongly  support  this  view.  The  primary 
lesions  in  leukaemia  must  be  carefully 
separated  from  the  secondary  alterations. 

A  priori,  the  genesis  of  leukaemia  is 
best  accounted  for  by  a  deviation  of  nu- 
trition due  to  a  lesion  of  the  great  sym- 
pathetic or  by  the  action  of  a  micro- 
organism, and  of  the  two  hypotheses  the 
parasitic  personally  preferred.  Mayet 
(Lyon  Med.,  Apr.  1,  '88). 

Leukaemia  believed  to  be  a  specific  in- 
fectious disease.  Westphal  (Berliner 
klin.  Woch.,  Oct.  7,  '89). 

A  short,  blunt  bacillus  found  in  the 
spleen  of  a  person  dead  of  leukasmia.  It 
was  not  found  in  twelve  spleens  of  other 
diseases.  Fermi  (Canadian  Practitioner, 
Feb.  16,  '91). 

Leukaemia  is  due  to  a  mitotic  increase 
of  a  certain  kind  of  leucocyte  in  a  patho- 
logical manner  as  a  result  of  the  action 
of  some  cause  as  yet  unknown.  Hinden- 
burg  (Deutsches  Archiv  f.  klin.  Med.,  B. 
54,  S.  209). 

Case  of  acute  lymphatic  leukaemia  with 
streptococcic  infection.  Patient  first  had 
a  sharp  attack  of  sore  throat,  with  re- 
currence after  a  week,  and  then  rapid 
enlargement  of  the  glands  of  the  neck, 
axilla,  and  groin.  The  spleen  was  en- 
larged.   Leukaemia  had  not  existed  prior 


to  the  throat  infection.     J.  B.   Herrick 
(N.  Y.  Med.  Bee,  July  10,  '97). 

Myelogenous  or  Letjcocytic  Leu- 
kemia.— By  myelogenous  or  leucocytic 
leukaemia  we  understand  the  type  in 
which  the  hyperplasia  affects  the  mye- 
locytes of  the  marrow  and  the  leucocytes 
derived  from  them.  It  is  the  common 
type.  The  essential  change  in  the  mar- 
row is  the  so-called  pyoid  condition,  a 
marked  overgrowth  of  the  myelocytes, 
which  more  or  less  completely  replace  the 
fatty  marrow.  Microscopically  the  tis- 
sue is  chiefly  composed  of  neutrophilic 
myelocytes,  which  in  properly  prepared 
preparations  are  seen  to  be  in  active  re- 
production and  development  into  neu- 
trophilic polymorphonuclear  leucocytes. 
The  eosinophilic  myelocytes  are  also  in 
actual  excess,  and  mast-cells  may  often 
be  seen  in  large  numbers.  The  osteo- 
plaxes  are  in  excess,  and  are  actively  en- 
gaged in  phagocytic  function  and  con- 
tain erythrocytes  and  leucocytes.  The 
lymphocytic  nodes  of  the  bone-marrow 
are  not  affected  in  the  process  of  over- 
growth. 

The  secondary  lesions  in  the  marrow 
consist,  for  the  most  part,  of  alterations 
in  the  erythrogenetic  tissues.  There  is 
a  marked  toxic  haemolysis  connected 
with  the  condition,  and  in  the  attempt 
to  keep  pace  with  the  destruction  of  the 
red  cells  the  red  marrow  undergoes  a 
compensatory  hypertrophy,  it  becomes 
splenified  like  the  foetal  marrow,  just  as 
in  pernicious  anaemia.  This  red  marrow 
may  be  universal,  or  may  appear  only  in 
scattered  areas;  in  some  cases  it  is  en- 
tirely absent.  Microscopically  the  red 
marrow  presents  myriads  of  enucleated 
red  cells  engaged  in  active  proliferation, 
the  macroblasts  being  especially  promi- 
nent. Haemorrhage  and  infarction  may 
he  present,  as  may  fatty  degeneration 
and  hyaline  changes. 
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Case  of  more  or  less  pure  myelogenous 
leukaemia.  The  spleen  weighed  10 
ounces,  but  the  lymph-glands  were  not 
at  all  enlarged.  Beatty  (Dublin  Jour,  of 
Med.  Science,  May,  '91). 

The  myelocytes  are  identical  with  mar- 
row-cells, and  are  present  in  increased 
amount  because  of  some  abnormal  ac- 
tivity in  cellular  proliferation  in  the  mar- 
row. Stanley  (Birmingham  Med.  Re- 
view, Jan.,  '94). 

The  marrow-changes  are,  as  a  rule,  the 
first  and  the  essential,  though  subse- 
quently often  overshadowed  by  the 
splenic  and  lymphatic  manifestations. 
Boyd  (Practitioner,  Aug.,  '94). 

Case  of  myelogenic  leukaemia  in  which 
erythrocytes  presented  numerous  mitoses. 
Pick  (Berliner  klin.  Woch.,  No.  43,  '94). 

In  acute  leukaemia  there  are  karyo- 
kinetic  changes  in  leucocytes,  besides 
great  number  of  them.  Marrow  of  long 
bones  showing  hyperplastic  multiplica- 
tion of  medullary  elements,  that  of  ribs 
containing  small  number  of  nucleated  red 
corpuscles.  Possible  indication  that 
evolution  of  young  lymph-cells  into  red 
corpuscles  impeded.  Askanazy  (Vir- 
chow's  Archiv,  B.  137,  H.  1,  '95). 

The  alterations  in  the  blood  correspond 
to  those  in  the  marrow.  The  white  cells 
number  usually  from  100,000  to  600,- 
000  per  cubic  millimetre.  Neutrophilic 
myelocytes  constitute  a  large  portion  of 
the  circulating  white  cells,  sometimes 
more  than  half.  Next  in  number  are  the 
neutrophilic  polymorphonuclear  leuco- 
cytes. Mononuclear  eosinophiles  (mye- 
locytes) and  polymorphonuclear  eosino- 
philes are  in  most  cases  present  in  large 
numbers.  The  non-granulated  large 
mononuclear  cells  are  usually  in  excess. 
Mast-cells  are  seen  in  considerable  num- 
bers. Many  of  the  cells  of  all  the  enu- 
merated types  present  a  marked  polymor- 
phism in  size,  shape,  and  appearance  of 
nuclei;  and  in  the  number,  size,  and 
staining  of  the  granules  they  vary 
greatly;  this  extreme  degree  of  polymor- 
phism is  characteristic  of  leukaemia. 
Cellular  degenerations  often  affect  these 


leucocytes,  karyolysis  being  more  fre- 
quent than  karyorrhexis.  The  lympho- 
cytes are  usually  not  increased  in  mye- 
logenous leukaemia;  if  in  excess  it  is  to 
a  slight  degree,  dependent  probably  upon 
the  anaemia,  and  the  cells  do  not  present 
the  polymorphism  and  degenerations 
seen  in  the  leukaemic  corpuscles.  Cell- 
division  is  rarely  to  be  seen. 

In  acute  leukaemia  there  is  increase  of 
leucocytes  and  eosinophile  cells.  Micro- 
organisms in  great  number  in  blood  and 
enlarged  organs.  Hintze  (Deutsches 
Archiv  f.  klin.  Med.,  B.  53,  H.  3,  4,  '95). 
Special  transparent  polynuclear  leuco- 
cytes also  found,  but  in  remarkably  in- 
creased quantities,  in  case  of  leukaemia. 
Georgierski  (Bolnitehnaja  gaz.  Botkina, 
No.  10,  '95). 

The  blood  picture  of  acute  myelogenic 
leukaemia  is  as  follows:  (1)  Anaemia, 
progressive  and  severe;  (2)  a  large 
increase  of  white  blood  corpuscles;  (3) 
a  large  proportion  (25  to  96  per  cent.) 
of  the  white  cells  made  up  of  myelo- 
cytes, large  mononuclear  cells  of  the 
same  size,  and  faintly  granular  large 
mononuclear  cells  (transitional  cells) ; 
(4)  eosinophiles,  mast  cells,  and  nu- 
cleated red  blood  corpuscles  may  be  ab- 
sent or  present  in  varying'  quantities. 
Frank  Billings  and  Capps  (Amer.  Jour. 
Med.  Sci.,  Sept.,  1903). 

The  red  cells  are  in  all  cases  reduced, 
little  in  some,  extremely  in  others.  As 
a  general  rule,  poikilocytosis,  microcyto- 
sis,  and  macrocytosis  exist  in  degree  cor- 
responding to  the  oligocythemia.  Ery- 
throblasts  are  very  common  in  even  mild 
cases  of  leukaemia  with  little  oligocytha?- 
mia;  normoblasts  are  the  most  frequent 
form  noted,  but  microblasts  and  macro- 
blasts  may  appear  in  large  numbers.  All 
the  erythrocytic  alterations  seen  in  perni- 
cious anaemia  may  be  seen  in  leukaemia. 
The  quantity  of  nucleated  red  cells 
seems,  in  a  measure,  due  to  the  mechan- 
ical conditions  in  the  marrow,  but  the 
mere  presence  of  them  is  not  a  leukaemic 
sign,  being  simply  the  result  of  erythro- 
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genetic™overactivity  attempting  to  com- 
pensate for  the  haemolysis. 

Chemical   changes   of  leukasmie   blood 
are  such  as  could  be  explained  by  the 
excess  of  leucocytes  and  the  aecrease  of 
red  corpuscles.     Freund  and  Obermayer 
(Zeit.  f.  physiol.  Chemie,  Mar.  24,  '91). 
Attention  called  especially  to  the  pres- 
ence of  large  numbers  of  nucleated  red 
corpuscles,   and   to  free   nuclei   of  such. 
The  latter  seemed  to  have  been  extruded 
from    the    cell.      Indistinct    evidence    of 
mitosis   was  also   a  common   feature   of 
these    nucleated    red    cells.      McWeeney 
(Dublin  Jour.  Med.  Science,  July  14,  '94). 
Attention    called    to    the    process    of 
filamentary     budding     of     erythroblasts 
through  the  endothelial  wall  as  a  factor 
in  the  formation  of  red  blood-cells.     Ob- 
servations   made    on    leukaemic    spleen. 
John  Guiteras   (Inter.  Med.  Mag.,  Dec, 
'95). 
From  the  circulating  blood  the  white 
corpuscles  are  deposited  in  the  various 
tissues,  and  these  collections  constitute 
the  most  important  secondary  lesions  of 
the  disease.     Probably  mechanical  dep- 
osition and  emigration  both  play  a  role 
in  the  formation  of  the  collections,  and  it 
is  commonly  believed  that,  once  estab- 
lished, the  collections  can  maintain  by 
cellular    division    their    own    existence. 
The  spleen  is  the  organ  most  often  af- 
fected.     Tremendous    numbers    of    the 
leukemic    cells    are    deposited    in    the 
spleen,    causing    most    remarkable    en- 
largement, as  a  result  of  which  the  cap- 
sule thickens  and  the  fibrous  trabecular 
hypertrophy;    so  that  in  the  late  stages 
the  organ  is  very  hard.     The  essential 
lymphocytic    structures    of    the    spleen 
take  no  part  in  the  process  of  prolifera- 
tion;   on  the   contrary,  they  are   very 
scarce.     The  enlargement  of  the  spleen 
is  further  augmented  by  the  exercise  of 
its  functions  in  connection  with  the  hae- 
molysis constantly  going  on.    It  is  clear 
that  the  spleen  is  only  secondarily  af- 
fected in   myelogenous   leukaemia,   and 
the  term   "spleno-myelogenous"   leukae- 


mia, while  serving  to  emphasize  the 
splenic  symptom,  is  not  correct  patho- 
logically. 

There  are  only  four  cases  recorded  of 
myelogenous  leukaemia,  in  which  there 
has  been  a  disappearance  of  the  splenic 
tumor    as    well    as    of   the    myelocytes. 
These   are   the   cases   of   McCrae,   Senn, 
Plehn,  and  Kohn.     The  three  cases  re- 
ported by  Brown,  Bryant,  and  Crane  as 
cured   have   been   observed   so   recently 
that  they  must  for  the  present  be  ex- 
cluded.    Simon  and   Campbell    (Medical 
News,  July  23,  1904). 
The  liver  is  usually  very  much  en- 
larged, due  chiefly  to  the  deposition  of 
the   circulating  leukaemic   cells.     It   is 
hard,  smooth,  light  in  color,  and  presents 
an  excess  of  iron-pigment.     The  leukae- 
mic collections  follow  the  vascular  chan- 
nels.    The  excess  of  free  haemoglobin, 
effected  by  the  haemolysis,  imposes  upon 
the  liver  an  augmentation  of  its  func- 
tions, which  doubtless  increases  its  en- 
largement.   In  a  few  cases  signs  of  a  re- 
turn to  foetal  haemogenesis  have  been 
seen  in  the  liver. 

The  intestinal  tract  is  often  the  seat 
of  large  leukaemic  depositions;  the  essen- 
tial lymph-nodes  of  the  submucosa,  how- 
ever, undergo  no  abnormal  proliferation. 
The  collections  not  infrequently  necrose 
and  ulcerate,  the  destruction  being  prob- 
ably due  to  a  mixed  infection  from  the 
tract. 

The  skin  may  be  the  seat  of  deposi- 
tions, which  may  ulcerate.  Some  of  the 
cases  of  cutaneous  multiple  sarcomata 
are  of  this  nature. 

The  kidneys  usually  present  some  in- 
filtrations, which  follow  the  vascular 
channels.  Of  the  other  organs  of  the 
body  the  pancreas,  adrenal  and  thyroid 
bodies,  the  heart,  the  lungs,  the  upper 
respiratory  tract  and  mouth  (where 
ulcerations  may  occur),  and  the  brain 
may  present  infiltrations  which  are  usu- 
ally slight  in  degree.    Depositions  within 
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the  lymph-glands  are  not  uncommon  in 
the  mediastinum,  in  the  retroperitoneal 
glands,  and  in  the  peripheral  glands; 
pressure-effects  are  then  frequently  pro- 
duced. Infiltrations  into  the  spinal  cord 
are  very  rare. 

Hemorrhages  are  quite  frequent  in 
myelogenous  leukaemia.  They  may  be 
in  the  skin  as  peteehise,  under  the  sera, 
from  the  mucosa,  and  into  organs,  espe- 
cially the  brain.  The  blood  and  tissues 
after  death  often  contain  the  well-known 
Charcot-Leyden  crystals;  in  rare  in- 
stances they  are  present  preformed  in 
the  blood. 

Thromboses  are  not  rare,  most  often 
in  the  veins.  Fatty  degenerations  in  the 
parenchymatous  structures  of  the  heart, 
liver,  kidneys,  pancreas,  and  in  the  ali- 
mentary epithelium  are  quite  the  rule. 
Hyaline  changes  are  often  seen  in  both 
varieties  of  muscle. 

Lymphatic  Leukemia.  —  By  lym- 
phatic or  lymphocytic  leukwmia  we  un- 
derstand the  form  of  the  disease  in  which 
the  lymphocytic  glands,  nodes,  and 
structures  undergo  the  hyperplasia.  The 
lymphocytic  structures  comprise  the 
lymph-glands  and  spleen,  the  lymph- 
nodes  of  the  bone-marrow,  the  tonsils 
and  submucous  nodes  of  the  intestine, 
the  subcutaneous  lymph-nodes,  and  the 
scattered  lymph-strands  seen  in  all  tis- 
sues, especially  in  the  lung,  liver,  and 
kidneys.  Commonly  the  hyperplasia  af- 
fects the  lymph-glands  and  the  spleen; 
in  rare  instances  it  affects  most  notably 
the  nodes  in  the  skin  (dermic  leukaemia), 
in  the  intestine  (intestinal  leukaemia),  or 
in  the  bone-marrow  (osseous  leukaemia, 
or  lymphaemia). 

The  essential  lesions  consist  in  an  ab- 
normal hyperplasia  of  the  glands  or 
nodes,  with  the  production  of  an  excess 
of  lymphocytes.  The  glands  are  much 
enlarged,   soft  in  the   early  stages,  but 


later  hard  from  trabecular  and  capsular 
fibrosis.  Haemorrhages  may  occur  into 
them.  The  spleen  is  usually  moderately 
enlarged,  and,  as  the  changes  in  it  are 
active,  the  term  "spleno-lymphatie"  is 
pathologically  correct.  A  case  of  lym- 
phatic leukaemia  affecting  primarily  the 
spleen  alone  has  never  been  demon- 
strated. The  inguinal,  axillary,  sub- 
clavicular, and  cervical  glands  are  the 
peripheral  sites  most  often  affected.  The 
retroperitoneal  and  mediastinal  glands 
may  be  enormously  enlarged.  In  the 
intestinal  type  the  submucous  follicles 
are  much  enlarged.  In  the  dermic  form 
small  lymph-nodes  form  multiple  tumors 
beneath  the  skin.  In  both  of  these  ulcer- 
ations may  occur.  In  the  osseous  type 
the  marrow  presents  pale .  areas  resem- 
bling lymph-glands  to  the  naked  eye. 
Microscopically  .all  these  structures  dis- 
play active  proliferation.  The  cells  are 
polymorphous  in  type,  and  degenerations 
are  common.  The  myelocytes  are  not  in- 
volved in  the  hyperplasia,  but  as  in  any 
severe  anaemia  the  marrow  may  be  spleni- 
fied. 

The  blood  presents  a  lymphaemia  or 
lymphocytosis.  The  number  of  white 
cells  is  much  less  than  in  the  myeloge- 
nous type,  rarely  over  150,000  per  cubic 
millimetre.  The  excess  of  cells  is  com- 
posed of  lymphocytes,  large  and  small, 
polymorphous  in  appearance,  many  pre- 
senting degenerations.  The  polymor- 
phonuclear leucocytes,  the  non-granu- 
lated large  mononuclear  leucocytes,  the 
eosinophiles,  and  the  basophiles  are  pres- 
ent in  normal  or  even  subnormal  num- 
bers. Nucleated  red  cells  are  rare.  The 
alterations  in  the  number  and  quality  of 
the  red  cells  are  much  less  than  in  mye- 
logenous leukaemia. 

TTie  underlying  cause  of  lymphatic 
leukpemia  is  an  increased  proliferation 
of  lymphocytes  in  the  lymph  nodes.  It 
has  always  been  a  question  how  these 
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cells  reach  the  blood-stream  until  it 
was  shown  that  this  takes  place,  to 
some  extent  at  least,  yia  the  lymphatics. 
The  writer  examined  the  vessels  and 
found  aggregations  of  cells  around  as 
well  as  within  the  vessel-walls.  He 
could  not,  however,  decide  whether 
these  cells  reached  the  blood-stream  pas- 
sively or  by  virtue  of  their  own  ameboid 
motions.  M.  Mosse  (Zeitseh.  f.  klin. 
Med.,  vol.  1,  Nos.  1  and  2,  1903). 

The  secondary  lesions  are  less  marked 
than  in  myelogenous  leukaemia.  The 
infiltrations  are  present  in  the  liver,  kid- 
neys, pancreas,  and  to  a  small  extent  in 
the  other  tissues,  but  they  do  not  pro- 
duce the  marked  organic  enlargements 
noted  in  the  other  variety.  The  pig- 
mentary changes  are  less  marked,  corre- 
sponding to  the  lesser  degree  of  haemol- 
ysis. The  fatty  and  other  degenerations 
are  likewise  less  marked, — as  are  the 
haemorrhages. 

Mixed  Leukaemia. — By  mixed  leulcce- 
mia  we  understand  the  extensions  of  the 
hyperplasia  to  both  the  myelogenous  and 
lymphocytic  structures,  and  it  has  been 
well  defined  as  an  "autochthonous  hy- 
perplasia of  the  lymphatic  tissues  of  the 
entire  body,"  both  lymphocytic  and  leu- 
cocytic.  The  hyperplasia  is  more  marked 
in  the  lymphocytic  than  in  the  myelog- 
enous structures.  Nearly  all  the  cases 
are  acute  in  form. 

The  lymph-glands  are  not  markedly 
enlarged,  they  are  soft  and  often  have 
an  hasmorrhagic  tinge.  Upon  section 
the  germ-centers  are  seen  in  a  state  of 
most  remarkable  proliferation:  there  are 
infiltrations  into  the  vessel-walls  and 
thus  a  direct  flooding  of  the  circulation 
with  the  mother-cells  of  the  germ-nests, 
while  the  small  lymphocytes  reach  the 
circulation  by  the  usual  channel.  The 
same  hyperplasia  of  the  distorted  germ- 
nests  is  seen  in  the  intestinal  (where 
ulcerations  are  common),  in 'the  osseous 
lymph-nodes,  and  in  the  tonsils.     The 


myelocytes  are  also  engaged  in  abnormal 
proliferation,  though  less  actively  than 
are  the  lymphatic  cells.  Splenification 
of  the  marrow  is  not  a  marked  condition. 

The  blood  presents  striking  changes. 
The  leucocytosis  is  not  marked,  rarely 
over  250,000  and  often  not  over  50,000 
per  cubic  millimetre.  The  larger  ma- 
jority of  the  cells  are  lymphocytes  of 
large  size,  corresponding  to  the  prolifer- 
ating cells  of  the  germ-nests.  The  lym- 
phocytes are  very  polymorphous  in  ap- 
pearance, and  degenerations  are  com- 
monly seen.  The  polymorphonuclear, 
eosinophilic,  and  basophilic  cells  are 
seldom  increased,  the  polymorphonuclear 
cells  are  often  decreased,  and  the  eosino- 
philes  may  be  almost  absent.  Myelocytes 
are  not  usually  found  in  the  circulating 
blood,  despite  the  hyperplasia  in  the 
marrow.  The  red  cells  are  more  reduced 
than  in  chronic  leukaemia.  Nucleated 
red  cells  are  not,  however,  a  special  feat- 
ure. The  qualitative  changes  in  the  red 
cells  are  marked. 

The  secondary  depositions  in  the  tis- 
sues are  not  marked.  This  is  due  to  the 
acuteness  of  the  process.  Nevertheless, 
they  exist  in  most  of  the  organs  and  tis- 
sues. The  spleen  is  proportionately  not 
more  enlarged  than  the  lymph-glands;  it 
is  usually  very  soft.  The  depositions  in 
the  tissues  correspond  to  the  cells  in  the 
blood.  Haemorrhages  are  very  common 
into  the  glands  and  organs,  from  the 
mucosa,  into  the  skin  and  sera;  they 
are  present  in  three-fourths  of  the  cases. 
Fatty  degenerations  are  not  so  marked  as 
in  more  chronic  cases,  but  hyaline 
changes  and  areas  of  focal  necrosis  are 
common. 

The  digestion  of  most  cases  of  leukae- 
mia is  chemically  and  physiologically  de- 
fective. The  salivary  juice  seems  little 
affected.  The  gastric  juice,  however,  is 
commonly  deficient  in  HC1,  pepsin,  and 
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the  curdling  ferment.  Motility  is  often 
reduced.  The  assimilation  of  food  by 
such  patients  is  usually  notably  below 
the  normal. 

The  urine  presents  very  important 
alterations.  In  most  cases  a  marked  in- 
crease in  uric  acid  is  found,  often  up  to 
2  to  3  grammes  per  diem.  The  alloxuric 
bodies  are  likewise  somewhat  increased. 
These  conditions  may  produce  stone. 
The  performed  and  ethereal  sulphates, 
the  neutral  sulphur,  the  phosphates,  and 
calcium  are  eliminated  in  excess  of  the 
normal.  Albumin  is  often  present,  usu- 
ally not  with  casts.  Acetone  and  dia- 
cetic  acid  may  be  present  in  periods  of 
tissue-waste,  while  pathological  urobilin 
and  haBmatoporphyrinuria  are  usually 
demonstrable. 

The  tissue-changes  in  leukaemia  are 
unusually  active,  the  0  input  and  C02 
output  are  above  the  normal;  there  is, 
therefore,  rather  hyperoxidation  than 
suboxidation.  The  parenchymatous  de- 
generations are  due  to  toxaemia. 

In  leukaemia  in  the  cases  where  uric- 
acid  excretion  is  normal  or  diminished, 
the  alloxur  bodies  are  increased,  and  their 
amount  varies  directly  with  the  amount 
of  leucocytes.  Gumprecht  (Cent.  f.  allg. 
Path.  u.  path.  Anat.,  vol.  vii,  p.  820,  '96). 

Influence  of  infectious  diseases  on 
leukaemia.  On  the  occurrence  of  in- 
fectious disease  in  leukaemia  it  is  often 
found  that  the  specific  tumors  become 
smaller,  and  that  the  white  corpuscles 
diminish  in  number:  changes  to  be 
explained  by  the  destructive  action  of 
the  bacterial  poison  on  the  tissues.  A 
qualitative  change,  due  to  the  chemo- 
tactic  action  of  the  bacterial  poison 
in  the  blood,  may  also  take  place; 
in  this  the  lymphocytes  take  no  part, 
but  the  polynuclear  granulated  cells  in- 
crease, while  the  other  granulated  cells 
diminish.  The  chemotaetic  action  of  the 
bacterial  poison  is  often,  as  in  the  case 
reported,  more  notable  than  the  destruc- 
tive. In  this  way  it  may  happen  in  mye- 
logenous leukaemia  that,  while  the  poly- 


nuclear   cells    increase    and    the    other 

granulated  cells  diminish  in  number,  the 

gross  total  of  white  corpuscles  remains 

the  same.    The  influence  of  the  bacterial 

poison  upon  the  red  corpuscles  is  not  so 

important,    and    no    notable    alteration 

takes  place  save  in  certain  severe  cases 

in   consequence   of   haemorrhage,   and   it 

may  be  of  haematocytolysis.     Kormoezi 

(Deut.  med  Woch.,  No.  47,  '99). 

Treatment. — Best,  the  best  of  care  and 

hygienic  surroundings,  and  a  nutritious 

diet  are  the  general  indications.    Arsenic 

is  the  best  remedy,  and  should  be  given 

in  ascending  doses  and  for  a  long  period 

of  time.     If  it  disturbs  the  stomach  or 

provokes  diarrhoea,  it  should  be  given 

hypodermieally. 

Bone-marrow  has  been  used  with  some 
success,  and,  given  with  arsenic,  it  has 
seemed  to  heighten  its  action. 

Case  of  splenic  myelogenous  leukaemia 
made  worse- by  bone-marrow.  C.  E.  Nam- 
mack  (Med.  Rec,  Jan.  4,  '96) . 

Extract  of  spleen  is  of  no  value.  Iron 
is  of  value  in  the  periods  of  apparent 
convalescence,  but  has  no  influence  on 
the  leukasmic  progress. 

Case  of  splenic  anaemia  successfully 
treated  internally  with  small  doses  of 
perchloride  of  mercury.  E.  Mondigliano 
(La  Pediatria,  Apr.,  '93). 

Carbonic-acid  gas  administered  to  two 
cases  of  leucocythaemia.  Oxygen  was 
administered  simultaneously  and  galva- 
nism was  applied  to  the  region  of  the 
spleen  for  five  minutes  before,  as  well  as 
during,  the  sitting.  In  both  eases,  one  in 
a  boy,  the  other  in  a  young  woman,  there 
was  perceptible  diminution  in  the  size  of 
the  spleen.  Evvart  (Brit.  Med.  Jour., 
July  23,  '98). 

All  treatment  in  acute  leukaemia  has 
thus  far  been  useless.  Every  case  has 
progressed  to  a  fatal  termination  un- 
modified by  the  various  forms  of  treat- 
ment employed.  M.  H.  Fussell  and  A.  E. 
Taylor  (Phila.  Med.  Jour.,  Jan.  7,  '99). 

Local  treatment  over  the  spleen  or  en- 
larged glands,  —  blisters,  cauterization, 
the   local   applications   of   iodine,    cold 
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douches,  and  electrical  treatment  may 
alleviate  the  symptoms  to  some  extent. 
Excision  of  the  spleen  or  of  lymph- 
glands  is  contra-indicated  both  by  theory 
and  by  unfortunate  experience. 

The  various  systemic  disturbances — 
cough,  anorexia,  vomiting,  diarrhoea, 
oedema,  serous  effusions,  headache,  in- 
somnia, and  neuralgia — demand  appro- 
priate treatment.  In  case  of  pressure 
upon  large  vascular  trunks  or  nerve- 
trunks  surgical  interference  may  be  in- 
dicated. 

The  treatment  should  be  designed  to 
place  the  patient  under  the  most  favor- 
able hygienic  conditions, — in  a  healthy, 
bracing  climate  on  a  dry  soil,  with  good 
air,  good  food,  and  favorable  surround- 
ings,— and  he  should,  if  possible,  be  free 
from  all  sources  of  worry  or  mental 
emotion.  The  most  valuable  drug  is 
arsenic,  which  should  be  commenced  in 
small  doses  and  gradually  increased.  All 
the  above  indications  may  probably  be 
best  fulfilled  by  sending  the  patient  to 
undergo  a  course  of  arsenical  waters  at 
La  Bourboule,  in  France  (Department 
Puy-de-Dome).  Cold  douches  with  the 
galvanic  and  faradic  currents  may  pos- 
sibly be  useful.  Quinine  and  iron  are 
often  employed,  and  oxygen  inhalations 
may  be  tried,  but  are  probably  only  re- 
sorted to  in  the  later  and  more  hopeless 
stages.  The  operation  of  splenectomy 
is  hardly  justified  from  the  present 
pathological  stand-point  as  a  rational 
proceeding;  but  it  has  also  against  it 
the  terrible  objection  that,  out  of  24 
operations,  only  1  patient  has  recovered. 
The  chief  danger  seems  to  be  that  in 
leukemic  patients  the  blood  has  lost 
the  power  by  which  normal  haemostasis 
occurs,  and  the  cut  surfaces  continue  to 
bleed  from  vessels  which  offer  nothing 
that  the  surgeon  can  tie.  Transfusion 
appears  to  be  useless.  Ewart  has  recom- 
mended the  inhalation  of  carbonic-acid 
gas,  but  no  one  has  confirmed  his  favor- 
able opinion  of  this  treatment.  The 
enlarged  spleen  may  be  supported  by 
a  bandage  or  belt,  and  the  stomach 
troubles  are  relieved  by  the  administra- 


tion of  small  doses  of  dilute  mineral 
acid  after  meals.  Robert  Saundby  (Brit. 
Med.  Jour.,  Jan.  5,  1901). 

Under  treatment  with  Roentgen  rays 
some  cases  of  leukaemia  undergo 
marked  change  for  the  better.  The 
leucocytes  fall  to  normal  numbers  and 
sometimes  show  no  more  pathologic 
cells,  the  red  blood-corpuscles  improve, 
the  enlarged  spleen  and  lymphatic 
glands  resume  normal  proportions,  the 
general  health  seems  restored.  In  some 
cases  the  effects  are  imperfect.  In  no 
ease  has  observation  been  carried  out 
long  enough  to  speak  of  cure.  In  sev- 
eral cases  death  has  occurred  while  the 
symptoms  seemed  to  indicate  improve- 
ment. The  mode  of  action  of  the  Roent- 
gen rays  is  not  known.  George  Dock 
(American  Medicine,  Dec.  24,  1904). 

Alonzo  Englebert  Taylor, 

San  Francisco. 

LICORICE.- — Licorice,  or  liquorice 
(glycyrrhiza,  U.  S.  P.),  is  the  root  of 
Glycyrrhiza  glabra  {Leguminosas),  in- 
digenous to  Southern  Europe,  Syria,  and 
Persia,  and  cultivated  in  several  of  the 
northern  countries  of  Europe.  The 
sweetest  licorice  comes  from  Italy.  The 
root  contains  an  amorphous,  bitter-sweet 
glucoside,  glycyrrhiza;  a  crystallizable 
principle,  asparagin;  resin,  starch,  albu- 
min, liquin,  lime  and  magnesium  salts; 
and  malic,  phosphoric,  and  sulphuric 
acids.  When  glycyrrhiza  is  boiled  with 
dilute  acids  it  is  resolved  into  sugar  and 
a  bitter  brownish-yellow  substance  called 
glycyTrhetin.  Glycyrrhiza  treated  with 
ammonia  becomes  ammoniated  glycyr- 
rhiza, which  occurs  in  dark-brown  or 
brownish-red,  sweet  scales,  freely  soluble 
in  water  or  alcohol. 

Preparations  and  Doses. — Glycyrrhiza 
(licorice-root),  ad  libitum. 

Extractum  glyeyTrhizae,  15  to  60 
grains. 

Trochisci  ammonii  chloridi,  1  to  2 
troches. 
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Trochisci  glycyrrhizse  et  opii,  1  to  2 
troches. 

Extractum  glycyrrhizae  fluidum,  1/2  to 
'2  drachms. 

Extractum  glycyrrhiza?  purum,  1/2  to 
2  drachms. 

Mistura  glycyrrhizse  composita,  2  to  6 
drachms. 

Glycyrrhizinum  ammoniatum,  5  to  15 
grains. 

Pulvis  glycyrrhizas  compositus,  1/2  to 
4  drachms. 

Therapeutics.  —  The  preparations  of 
licorice  are  mostly  used  in  affections  of 
the  air-passages  and  of  the  alimentary 
tract. 

Diseases  of  the  Eespihatokt 
Tkact. — In  bronchial  catarrh  a  popu- 
lar remedy  is  the  compound  mixture  of 
licorice,  or  brown  mixture,  which  eon- 
tains  3  parts  of  pure  extract  of  licorice, 
12  parts  of  paregoric,  6  parts  of  wine 
•of  antimony,  and  3  parts  each  of  sweet 
spirit  of  nitre,  gum  arabic,  and  sugar, 
and  70  parts  of  water. 

In  the  various  forms  of  pharyngitis 
and  laryngitis,  with  irritable  cough,  the 
troches  of  licorice  and  opium  (Wistar's 
cough-lozenges,  containing  2  grains  of 
extract  of  licorice  and  1/20  grain  of  ex- 
tract of  opium,  with  anise-oil,  gum,  and 
sugar)  are  useful  in  allaying  the  irrita- 
bility and  the  cough.  The  troches  of 
ammonium  chloride  are  similarly  used 
in  pharyngitis,  laryngitis,  and  subacute 
bronchitis. 

Constipation". — In  the  compound 
powder  of  licorice  we  have  a  valuable 
remedy  for  constipation.  In  contains  18 
parts  of  senna,  16  parts  of  licorice,  8 
parts  of  fennel,  8  parts  of  washed  sul- 
phur, and  50  parts  of  sugar.  It  is  largely 
used  as  a  laxative  during  pregnancy  and 
after  childbirth,  and  may  be  given  to 
children,  on  account  of  its  pleasant  taste. 

Pharmaceutical   Uses.  —  Ammoni- 


ated  glycyrrhiza  is  a  useful  agent  to 
mask  the  bitter  taste  of  quinine,  being 
used  in  the  proportion  of  two  to  one. 
The  extract  is  used  to  conceal  the  taste 
of  unpleasant  remedies  and  to  increase 
the  cohesiveness  of  pills. 

Powdered  licorice-root  is  used  to  pre- 
vent pills  from  adhering  to  each  other, 
and  as  a  dusting-powder  in  pharmaceu- 
tical manipulations. 

LIDS.     See  PALPEBEiE. 

LIME.    See  Calcium. 

LLNUM. — Linum  (linseed  or  flaxseed) 
is  the  dried  ripe  seed  of  Linum  usitatis- 
simum,  the  common  flax:  a  plant  of 
almost  universal  cultivation.  The  seeds 
are  oval  and  flattened,  and  have  sharp 
edges  and  somewhat  pointed  extremities. 
Externally  they  are  brown  and  shining; 
internally  they  are  yellowish  white. 
They  have  no  odor,  but  a  mucilaginous 
taste.  They  contain  a  fixed  oil,  wax, 
resin,  extractive,  tannin,  gum,  mucilage, 
albumin,  gluten,  and  salts.  The  fixed 
oil  is  found  in  the  interior  of  the  seed, 
and  when  expressed  without  the  aid  of 
heat  is  known  as  linseed-oil  (oleum  lini, 
U.  S.  P.).  When  ground,  the  seeds  form 
a  grayish  meal,  known  as  flaxseed-meal, 
ground  linseed,  or  linseed-meal.  When 
freely  ground  the  meal  is  rich  in  oil  and 
free  from  rancidity.  The  cake  of  linseed 
which  remains  after  the  oil  is  expressed 
is  known  as  oil-cake,  and  when  ground 
is  known  as  cake-meal,  which  is  not  only 
poor  in  oil,  but  liable  to  be  rancid. 
Cake-meal  is  unfit  for  use  in  medicine. 

Preparations  and  Doses. — Linum  (flax- 
seed). 

Oleum  lini  (linseed-oil),  1/8  to  8 
drachms. 

Linimentum  calcis  (earron-oil). 

Therapeutics. — On  account  of  its  de- 
mulcent action  upon  mucous  membranes, 
flaxseed  is  used  in  the  treatment  of  bron- 
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ehitis,  gastritis,  acute  cystitis,  and  ne- 
phritis. It  is  usually  given  in  the  form 
of  flaxseed-tea: — 

Whole  flaxseed,  3  drachms. 

Extract  of  licorice,  30  grains. 

Boiling  water,  10  ounces. 

Mix  and  stand  in  a  warm  place  for 
three  or  four  hours,  and  add  a  little 
lemon-juice,  lemon-peel,  and  sugar  to 
taste,  and  1  to  2  drachms  of  gum  arabie. 
If  cough  is  present  add  some  paregoric. 

Ground  flaxseed  mixed  with  boiling 
water  forms  the  well-known  flaxseed 
poultice.  It  should  be  spread  at  least 
half  an  inch  in  thickness  upon  muslin 
or  flannel,  the  surface  covered  with  gauze 
or  cheese-cloth,  and  applied  as  hot  as  can 
be  borne.  It  should  be  covered  with  thin 
rubber  cloth  to  retain  the  heat  and  moist- 
ure and  be  renewed  as  soon  as  it  begins 
to  cool  or  dry.  If  counter-irritant  effect 
is  desired,  the  surface  may  be  sprinkled 
with  dry  mustard  or  a  few  drops  of  tur- 
pentine. These  applications  are  useful 
in  pneumonia  or  pleurisy  (as  jacket- 
poultice),  peritonitis,  abscess,  boils,  fel- 
ons, inflamed  glands,  indolent  ulcers, 
etc.  Laudanum  is  a  valuable  addition 
to  a  poultice  in  painful  affections. 

Carron-oil  (linimentum  calcis)  is  an 
old  and  efficient  application  to  exclude 
air  from  burns.  The  addition  of  1 
drachm  of  carbolic  acid  to  the  pint  of 
carron-oil  increased  its  efficiency  and 
adds  antiseptic  action.  Linseed-oil, 
given  in  doses  of  1  to  2  ounces,  is  a  laxa- 
tive of  especial  value  when  hamiorrhoids 
are  present;  it  has  been  used  as  a  nutri- 
ent by  Sherwell,  of  Brooklyn,  in  various 
cachectic  conditions. 

LIPOMA.     See  Tujioss. 

LIPS.    See  Mouth  and  Lips. 

LITHIUM.— Lithium  is  one  of  the 
alkali-metals,   and   is   generally   derived 


from  lipidolite,  a  native  silicate.  It  is 
also  found  in  petalite,  spodumene,  tri- 
phylline,  and  a  few  other  minerals,  and 
occurs  in  minute  quantities  in  some 
mineral  springs  (Buffalo,  Farmville 
[Va.],  and  Londonderry  [N.  H.]  lithia- 
waters).  The  metal  is  not  used  in  medi- 
cine. Like  other  alkali-metals,  it  unites 
with  oxygen,  forming  an  oxide,  which 
with  the  acids  forms  salts,  and  also  di- 
rectly chlorine  and  bromine,  etc.  Lith- 
ium carbonate  occurs  as  a  light,  white 
powder  with  distinct  alkaline  reaction, 
and  is  soluble  in  130  parts  of  water  and 
in  dilute  acids.  Lithium  citrate  occurs  as 
a  white,  crystalline  powder,  with  feeble 
alkaline  taste  and  almost  neutral  reac- 
tion. It  is  soluble  in  5  1/2  parts  of  water 
and  slightly  soluble  in  alcohol.  Lithium 
benzoate  occurs  as  a  light  white  powder 
or  in  shining  sweet  scales,  and  is  soluble 
in  i  parts  of  water  and  12  parts  of  alco- 
hol. Lithium  bromide  occurs  in  white 
deliquescent,  slightly-bitter  gramdes, 
and  is  soluble  in  water  and  alcohol. 
Lithium  salicylate  occurs  as  a  white  deli- 
quescent sweetish  powder,  is  soluble  in 
water  and  alcohol,  and  is  decomposed  by 
heat. 

Preparations  and  Doses. 

1.  Carbonate  (lithii  carbonas),  3  to  15 

grains. 
Citrate    (lithii    citras),    10    to    30 

grains. 
Effervescent   citrate    (lithii    citras 

effervescens),  1  to  2  drachms. 

2.  Benzoate  (lithii  benzoas),  10  to  30 

grains. 
Bromide  (lithii  bromidum),  5  to  40 

grains. 
Salicylate  (lithii  salicylas),  10  to  30 
grains. 
[The  preparations  in  the  first  groups 
act  as  lithium;  those  of  the  second  group 
have  the  action  of  the  acid  or  element 
forming  them.] 
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Physiological  Action. — Binet  has 
shown  that  lithium  salts  give  rise  in  ani- 
mals to  the  following  series  of  symptoms: 
Weakness,  diarrhoea,  nausea,  dyspnoea, 
fall  of  temperature,  convulsions,  and 
death.  The  latter  is  attributed  to  de- 
pression and  final  arrest  of  the  heart  in 
diastole,  coupled  with  an  inhibitory  in- 
fluence upon  the  respiratory  centres.  The 
peripheral  nervous  system  is  paralyzed 
and  muscular  excitability  is  reduced. 

The  lithium  salts  probably  have  an 
important  influence  upon  metabolism. 
They  are  promptly  absorbed  and  elimi- 
nated with  the  urine,  which  is  rendered 
alkaline.    They  have  been  shown  capable 
of  dissolving  uric  acid  and  the  urates,  and 
are  therefore  extensively  used  to  coun- 
teract the  so-called  uric-acid  diathesis. 
Lithium  is  excreted  in  the  saliva,  into 
the  stomach  and  bowel,  and  .in  the  urine. 
The  greater  amount  is  excreted  in  the 
urine,  though  more  appears  in  the  stom- 
ach and  bowel  when  nausea,  vomiting, 
and  diarrhoea  have  been  profuse.    It  can 
usually   be   demonstrated  in   the   secre- 
tions within  ten  minutes  after  a  hypo- 
dermic  injection,   though   its    excretion 
proceeds    slowly,    for    the    writer    has 
found  it  in  secretions  twenty-three  days 
after  the  injections  were  stopped. 

Lithium  salts  given  to  animals,  hypo- 
dermieally  or  by  the  stomach,  cause, 
sooner  or  later,  fatal  gastro-enteritis. 
This  gastro-enteritis  is,  undoubtedly, 
connected  with  the  excretion  of  the 
metal  through  the  bowel-wall.  These 
salts  do  not  possess  any  diuretic  action 
that  cannot  be  accounted  for  by  their 
salt  action.  They  render  the  urine  alka- 
line, and  thus  act  like  the  other  alkalies. 
Lithium  carbonate,  in  15-  to  20-grain 
(1  to  1 V3  grammes)  doses,  and  lithia 
tablets  have  been  known  to  cause 
gastro-intestinal  symptoms  in  man.  Di- 
lute solutions  of  lithium  salts  are  not 
solvents  for  uric  acid  or  urates.  Clar- 
ence A.  Good  (Amer.  Jour.  Med.  Sci- 
ences, Feb.,  1903). 
Therapeutics. — The  preparations  of 
lithium  have  held  a  high  reputation  for 


efficiency  in  the  treatment  of  the  uric- 
acid  diathesis  in  its  many  phases.  It  has 
been  claimed  that  they  can  dissolve  uric- 
acid  calculi  in  the  urinary  passages  or  in 
the  bladder.  Haig  has  called  our  atten- 
tion, however,  to  the  fact  that,  although 
lithia  forms  salts  with  uric  acid  in  the 
test-tube,  in  the  body  it  has  a  greater 
affinity  for  the  acid  sodium  phosphate  in 
the  blood,  and  thus  the  uric  acid  is  left 
uncombined. 

Bheumatism  and  Gout. — The  car- 
bonate, citrate,  and  salicylate  are  used  in 
the  treatment  of  rheumatoid  arthritis, 
gout,  and  subacute  and  chronic  rheuma- 
tism. The  carbonate  is  practically  in- 
soluble in  water  (1  to  130),  and  should 
be  given  in  freshly-made  pill  or  capsules. 
Citrate  may  be  given  in  solution  alone  in 
Vichy  water  or  combined  with  other 
remedies.  Lithium  citrate,  1  1/2  drachms 
dissolved  in  2  ounces  each  of  spirit  of 
Mindererus  and  syrup  of  lemon,  may  be 
given  in  dessertspoonful  doses  every  two 
or  three  hours  in  rheumatism  or  gout. 
Lithium  salicylate  is  especially  useful  in 
subacute  rheumatism,  given,  in  doses  of 
10  to  20  grains  every  three  hours. 

Cystitis  and  Geavel.  —  The  lithia- 
salts  are  given  in  cystitis  and  gravel  with 
great  benefit.  When  there  is  an  increased 
secretion  of  ropy  mucus  and  the  pres- 
ence of  alkaline  urine,  lithium  benzoate 
is  to  be  preferred,  since  it  renders  the 
urine  more  acid;  when  the  urine  is  al- 
ready too  acid  the  carbonate  or  citrate  is 
better. 

Diabetes. — In  diabetes,  with  gouty 
taint,  the  use  of  lithium  carbonate  or 
citrate  in  dose  of  10  grains,  combined 
with  1/30  grain  of  sodium  arsenite  given 
three  times  daily,  is  often  followed  by 
remarkable  results.    (Hare.) 

Lithium  bromide  is  employed  for  the 
effect  of  the  bromine  it  contains.  It  may 
succeed  in  epilepsy  after  the  failure  of 
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the  potassium  or  sodium  bromides.  Its 
hypnotic  power  is  regarded  by  Weir 
Mitchell  as  superior  to  that  of  potassium 
bromide. 

LITHOLAPAXY.  See  Ubinary  Sys- 
tem, Surgical  Diseases  of. 

LIVER  AND  GALL-BLADDER,  DIS- 
EASES OF  THE. 

Diseases  of  the  Liver. 

Malformations. — Abnormalities  in  the 
form  of  the  liver  are  not  common.  They 
may  be  either  acquired  or  congenital. 

1.  Corset-liver. — The  constant  press- 
ure of  the  lower  ribs  against  the  liver  as 
a  result  of  tight  lacing  or  the  wearing  of 
a  tight  waist-band  may  produce  a  deep, 
transverse  furrow  on  the  right  lobe  from 
atrophy  of  the  parenchyma.  The  furrow 
usually  corresponds  to  the  margin  of  the 
ribs,  and  may  be  so  deep  that  the  liver 
becomes  divided  into  a  large  upper  and 
a  small,  lower,  part  connected  together 
by  a  narrow  isthmus  or  band  composed 
chiefly  of  fibrous  tissue,  the  larger  blood- 
vessels, and  bile-ducts.  The  peritoneum 
in  the  groove  is  much  thickened.  The 
lower  portion  is  usually  rounded  and 
may  be  freely  movable  as  if  hinged  to 
the  upper,  and  appear  in  the  abdomen 
as  a  movable  tumor. 

This  deformity  is  met  with  usually  in 
elderly  females.  There  are  usually  no 
symptoms  resulting  from  the  deformity; 
yet  in  some  there  is  said  to  be  a  con- 
stant sensation  of  pressure  and  weight  in 
the  hepatic  region.  In  occasional  cases, 
in  consequence  of  venous  stasis,  there  is 
a  temporary  swelling  of  the  isolated  por- 
tion and  violent  pain  and  signs  of  irri- 
tation of  the  peritoneum. 

2.  Tongue-like  Lobes.  —  These  are 
probably  of  much  more  frequent  oc- 
currence, and  therefore  of  much  more 
importance,  than  the  corset-liver.  They 
are  both  of  importance  chiefly  on  account 


of  the  difficulties  they  present  in  diag- 
nosis. Eiedel  met  with  twelve  cases  of 
tongue-like  lobes  in  forty-two  operations 
for  gall-stones.  I  have  met  with  nine  in 
various  conditions.  In  two  the  mass  was 
thought  to  be  a  movable  kidney,  and  in 
one,  an  infant  with  hemorrhagic  pan- 
creatitis, it  was  thought  that  possibly  the 
tongue-like  lobe  was  an  intussusception. 
They  are  met  with  at  all  ages,  and  are 
probably  usually  congenital  rather  than 
acquired  from  external  pressure.  The 
diagnosis  of  these  malformations  is  usu- 
ally easy  if  the  abdominal  wall  is  thin 
and  lax,  as  the  connection  of  the  mass 
with  the  liver  can  be  definitely  traced; 
but  if  the  abdominal  wall  is  thick  from 
the  deposit  of  fat  or  its  muscles  tense  it 
is  often  impossible  to  differentiate  these 
from  other  masses  met  with  in  the  ab- 
domen. An  effort  should  be  made  to 
outline  the  mass  and  trace  its  connection 
to  the  liver.  This  is  often  impossible, 
as  the  base  may  be  deeply  furrowed  and 
a  loop  of  intestine  may  occupy  the 
groove. 

Treatment  for  these  abnormalities  is 
rarely  called  for.  When  the  mass  is 
troublesome  from  its  mobility,  and  is  not 
retained  by  a  suitable  bandage,  it  may 
be  removed.  Such  has  been  done  suc- 
cessfully. 

The  chief  interest  in  this  subject  is 
in  connection  with  the  diagnosis  of  ab- 
dominal tumors.  Unless  fully  alive  to 
the  great  variety,  as  to  shape  and  posi- 
tion, in  which  these  accessory  lobes  of 
the  liver  may  present  themselves,  one 
will  often  be  misled  in  the  diagnosis  of 
abdominal  tumors.  In  not  a  few  cases, 
even  with  the  utmost  care,  a  positive 
opinion  as  to  the  nature  of  these  tumors 
cannot  be  given. 

Eiedel,  who  first  drew  attention  to  the 
importance  of  these  abnormal  lobes,  be- 
lieves them  to  be  due  usually  to  press- 
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ure  on  the  liver,  as  in  tight  lacing,  and 
to  traction,  by  an  enlarged  gall-bladder. 
They  are  met  with  usually  in  women.  In 
nine  of  his  twelve  cases  the  gall-bladder 
was  attached  to  the  lower  part  of  the 
process. 

So  far  as  can  be  inferred  from  the  nine 
cases  which  I  have  met,  tight  lacing  has 
little  to  do  with  the  production  of  the 
deformity,  and  the  position  of  the  gall- 
bladder at  the  lower  part  of  the  mass 
is  an  accident  rather  than  a  cause  of  its 
formation.  In  many,  if  not  almost  all, 
cases  the  formation  of  these  lobes  seems 
to  be  developmental,  having  nothing  to 
do  with  either  pressure  or  traction. 

Displacements. 

Displacements  of  the  liver  may  be 
either  congenital  or  acquired.  As  in- 
stances of  the  former  are  hernia  of 
the  liver  through  the  diaphragm  and 
through  the  anterior  abdominal  wall. 
Interesting  examples  are  also  afforded  by 
transposition  of  viscera,  the  liver  being 
found  to  the  left  and  the  spleen  to  the 
right.  As  a  rule,  the  other  organs,  both 
of  the  thorax  and  abdomen,  are  also 
transposed,  the  cardiac  impulse  being  in 
the  fourth  or  fifth  intercostal  space  to 
the  right;  but  the  liver  and  spleen  may 
be  the  only  organs  abnormally  placed. 

Symptoms. — There  may  be  none,  the 
condition  being  discovered  accidentally. 
On  the  other  hand,  they  may  be  severe, 
consisting  of  pain,  tension,  and  dragging 
sensation  in  the  normal  hepatic  region. 
Jaundice,  sometimes  severe,  has  been 
present  in  a  few  cases,  probably  due  to 
tension  or  kinking  of  the  common  bile- 
duct.  Hypochondriasis  is  apt  to  de- 
velop. The  diagnosis  may  be  difficult. 
Other  masses — as  carcinoma  of  the  omen- 
tum, tumors  of  the  right  kidney,  etc. — 
have  been  supposed  to  be  movable  liver. 
Of  the  greatest  diagnostic  importance  are 
the  form  of  the  tumor,  its  mobility,  the 


possibility  of  reducing  it  to  its  normal 
position,  the  tympanitic  note  obtainable 
over  the  normal  hepatic  region  before 
such  reduction,  and  the  dull  note  later. 

Case  in  which  diagnosis  of  tumor  of 
large  intestine,  with  atrophic  cirrhosis, 
was  made.  Laparotomy  showed  liver 
entirely  prolapsed  and  suspensory  liga- 
ment entirely  destroyed.  Convex  surface 
freshened  and  sutured  in  contact  with 
parietal  peritoneum.  Two  years  and  nine 
months  later  patient  seen.  Liver  fixed  to 
abdominal  wall  03'  extensive  adhesions. 
Lanelongue  and  Faguet  (La  Sem.  Med., 
Aug.  7,  '95). 

In  a  diagnosis  of  floating  liver  percus- 
sion is  of  some  value  in  determining  dis- 
placements, but  palpation  is  much  more 
important  if  done  by  using  the  palmar 
surface  of  the  fingers  of  the  entire  hand 
to  exert  strong  pressure.  This  should 
begin  at  the  right  border  of  the  ribs, 
where  a  portion  of  the  liver-surface  is 
always  found.  From  this  point  it  should 
pass  downward  and  forward,  as  far  as  the 
umbilicus.  Sometimes  the  lower  border 
can  be  recognized  as  low  as  the  umbili- 
cus, and  in  these  cases  it  is  often  possible 
to  palpate  the  convex  superior  surface  by 
inserting  the  fingers  deeply  between  the 
liver  and  the  right  costal  arch.  The  re- 
cumbent and  upright  position  should  both 
be  used,  as  in  cases  of  highly  developed 
mobility  of  the  liver  the  organ  may  slip 
back  into  its  normal  position  as  the  pa- 
tient lies  down.  Max  Einhorn  (Med. 
Record,  Sept.  16,  '99) . 

Etiology.  — ■  Acquired  displacements 
may  be  due  to  pressure  upward  by  as- 
citic effusion,  abdominal  tumors,  and 
flatulent  distension,  and  downward  by 
thoracic  or  subdiaphragmatic  accumula- 
tions. These  are,  however,  scarcely  en- 
titled to  be  included  among  liver-dis- 
placements. The  movable  or  wandering 
liver  is  of  more  interest.  The  condition 
is  not  very  rare. 

Graham,  in  the  Transactions  of  the 
Association  of  American  Physicians,  vol- 
ume x,  has  tabulated  sixty-six  cases,  all 
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of  which  have  been  reported  during  the 
last  thirty  years.  It  is  found  chiefly 
in  females  who  have  borne  several  chil- 
dren. The  displacement  is  favored  by  a 
lax  abdomen,  tight  lacing  of  the  lower 
part  of  the  chest,  and  sudden  muscular 
strain.  To  render  these  causes  effective 
it  is  probably  necessary  that  the  liga- 
ments supporting  the  liver  be  abnormally 
long  or  weak:  a  condition  that  is  doubt- 
less congenital. 

Treatment.  —  Treatment  is  not  very 
satisfactory.  A  suitable  bandage  may 
relieve  symptoms.  The  liver  cannot  be 
retained  in  the  normal  position  by  it, 
but  further  prolapse  may  be  prevented 
and  the  liver  so  far  supported  as  to  re- 
lieve the  pain  and  dragging.  In  a  few 
cases  the  liver  has  been  successfully 
sutured  in  position. 

Case  of  fixation  of  movable  liver.  A 
Lagenbueh  incision  was  made.  The 
serous  coat  of  the  liver  and  corresponding 
surface  on  the  parietes  behind  the  costal 
cartilages  were  scratched  with  the  knife 
so  that  adhesive  exudation  might  be  en- 
couraged. Three  No.  3  silks  were  passed 
to  the  depth  of  half  an  inch  into  the  sub- 
stance of  the  liver,  and  brought  out  be- 
tween the  cartilages  of  the  false  ribs; 
finally  they  were  tied.  Three  more  silks 
were  employed  to  fix  the  liver  to  the 
upper  part  of  the  incision ;  they  included 
peritoneum  and  muscle.  A  year  and  ten 
months  later  the  patient  was  in  good 
health.    Blane  (Loire  Med.,  Dec.  15.  '97). 

The  treatment  of  floating  liver  re- 
sembles, on  the  whole,  that  of  enteropto- 
sis,  and  especially  that  of  floating  kid- 
ney. Here,  also,  the  chief  measure  is 
the  application  of  well-fitting  abdominal 
bandages,  which  support  the  lower  half 
of  the  abdomen  in  an  upward  direction, 
and  increase  the  tension  of  the  abdominal 
walls.  A  special  pad  for  pressing  the 
liver  still  farther  back  is  of  as  little 
service  here  as  in  floating  kidney.  Gen- 
eral massage  and  hydrotherapeutic  meas- 
ures, which  have  for  their  aim  the 
strengthening  of  the  organism,  are  of 
high   value.     In   the   front   rank   of   ail 


these  methods  is  an  appropriate  diet. 
The  patient  should  be  directed  to  take  as 
much  food  as  other  healthy  persons,  and 
a  little  more.  If  besides  the  ordinan' 
diet  an  additional  quarter  of  a  pound 
of  butter  is  ordered  daily,  much  will  be 
accomplished  by  this  means  alone,  and 
most  of  the  patients  will  show  an  in- 
crease in  weight.  Gymnastic  exercises  in 
the  open  air,  and,  in  cases  with  a  tend- 
ency to  constipation,  special  exercises  for 
the  abdominal  muscles,  are  likewise  of 
value.  Operative  procedures  are  per- 
sonally opposed.  Max  Einhorn  (Clin. 
Jour.,  Oct.  4,  '99). 

Literature  contains  9S  eases  of  mov- 
able liver.  An  injury,  a  severe  fall,  or 
heavy  lifting,  or,  in  a  few  instances,  the 
development  of  a  malignant  growth  in 
the  liver,  is  the  usual  cause.  The  prom- 
inent symptoms  are  distress  and  feeling 
of  weight  in  the  region  of  the  liver, 
often  considerable  tympanites  and  in- 
testinal indigestion,  alternating  consti- 
pation and  diarrhoea,  and  marked  nerv- 
ous symptoms  (headaches,  restlessness, 
hypochondriasis,  etc.).  Tight  bandaging 
with  proper  tonic  treatment  usually  af- 
fords relief.  Few  attempts  at  operative 
interference  have  been  made.  J.  H. 
Carstens  (Jour.  Amer.  Med.  Assoc,  May 
17,  1902). 

Congestion  of  the  Liver. 

This  pathological  condition  does  not 
constitute  a  disease  of  itself,  but  is 
always  associated  with  disease  elsewhere, 
especially  of  the  gastro-intestinal  tract 
and  the  heart.  The  liver  is  particularly 
prone  to  disturbance  of  its  circulation, 
because,  in  the  first  place,  of  its  large 
blood-supply  and,  in  the  second  place, 
on  account  of  its  relationship  to  the  gas- 
tro-intestinal tract  on  the  one  side  and 
to  the  heart  on  the  other.  As  the  bulk 
of  its  blood-supply  is  conveyed  to  it  by 
the  portal  vein,  it  will  share  in  all  the 
congestive  disturbances  of  the  organs 
drained  by  the  portal  system.  The  in- 
creased infloiu  of  blcod  resulting  from 
these  disturbances  constitutes  an  active 
congestion  of  the  liver.     On  the  other 
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side  its  proximity  to  the  heart,  and  the 
absence  of  valvular  structures  between 
it  and  the  heart  render  it  very  susceptible 
to'  any  obstruction  at  the  tricuspid  ori- 
fice. Such  conditions  offer  an  impedi- 
ment to  the  outflow  of  blood  from  the 
hepatic  veins,  and  results  in  passive  con- 
gestion of  the  liver. 

Active  Congestion. 

Symptoms. — They  are  those  of  gastro- 
intestinal catarrh,  such  as  headache, 
malaise,  foul  taste,  coated  tongue,  con- 
stipation, etc.  With  these  may  be  pres- 
ent a  sense  of  discomfort,  weight,  or  even 
pain  in  the  region  of  the  liver,  which 
may  also  be  tender  on  pressure.  The 
liver  may  be  felt  below  the  costal  mar- 
gin. There  may  be  slight  jaundice;  in 
the  severe  tonic  cases  the  jaundice  may 
be  intense. 

The  urine  is  dark,  of  high  specific 
gravity,  somewhat  scanty,  and  loaded 
with  urates. 

Diagnosis. — The  diagnosis  is  based  on 
the  association  of  the  symptoms  of  gas- 
trointestinal disturbance,  with  the  en- 
largement of  the  liver,  with  the  discom- 
fort in  the  hepatic  region. 

Etiology.  —  There  are  two  main 
groups  of  causes:  (1)  gastro-intestinal 
and  (2)  toxic.  The  most  common  of  the 
first  are  catarrhal  conditions  of  the  stom- 
ach and  intestines  resulting  from  undue 
indulgence  in  food,  and  drink,  especially 
if  of  a  stimulating  nature,  as  spices  and 
alcohol.  The  habitual  use  of  spirits  to 
excess  furnishes  the  most  marked  exam- 
ples in  these  northern  climates.  Persons 
of  sedentary  habits  are  more  liable  to  be 
affected,  especially  at  middle  age.  Toxic 
causes  occur  in  infectious  diseases,  espe- 
cially in  malaria,  dysentery,  typhoid 
fever,  yellow  fever,  etc.  Even  these 
causes  act  chiefly  through  the  gastro- 
intestinal tract.  They  are  much  more 
common  in  tropical  climates. 


Active  congestion  of  the  liver  is  also 
met  with  in  suppressed  menstruation 
and  in  diabetes  mellitus.  In  both  of 
these  it  has  been  attributed  to  vasomotor 
disturbance,  but  in  diabetes  the  increased 
work  thrown  on  the  liver  may  be  the 
chief  cause. 

Moebid  Anatomy. — The  liver  is  en- 
larged, dark  in  color  and  the  vessels  full 
of  blood.  The  distension  of  the  lobule 
with  blood  is  not  limited  to  the  centre, 
but  is  general.  There  is  often  some  fatty 
change  in  the  liver-cells. 

Treatment.  —  The  indications  are 
chiefly  two:  (1)  to  correct  the  habits 
that  have  mainly  caused  the  condition 
and  (2)  to  relieve  the  gastro-intestinal 
conditions  and  the  hyperemia  of  the 
liver.  We  aim  at  attaining  both  objects 
simultaneously.  The  diet  should  be  of 
the  blandest  nature.  In  severe  cases  no 
food  should  be  given  until  the  bowels 
are  acted  on  and  the  portal  system  de- 
pleted by  a  brisk  laxative.  Water  should 
be  taken  freely  on  an  empty  stomach. 
The  food  should  be  regulated  according 
to  the  needs  of  each  case  so  as  not  to  tax 
the  digestive  powers.  Exercise  should 
be  free,  but  without  undue  fatigue. 

Three  eases  of  severe  pain  in  the  hyp- 
oehondrium,  radiating  to  the  shoulder, 
in  which  the  diagnosis  lay  between  acute 
hepatitis  and  abscess.  After  disinfec- 
tion of  the  skin  the  large  needle  of 
Potain's  aspirator  was  introduced  at 
the  point  of  greatest  pain  or  greatest 
tumefaction.  Several  punctures  in  dif- 
ferent directions  gave  only  blood,  and 
this  was  allowed  to  flow  till  two  or 
three  ounces  had  been  abstracted.  The 
wound  was  then  closed  with  iodoform 
gauze  and  collodion.  There  was  no 
after-hsemorrhage.  From  the  next  day 
the  patient  was  greatly  relieved,  the 
liver  decreased  in  size,  and  the  patient 
was  cured.  Personally  considered  as  a 
simple  and  innocuous  procedure.  Bem- 
linger  (Brit.  Med.  Jour.,  Feb.  2,  1901). 
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Passive  Congestion  of  the  Liver. 

Definition. — Passive  congestion  of 
the  liver  (nutmeg  liver,  cardiac  liver, 
red  or  cyanotic  atrophy  of  the  liver),  is 
a  pathological  condition  caused  by  ob- 
struction to  the  outflow  of  hepatic  blood. 

Symptoms. — The  symptoms  are  chiefly 
those  of  the  condition  of  the  heart  and 
lungs  causing  the  hepatic  congestion. 
There  may  be  a  sense  of  weight  and  full- 
ness in  the  right  hypochondrium,  ag- 
gravated by  external  pressure,  deep  in- 
spiration, and  by  lying  on  the  left  side. 

Enlargement  of  the  liver  is  one  of  the 
chief  signs  and  is  usually  best  demon- 
strated by  palpation.  When  large,  the 
liver  can  often  be  delimited  by  inspec- 
tion. Percussion  is  usually  unreliable 
on  account  of  distension  of  the  intestines. 

Pulsation  of  the  liver  is  often  present 
in  severe  cases;  it  disappears  when  the 
induration  develops  and  the  heart  be- 
comes weak.  I  have  seen  it  persist  in 
cases  of  initial  stenosis  until  within  a 
few  weeks  of  death. 

Gastro-intestinal  symptoms  are  always 
present.  They  result  from  the  portal 
congestion  induced  by  the  hepatic  ob- 
struction. They  consist  in  disturbed 
digestion,  and,  often,  haemorrhoids. 

Ascites  is  frequent.  In  the  early  stage 
it  occurs  as  a  part  of  general  dropsy. 
Later,  when  the  liver  becomes  indurated 
it  is  increased  by  the  portal  obstruction. 
Jaundice  is  usually  present,  and  is  a 
definite  symptom  in  the  advanced  cases. 
It  is  probably  secondary  to  the  gastro- 
duodenal  catarrh.  It  is  usually  most 
marked  in  the  cardiac  cases,  and,  with 
the  cyanosis  existing  in  such  cases,  it 
causes  a  peculiar  dusky  green  tint. 

Etiology. — The  causes  leading  to  this 
condition  are  such  as  lead  to  interfer- 
ence with  the  free  flow  of  blood  through 
the  heart,  and  include,  therefore,  all 
changes  in  the  heart  and  lungs  which 


tend  to  render  the  right  ventricle  in- 
competent. Of  the  cardiac  conditions 
the  most  common  is  mitral  disease,  espe- 
cially stenosis;  but  all  heart-lesions, 
whether  of  the  valves  or  of  the  sub- 
stance of  the  heart,  tend  to  impede  the 
venous  flow  by  ultimately  overtaxing  the 
right  heart.  Such  diseases  of  the  lungs 
as  emphysema,  asthma,  chronic  bron- 
chitis, etc.,  are  also  frequent  causes  of 
dilatation  of  the  right  heart,  and  thus 
lead  to  obstruction  to  the  hepatic  outflow. 
Deformity  of  the  spine,  pleuritic 
effusion,  aneurism,  and  intrathoracic 
tumors  may  obstruct  the  flow  of  blood 
through  the  heart  and  lungs  or  press 
upon  the  vena  cava  directly. 

Occasionally  a  local  lesion,  as  peri- 
hepatitis, may  compress  the  hepatic  veins 
themselves  or  the  vena  cava  and  ob- 
struct the  outflow  from  the  liver. 

The  liver  examined  in  35  cases  of  ad- 
vanced central  red  atrophy.    The  writer 
finds  constantly  in  this  condition  throm- 
bosis of  the  capillaries  toward  the  cen- 
tral  portion   of   the   liver   lobule.     The 
capillary  plugs  are  to  be  seen  as  soon 
as   the   degeneration   of   the   liver   cells 
makes  its  appearance,  and  the  extent  of 
the  thrombosis  is  in  direct  proportion 
to  the  degeneration   of  the   liver  cells. 
The   production   of   the   thrombi   forms 
a  new  argument  in  favor  of  Schmidt's 
theory  concerning  the   relationship   be- 
tween   fibrin    coagulation    and    cell    de- 
generation.     Hart     (Ziegler's    Beitriige, 
Bd.  xxxv,  p.  303,  1904). 
Morbid  Anatomy. — In  the  early  stage 
there  is  great  engorgement  of  the  hepatic 
veins    and    their    intralobular   branches 
and  capillaries.     The  liver  may  become 
much  enlarged,  its  lower  border  extend- 
ing in  time  to,  or  even  below,  the  um- 
bilicus.    If  the  obstruction  be  removed 
before  organic  changes  have  occurred  in 
the  liver,  the  vessels  rapidly  empty  them- 
selves, and  the  liver  returns  to  its  nor- 
mal   size.      Even    after    long-continued 
congestion  the  liver  may  be  much  smaller 
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after  death,  unless  escape  of  the  blood 
from  the  hepatic  veins  is  prevented  by 
distension  of  the  right  ventricle. 

'Persistent  hyperaamia  leads  in  time 
to  structural  changes.  As  the  intra- 
lobular veins  are  greatly  dilated,  the 
liver-cells  around  them  atrophy  from 
pressure,  and  blood-pigment  is  deposited. 
The  centre  of  the  lobule  becomes  dark, 
contrasting  strongly  with  the  periphery, 
which  becomes  yellowish,  on  account  of 
fatty  degeneration  of  its  cells;  hence  the 
"nutmeg"  appearance  of  the  section. 

In  course  of  time  atrophy  of  the  liver- 
cells  is  succeeded  by  increase  of  connect^ 
ive  tissue.  Induration  and  shrinking  re- 
sult, and  may  lead  to  considerable  re- 
duction in  the  size  of  the  liver. 

Treatment. — The  treatment  is  chiefly 
that  of  the  condition  of  the  heart  or 
lungs  that  causes  it,  at  the  same  time 
endeavoring  to  relieve  portal  congestion. 
•The  latter  is  usually  effected  by  the  ac- 
tion of  cathartics.  A  more  rapid  effect 
may  be  obtained  by  local  depletion  with 
leeches,  five  or  six  being  applied  over  the 
liver.  Their  application  is  usually  at- 
tended by  marked  relief  when  there  is 
pain  and  distress  in  this  region. 

Calomel,  in  repeated  doses,  is  not  only 
an  active  cathartic,  but  also  an  efficient 
diuretic  in  such  cases.  Digitalis  may  be 
combined  with  it  to  increase  the  power 
of  the  heart  and  secure  greater  diuretic 
effect.  The  condition  of  the  heart  re- 
quires the  administration  of  heart-tonics, 
as  digitalis,  strychnine,  etc.  Vegetable 
cathartics  —  as  podophyllin,  colocynth, 
jalap,  aloes,  etc. — may  be  used,  or  salines, 
such  as  sulphate  of  soda,  sulphate  of 
magnesia,  or  the  natural  purgative  waters 
(such  as  Apenta  or  Hunyadi,  Rubinat, 
Hawthorn,  Priedrichshall),  etc. 

Perihepatitis. 

This  consists  in  an  inflammation  of 
the  peritoneal  capsule  of  the  liver.     In- 


flammation of  the  fibrous  capsule  apart 
from  the  peritoneal  occurs  only  as  sec- 
ondary to  interstitial  hepatitis. 

Inflammation  of  the  peritoneal  cover- 
ing of  the  liver  may  occur  either  as  a 
part  of  general  peritonitis  or  as  a  local 
disease.  It  may  be  acute  or  chronic,  the 
former  being  usually  suppurative  while 
the  latter  is  always  fibrinous  or  adhesive. 

Acute  Perihepatitis;  Subphrenic  Ab- 
scess ;   Pyopneumoperihepatitis. 

STMPTOMS.-r-The  development  of  the 
disease  may  be  with  striking  symptoms 
suggestive  of  perforative  peritonitis  of 
the  upper  part  of  the  abdomen,  or  it  may 
be  so  insidious  as  not  to  attract  atten- 
tion   until   the   abscess   has   attained    a 


Pain  in  the  right  hypochondrium  or 
epigastrium  is  the  most  prominent  symp- 
tom. It  is  increased  by  pressure  and 
movement;  hence  the  respiration  is 
shallow  and  costal.  Fever,  often  ush- 
ered in  by  a  chill,  is  present;  it  may 
be  quite  remittent.  There  may  also  be 
abdominal  distension,  vomiting,  hic- 
cough, slight  jaundice,  weak  pulse,  etc. 

The  physical  signs  presented  will  de- 
pend largely  on  the  size  of  the  abscess. 
In  the  beginning  there  may  be  a  friction- 
rub.  If  the  abscess  is  large  there  is  pre- 
sented great  fullness  in  the  right  hypo- 
chondrium, with  extension  upward  of. 
hepatic  dullness,  even  to  the  angle  of 
the  scapula,  and  of  the  edge  of  liver 
downward,  it  may  be,  to  the  umbilicus. 
The  upper  limit  of  dullness  is  convex 
toward  the  thorax,  following  the  curve 
of  the  diaphragm.  Over  this  area  there 
is  absence  of  all  respiratory  signs.  The 
course  of  acute  perihepatitis,  in  the  ab- 
sence of  suppuration,  may  be  rapid,  re- 
covery taking  place  in  a  few  days;  in 
suppurative  cases  it  may  be  prolonged 
for  months  with  all  the  symptoms  of 
chronic  suppuration,  as  irregular  tern- 
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perature,  sweats,  loss  of  flesh,  etc.  In 
many  cases  fistulous  openings  take  place 
through  the  diaphragm,  causing  a  local- 
ized empyema,  which,  in  time,  perforates 
the  lung  into  a  bronchus,  with  abundant 
purulent  expectoration,  or  externally 
through  an  intercostal  space.  In  others 
the  abscess  discharges  into  the  stomach 
or  intestine.  The  general  course  of  sub- 
phrenic abscess  resembles  that  of  em- 
pyema or  abscess  of  the  liver.  The  re- 
sult is  usually  fatal,  unless  efficient 
drainage  be  established.  Of  all  the  cases 
recorded  only  about  twenty  have  recov- 
ered. 

Diagnosis.  —  In  subphrenic  abscess 
the  signs  are  so  indefinite  that  a  diag- 
nosis is  only  exceptionally  made.  The 
abscess  is  usually  mistaken  for  empyema. 
A  history  of  disease  of  the  stomach, 
duodenum,  or  gall-bladder  would  indi- 
cate a  perihepatitis,  as  would  also  a  his- 
tory of  abscess  from  appendicitis.  The 
absence  of  a  history  of  intrathoracic 
symptoms — such  as  cough,  expectora- 
tion, etc. — renders  pleuritic  disease  im- 
probable. 

The  physical  signs  are  those  of  massive 
enlargement  of  the  liver;  if  the  abscess- 
cavity  contains  air,  the  signs  of  movable 
dullness  and  tympany  of  pneumothorax 
are  added.  However,  the  bulging  of  the 
right  side  is  greatest  below  the  dia- 
phragm rather  than  above.  The  dia- 
phragm may  be  pressed  upward  to  the 
third,  or  even  the  second  rib,  but,  how- 
ever high  it  is,  its  limits  are  well  de- 
fined and  above  it  the  respiratory  sounds 
are  not  obscured.  The  lower  border  of 
the  liver  may  be  greatly  depressed.  The 
heart  is  not  much  displaced,  as  it  is  in 
pleural  effusion. 

On  exploratory  puncture,  if  the  pus  is 
reached,  the  spurting  is  most  forcible  on 
inspiration,  owing  to  the  descent  of  the 
diaphragm.     This  would  practically  be 


conclusive  evidence  of  the  seat  of  the 
abscess.  The  presence  of  bile-pigment 
in  the  pus  would  also  indicate  that  the 
abscess  is  below  the  diaphragm. 

This  may  occur  in  one  of  five  ways: 
As  a  localized  abscess,  a  part  of  general 
purulent   peritonitis;     by    extension    ot 
the  diseased  process  from  the  appendix 
to  the  subphrenic  region  by   an  intra- 
peritoneal route;     by  extension  of  the 
diseased  process  by  an   extraperitoneal 
route,  either  by  way  of  the  lymphatics 
or   by    infiltration    through    the    retro- 
peritoneal tissue;    by  way  of  the  blood- 
current  as  part  of  a  general  embolic  sep- 
tic process;    or  as  a  sequence  of  liver- 
abscesses  which  are  of  embolic  origin  by 
way  of  the  portal  vein.    H.  A.  Christian 
and  L.  C.  Lehr  (Medical  News,  Jan.  24, 
1903). 
Etiology.  ■ —  It    occurs    occasionally 
from  a  blow  or  direct  injury.    It  is  usu- 
ally secondary  to  disease  in  some  adjacent 
part  or  of  the  liver  itself,  such  as  per- 
forating ulcer  of  the  stomach  or  duo- 
denum, perforation  of  the  gall-bladder, 
perforation  of  the  intestine  or  the  ap- 
pendix;  abscess  of,  or  in  the  region  of, 
the  kidney,  spleen,  or  appendix;    sup- 
puration in  the  right  pleura,  the  pyog- 
enic organisms  making  their  way  through 
the  diaphragm  by  the  lymphatics;    ab- 
scess of  the  liver,  echinococcus  cyst  of 
the  liver,  suppurative  cholangitis,  etc. 

Morbid  Anatomy. — In  the  early  stage 
the  peritoneum  of  the  liver  and  of  the 
corresponding  part  of  the  diaphragm 
presents  the  signs  of  inflammation.  The 
inflammation  at  the  margins  of  the  af- 
fected area  being  less  severe,  adhesion 
of  the  opposing  surfaces  takes  place, 
while  the  exudate  in  the  central  part, 
being  rich  in  leucocytes,  liquefies,  and 
an  abscess  results.  The  abscess  may  be 
small  or  so  large  as  to  contain  a  quart 
or  more  of  pus.  The  pus  may  be 
creamy  and  odorless,  but  more  often  it 
is   fcetid   and   contains   necrotic   tissue. 
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It  may  be  dark  red  from  admixture  of 
blood  or  green  from  bile.     Occasionally 
air  or  gas  is  present,  even  when  no  com- 
munication with  a  bronchus  or  with  the 
stomach  or  bowel  can  be  found.    These 
abscesses  are  found  usually  between  the 
right  lobe   of   the   liver   and   the   dia- 
phragm, but  may  be  over  the  left  lobe. 
Study  of  28  eases  of  suppurative  hepa- 
titis admitted  to  the  Presbyterian  Hos- 
pital, New  York,  the  past  twenty  years. 
The  infection  reached  the  liver  by  way 
of  the  portal  vein  in  17  eases;    by  way 
of  the  hepatic  artery  in  3  cases;    by  way 
of  the  bile-passages  in  3  cases;    unknown 
in  6  cases. 

Of  the  first  17  cases,  lesions  of  the  ali- 
mentary tract  were  found  in  10  cases 
post-mortem,  while  the  other  7  showed 
evidence  of  intestinal  lesions.  In  not  a 
single  case  were  amoebae  coli  found  in 
the  stools  or  hepatic  abscess.  A  general 
pyaemic  process  attended  the  portal-vein 
cases,  2  of  them  being  secondary  to  malig- 
nant endocarditis  and  the  third  following 
puerperal  sepsis. 

In  the  3  cases  due  to  occlusion  of  the 
biliary  passages,  the  common  duct  was 
occluded  in  2  cases  by  a  calculus.  The 
28  cases  had  fever  of  an  irregular  type 
with  chills.  Icterus  was  present  in  only 
6  eases.  Pain  and  tenderness  over  the 
hepatic  region  were  usually  present, 
Stuart  Hart  (Presbyterian  Hosp.  Re- 
ports, vol.  iv,  p.  150,  1900). 

Treatment. — In  the  early  stages  the 
aim  of  treatment  should  be  to  secure  re- 
lief from  pain  and  arrest  of  the  inflam- 
mation. This  is  best  effected  by  rest  in 
bed,  the  application  of  five  or  six  leeches 
over  the  seat  of  disease,  and  the  hypo- 
dermic injection  of  morphine.  Purging 
freely  by  salines  may  be  of  much  benefit. 
Useful,  but  less  effective,  means  than 
leeching  are  the  local  application  of  heat, 
poultices,  sinapisms,  or  blisters.  As  soon 
as  the  formation  of  pus  can  be  deter- 
mined, free  drainage  should  be  resorted 
to.  This  may  necessitate  the  resection 
of  one  or  more  ribs,  but  in  any  case  the 


drainage  should  be  as  complete  as  pos- 
sible. 

Case  of  subphrenic  abscess  which  re- 
covered after  drainage  through  the  ab- 
dominal wall.  The  case  was  complicated 
by  an  effusion  of  serum  into  the  pleural 
cavity,  which  was  removed  by  the  as- 
pirator on  several  occasions.  Campbell 
and  Wood  (Brit.  Med.  Jour.,  March  23, 
1901). 

Chronic  Perihepatitis. 

This  condition  may  be  local  or  general. 
Local  perihepatitis  is  always  secondary. 
It  is  seen,  for  example,  around  the  gall- 
bladder in  some  cases  of  gall-stones;  over 
a  tumor  in  the  liver;  at  the  point  of  ad- 
hesion to  the  liver  of  an  ulcerated  stom- 
ach or  intestine;  as  the  result  of  a  local 
tuberculous  or  carcinomatous  deposit; 
and  in  many  cases  of  venous  obstruction 
whether  from  cardiac  or  pulmonary  dis- 
ease. It  may  result  also  from  pressure, 
as  in  the  furrows  produced  by  tight  lac- 
ing or  constriction  of  the  liver  from  any 
cause. 

General  perihepatitis  is  a  very  differ- 
ent condition.  Our  knowledge  of  it  is 
derived  chiefly  from  the  records  of  Guy's 
Hospital.  In  "Allbutt's  System  of  Med- 
icine," volume  iv,  Dr.  W.  Hale  White 
gives  a  valuable  account  of  the  condi- 
tion based  on  these  records.  In  it  "the 
whole  capsule  becomes  thick,  opaque, 
and  white  .  .  .  easily  peels  off  the 
subjacent  liver,  the  surface  of  which  is 
smooth;  and  for.  some  unexplained 
reason  it  is  quite  common  to  find  the 
inferior  edge  folded  up  on  to  the  ante- 
rior surface  of  the  liver."  This  thick- 
ened capsule  is  often  pitted  deeply.  The 
liver  is  usually  slightly  atrophied,  but 
otherwise  little  altered.  The  thickened 
capsule  does  not  seem  to  cause  pressure 
upon  the  vessels  at  the  transverse  fissure. 
The  capsule  of  the  spleen  and  the  gen- 
eral peritoneum  is  usually  also  thick- 
ened.   The  omentum  may  be  thickened 
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and  contracted,  forming  a  tumor  across 
the  abdomen. 

Of  the  22  cases  analyzed  by  White  in 
19  there  was  chronic  granular  kidney, 
and  he  thinks  the  chronic  peritonitis  and 
general  perihepatitis  should  be  regarded 
as  a  sequel  to  the  renal  disease.  Ascites, 
resulting  probably  from  the  chronic  peri- 
tonitis, is  nearly  always  abundant  and 
requires  repeated  tapping.  These  cases 
are  doubtless  frequently  looked  upon  as 
cirrhosis  of  the  liver.  Further  study  of 
the  condition  is  much  needed. 

Acute  Yellow  Atrophy  of  the  Liver 
(Malignant  Jaundice). 

Definition. — A  grave  form  of  jaundice 
characterized  by  extensive  destruction  of 
the  liver-cells,  with  atrophy  of  the  liver 
and  clinically  by  grave  constitutional 
disturbance  in  which  the  cerebral  symp- 
toms are  especially  prominent. 

Symptoms. — In  the  prodromal  period 
there  is  no  time  to  distinguish  it  from 
ordinary  jaundice.  The  same  symptoms 
usher  in  loss  of  appetite,  malaise,  nausea, 
and  vomiting,  jaundice  following  in  a 
day  or  two.  It  differs  from  ordinary 
jaundice  in  the  occurrence  of  some  rise 
of  temperature. 

This  stage  may  last  from  a  few  days 
to  two  or  three  weeks.  The  bowels  are 
constipated  and  faces  pale;  the  urine 
contains  bile-pigment.  There  may  be 
pain  in  the  hepatic  region. 

Suddenly  a  marked  change  occurs, 
characterized  by  severe  headache,  re- 
peated vomiting,  delirium,  and  restless- 
ness. The  vomited  matters  are  at  first 
bile-stained  and  later  contain  blood  more 
or  less  altered,  and  the  stools  may  also 
contain  blood,  making  them  dark  and 
offensive.  At  the  same  time  the  jaun- 
dice deepens  and  becomes  of  a  greenish 
hue.  The  temperature  falls  to  normal, 
or  usually  below  it;  the  pulse  rises  to 
120  or  more  and  becomes  weak.    Stupor 


sets  in  and  deepens  into  coma.     There 
may  be  convulsions.     In  women  monor- 
rhagia may  occur  and,  if  pregnant,  abor- 
tion or  premature  delivery  take  place. 
Case    of   acute    yellow    atrophy    in    a 
woman  who  had  passed  through  five  nor- 
mal labors  and  presented  a  high  degree 
of  jaundice  during  her  sixth  pregnancy. 
The  liver-dullness  extended  over  an  area 
only   two   or  three   fingers'   breadths   in 
extent  and  the  urine  was  covered  with 
bile,  but  otherwise  there  was  no  abnbr- 
mal    signs    or    symptoms.      The    patient 
sank  into  a  state  of  stupor,  gave  birth  to 
a  macerated  foetus,  and  died  two  days 
later.  H.  Thompson  (Centralb.  f.  Gynak., 
Nov.  12,  '98). 

The  urine  becomes  deeply  bile-stained 
and  often  contains  tube-casts.  It  be- 
comes lessened  and  may  be  suppressed. 
There  is  great  diminution,  or  even  ab- 
sence, of  urea,  and  its  place  usually  is 
taken  by  abnormal  constituents,  espe- 
cially by  tyrosin  and  leucin. 

A  case  of  acute  yellow  atrophy  follow- 
ing   syphilitic    infection.      For    the    last 
fourteen  days  of  life  daily  examinations 
were  made  of  the  urine  to  determine  the 
amount  of  urea,  ammonium,  the  alloxin 
bodies,  and  the  uric  acid  excreted.     The 
total  quantity  of  nitrogen  remained  al- 
most constant.     The  urea  was  perfectly 
normal   in   amount   until    the   last   two 
days,  when,  during  the  existence  of  severe 
coma,  there   was  a  moderate  reduction. 
The   ammonium   was   slightly   increased, 
but  hardly  enough  to  be  supposed  to  be 
the  result  of  insufficiency  of  the  hepatic 
cells  and  consequent  imperfect  formation 
of  the  urea.    Richter  (Berl.  klin.  Woch., 
No.  21,  '96). 
The  most  characteristic  physical  sign 
in  this  stage  is  the  rapid  diminution,  it 
may  be  disappearance,   of  the  area  of 
hepatic  dullness;  so  that  the  hepatic  area 
may  become  tympanitic.     It  is  also  fre- 
quently tender  to  pressure,  even  in  the 
comatose  state. 

The  stage  lasts  only  two  or  three  days 
and  nearly  always  terminates  fatally. 
Diagnosis. — It  is  not  possible  to  dis- 
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tinguish  acute  yellow  atrophy  before  the 
development  of  the  grave  symptoms. 
Then  the  symptom  group  is  character- 
istic: intense  jaundice;  severe,  persistent 
vomiting,  rapid  disappearance  of  hepatic 
dullness;  delirium,  passing  rapidly  into 
coma;  leucin  and  tyrosin  crystals  in  the 
urine. 

Hypertrophic  cirrhosis  sometimes  pre- 
sents similar  symptoms,  but  the  long 
duration  and  the  large  liver  serve  to  ex- 
clude this  affection.  In  this  the  symp- 
toms of  icterus  gravis  may  develop  and 
the  case  present  all  the  features  of  acute 
yellow  atrophy. 

Phosphorus  poisoning  closely  resem- 
bles acute  yellow  atrophy,  but  the  liver 
does  not  diminish  so  rapidly,  if  at  all, 
the  nervous  symptoms  are  not  so  grave, 
leucin  and  tyrosin  do  not  usually  appear 
in  the  urine  in  phosphorus  poisoning, 
and  the  gastric  symptoms "  are  usually 
more  severe. 

Etiology. — This  disease  is  rare.  Until 
1894  Hunter  found  but  250  cases  re- 
corded, and  since  then  (1895  to  1898, 
inclusive)  I  have  found  the  reports  of 
29  cases.  A  few  observers  have,  how- 
ever, seen  several  cases  within  a  few 
months,  indicating  an  endemic  agent, 
while  others  with  large  experience  have 
not  met  a  case.  I  met  with  one  in  1890 
in  the  Toronto  General  Hospital. 

No  age  is  exempt,  from  the  infant  of 
a  few  days  to  the  octogenarian.  It  is 
most  common  between  the  ages  of  20 
and  30  years. 

It  is  more  common  in  females  than 
males,  especially  between  the  ages  of  20 
and  40;  that  is,  during  the  childbearing 
period.  Pregnancy  has  a  most  impor- 
tant bearing  on  the  causation,  nearly 
half  the  cases  met  with  in  women  oc- 
curring during  pregnancy,  especially  the 
latter  part  of  it.  This  is  probably  ex- 
plained by  the  fact  that  some  degenera- 


tion of  the  cells  of  the  liver  and  kidney 
is  a  common  condition  in  pregnancy. 
Fear  and  mental  emotion  have  appar- 
ently been  the  cause  in  a  few  cases. 

Acute  yellow  atrophy  of  the  liver 
during  pregnancy  is  quite  rare.  From 
1883  up  to  the  present  time,  37,475  la- 
bors and  abortions  were  treated  at  the- 
Government  Maternity  Hospital  in 
Madras,  and  during  that  period  but 
live  cases  of  this  disease  have  been 
noted.  In  1SS6  two  eases  were  re- 
corded. The  writer  gave  a  case  reported 
thyroid  extract  on  the  supposition  that 
the  disease  was  one  due  to  perverted 
metabolism,  but,  of  course,  no  results- 
could  be  obtained,  as  the  patient  rapidly 
succumbed.  A.  J.  Stunner  (Brit.  Jour, 
of  Obstet.,  Dec,   1903). 

Alcoholic  excess  has  preceded  the  dis- 
ease in  several  cases.  The  disease  may 
be  the  result  of  various  infections,  such 
as  typhoid,  diphtheria,  and  septicasmia. 
The  resemblances  of  the  symptoms  to 
those  of  phosphorus  poisoning  are  un- 
doubted, but  there  are  essential  differ- 
ences in  the  resulting  morbid  changes 
that  render  it  clear  that  the  two  condi- 
tions are  not  identical.  In  view  of  the 
variety  of  conditions  under  which  the 
disease  occurs,  it  is  highly  probable  that 
it  is  due  to  various  forms  of  infection. 

Morbid  Anatomy. — The  liver  is 
greatly  reduced  in  size;  it  may  be  less 
than  half  its  normal  weight.  It  is  thin,, 
flabby,  and  wrinkled  in  appearance. 

On  section  it  is  tough  rather  than 
firm.  The  cut  surface  varies  in  color 
from  a  yellowish  to  a  reddish  brown  and 
is  often  mottled  irregularly.  The  lobules 
are  small  and  indistinct;  in  the  parts 
most  advanced  in  degeneration  they  can- 
not be  distinguished. 

On  microscopical  examination  the 
liver-cells  are  found  greatly  degenerated, 
containing  swelled,  indistinct  nuclei  and 
fat-granules.  In  many  parts  they  have 
been   entirely  replaced   by  fat-granules 
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and  debris  held  together  by  the  liver- 
stroma. 

Essential  anatomical  changes  in  yellow 
atrophy:  a  fatty  degeneration  and  necro- 
sis of  liver-cells,  produced  by  several  dif- 
ferent infections,  of  which  syphilis  may 
be  one.  E.  Meder  (Beitrage  zur  path. 
Anat.,  etc.,  B.  16,  p.  143,  '95) ;  Marchand 
(Beitrage  zur  path.  Anat.,  etc.,  B.  16,  p. 
206,  '95) ;  Huber  (La  Presse  Med.,  June 
19,  '95). 

Case  of  acute  yellow  atrophy  of  the 
liver  in  a  boy  of  4  years.    At  the  autopsy 
there    was    cheesy    degeneration    of    the 
lymph-glands   at  the  root  of  the  lung; 
enlarged  spleen,  and  a  small,  firm,  tough 
liver,  filled  with  yellow  areas  and  some 
small    red    points.      Microscopically    the 
cells  showed  indefinite  contours,  poorly- 
staining  nuclei,  and  fatty  degeneration. 
The   central  veins   were  greatly   dilated 
and  surrounded  by  a  round-celled  infil- 
tration.     Friederich    Lanz    (Wien.    klin. 
Woeh.,  July  23,  '97). 
In  less  degenerated  parts  the  periphery 
of  the  lobules  is  most  affected  where  the 
cells  are  disintegrated   and  the  biliary 
canaliculi    distended   with    desquamated 
epithelium  and  granular  masses  of  bile- 
pigment,    constituting    a    complete    ob- 
struction to  the  flow  of  bile.     In  these 
parts  active  cell-division  may  be  found, 
as  if  an  effort  were  being  made  to  re- 
generate the  hepatic  parenchyma.     It  is 
possibly  due  to  this  activity  that  recov- 
ery takes  place  in  rare  cases. 

In  acute  yellow  atrophy,  the  poison, 
whatever  its  nature  may  be,  may  affect 
the  liver  very  unequally  and  in  different 
degree.  Thus,  in  the  same  liver  there 
may  be  found  areas  in  which  the  liver- 
cells  have  still  their  nuclei  well  preserved, 
others  in  which  the  cells  are  entirely  ne- 
crosed, and  others  again  in  which  the 
liver-cells  have  disappeared;  in  the  last, 
if  there  has  been  sufficient  time,  prolifer- 
ative changes  are  well  marked.  It  is  also 
quite  possible  that  in  certain  cases  the 
poison  may  act  only  locally,  and  that  re- 
covery may  take  place.  Stroebe  (Zieg- 
ler's  Beitrage,  vol.  xvii,  p.  206). 

The  larger  bile-ducts  are  usually  free 


j  from  bile,  containing  mucus  only;  the 
gall-bladder  often  contains  a  little  bile. 
Micro-organisms  of  various  kinds  have 
been  found  in  some  cases,  but  not  with 
such  constancy  as  to  indicate  that  they 
take  any  active  part  in  the  causation  of 
the  disease. 

These  briefly  were  the  conditions 
found  by  Prof.  A.  B.  Macallum  in  a 
case  of  mine  in  1890,  and  from  them 
he  concluded  that  the  disease  is  caused 
by  a  toxic  agent  carried  to  the  liver  by 
the  portal  vein  and,  therefore,  originat- 
ing in  the  intestine  (Brit.  Med.  Jour., 
volume  i,  '94). 

There  is  general  bile-staining  of  other 
organs  and  tissues.     Numerous  liEemor- 
rhages  are  found  in  various  situations. 
The  heart,  voluntary  muscles,  and  renal 
epithelium  usually  show  fatty  degenera- 
tion.   The  spleen  is  large  and  there  may 
be  considerable  effusion  into  the  pleural 
and  pericardial  cavities.    There  are  evi- 
dences of  catarrh  in  the  digestive  tract. 
In  acute  yellow  atrophy  the  cord  may 
show    changes    which    seem    to    be,    like 
atrophy  of  the  liver,  the   result  of  the 
severe  general  intoxication.    Goldscheider 
and  Moxter   (Fortsehritte  der  Med.,  No. 
14,  '97). 
Prognosis. — The  disease  is  so  fatal 
that  recovery  almost  implies  a  mistake 
in  diagnosis. 

The  statistics  of  the  Havana  Civil  Hos- 
pital show  that  acute  yellow  atrophy  is 
by  no  means  necessarily  fatal,  as  there 
have  been  11  recoveries,  besides  1  which 
was  returned  as  improved.  Martinez 
(Rev.  de  las  Ciencias  Med.,  p.  100,  '89). 

Case  of  favorable  termination  of  acute 
yellow  atrophy,  it  being  the  sixteenth  on 
record.    The  patient  was  nourished  for  a 
month    by    rectal    injection    of    peptone, 
eggs,    and    milk.      Weising     (Schmidt's 
Jahrbucher,  Aug.   15,  '92). 
Treatment. — This  is  purely  sympto- 
matic.   There  are  no  remedies  known  to 
have  any  influence  on  the  disease. 

Treatment  is  never  very  effectual  in 
acute  yellow  atroplvy,  but  the  main  in- 
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dieations  are  to  be  met  at  first  by  cathar- 
tics and  later  by  tonics.  Martinez  (Rev. 
de  las  Ciencias  Med.,  p.  100,  '89). 
Abscess  of  the  Liver. 
Symptoms. — The  outset  of  the  disease 
is  always  insidious  and  the  course  may 
be  latent  throughout,  an  unsuspected 
abscess  being  found  at  the  autopsy. 
When  not  latent,  the  cardinal  symptoms 
are:  fever,  with  free  perspiration,  pain, 
enlargement  of  the  liver,  and  signs  of 
septic  infection.  There  is  loss  of  appe- 
tite, more  or  less  rapid  emaciation  and 
increasing  weakness  and  anaemia.  There 
is  a  sense  of  weight  and  distress  in  "the 
epigastric  and  right  hypochondriac  re- 
gions, with  sometimes  hiccough,  nausea, 
and  even  vomiting.  An  icteroid  hue  de- 
velops, rarely,  marked  jaundice.  The 
temperature  is  elevated  from  the  first 
and  is  of  a  septic  character.  It  is  ir- 
regular, being  normal  at  times,  then 
rising  to  103  or  more,  with  a  more  or 
less  marked  chill,  to  defervesce  again 
with  profuse  sweating.  These  variations 
may  be  so  regular  as  to  clearly  simulate 
malarial  fever,  but  the  variations  lose 
their  regularity  in  a  few  days.  In  other 
cases  typhoid  fever  is  simulated.  "With 
the  evacuation  of  the  pus,  the  temper- 
ature may  fall  to  normal  and  remain 
so;  much  will  depend  on  the  thickness 
of  the  abscess-wall  and  whether  other 
foci  of  suppuration  co-exist.  The  pulse- 
rate  varies  in  general  with  the  tempera- 
ture, but  toward  the  end  of  life  it  be- 
comes greatly  accelerated  and  feeble. 

Pain  is  variable,  and  probably  is  not 
present  until  the  abscess  approaches  the 
surface  of  the  liver.  It  is  usually  re- 
ferred to  the  scapular  region,  but  may 
be  felt  in  the  region  of  the  liver.  The 
patient  usually  finds  lying  on  the  back 
or  right  side  most  comfortable;  on  the 
left  side  the  liver  drags  on  its  liga- 
ments and  any  inflammatory  adhesions 
that  may  be  formed  and  causes  discom- 


fort. Pressure  at  the  costal  margin, 
especially  in  the  nipple-line,  is  usually 
painful. 

Enlargement  of  the  liver  is  most 
marked  in  the  right  lobe,  and  may  be 
more  apparent  in  the  erect  posture.  In 
multiple  abscesses  and  pylephlebitis  the 
enlargement  is  general  and  rarely  great. 
In  tropical  abscess  when  situated,  as  it 
usually  is,  in  the  dome  of  the  liver,  the 
enlargement  is  chiefly  upward,  contrast- 
ing with  the  downward  enlargement 
usual  in  new  growths  of  the  liver.  The 
area  of  thoracic  dullness  may  be  sharply 
convex  upward  and  rise  to  the  fifth  rib 
in  the  midaxillary  line  and  posteriorly 
to  the  angle  of  the  scapula.  It  has  been 
reported  to  even  reach  the  second  rib  in 
front  and  the  spine  of  the  scapula  be- 
hind. In  these  cases  of  extremely  large 
abscess  the  right  side  is  bulged  and  the 
lower  margin  of  the  liver  depressed,  it 
may  be,  to  the  iliac  crest;  over  the  liver 
there  is  tenderness  and  often  crepitus  to 
palpation;  and  occasionally  fluctuation 
may  be  elicited. 

Two  eases  of  abscess  of  the  liver  in 
army-officers,  aged  28  and  27  years,  re- 
spectively. In  each  case  dysentery  had 
preceded  the  hepatic  abscess,  and  the  pus 
had  made  its  exit  through  the  bronchial 
tubes.  The  symptoms  were  extreme  ema- 
ciation and  ansemia,  a  constant  cough 
with  very  free  expectoration  of  pus,  fever 
varying  from  102°  to  103.5"  F.,  a  good 
appetite,  and  no  diarrhoea.  Both  made 
good  recoveries.  Ferron  (Jour,  de  M6d. 
de  Bordeaux,  Apr.  23,  '93). 

No  local  pain  in  hepatic  abscess,  except 
in  rare  instances.  Tschernow  (Wratsch, 
Nos.  35,  39,  '94). 

The  absence  of  rigors  is  more  often 
a  feature  of  chronic  abscess  than  of  acute. 
Dreschfeld  (Med.  Chronicle,  June  1,  '97). 
Tropical  abscess  of  the  liver  may  run 
its  entire  course  without  giving  any  sub- 
jective symptoms  that  would  attract  the 
physician's  attention  to  the  liver. 

Absorption-icterus  is  rare  in  tropical 
abscess.    In  the  cases  of  abscess  of  portal 
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origin  icterus  is  relatively  more  fre- 
quent. The  involvement  of  the  peri- 
toneal covering  of  the  liver  causes  severe 
pain  on  respiration. 

Involvement  of  the  phrenic  nerve  and 
the  diaphragm  is  responsible  for  some  of 
the  most  constant  manifestations  of  he- 
patic abscess  of  amoebic  origin.  Pain 
may  be  referred  to  the  shoulder- joint; 
scapular,  clavicular,  or  deltoid  region; 
or  to  the  side  of  the  neck,  or  may  even 
extend  down  the  inner  aspect  of  the  arm 
and  forearm. 

The  pain  may  be  sharp,  lancinating, 
or  dull,  or  simply  a  sense  of  tension  or 
fullness  in  this  region. 

Tussis  hepatica  is  due  to  phrenic  irrita- 
tion;   it  may  occur  with  abscess  or  gall- 
stones.    Hiccough   is   produced   through 
the  agency  of  the  phrenic  nerve.    The  pa- 
tient may  suffer  with  dyspnoea.     W.  T. 
Howard,  Jr.,  and  C.  F.  Hoover   (Amer. 
Jour.  Med.  Sci.,  Sept.,  '97). 
Owing  to  the  frequent  situation  of  the 
abscess  in  the  dome   of  the  liver,   im- 
plication of  the  lung  is  more  frequent 
in  the  tropical,  or  amoebic,  cases  than  in 
the  septic  ones  occurring  in  our  north- 
ern climates.    The  pulmonary  symptoms 
often   occur  early  and  become  so   pro- 
nounced as  to  obscure  the  hepatic  symp- 
toms.    They  usually  consist  of  stitch- 
like  pain  and  signs  of  exudation  into  the 
pleura  in  the  right  axillary  region,  dysp- 
noea, and  hacking  cough  with  little  ex- 
pectoration.    Later,   when   the   abscess 
discharges  into  the  bronchi,  severe  par- 
oxysmal cough  develops,  with  abundant 
expectoration,  often  greatly  increased  on 
lying  down.     The  sputum  consists  of  a 
"dirty-red  or  brownish  puriform  matter. 
There  is  no  matter  like  it  expectorated 
in  any  disease  of  the  lung  itself,  and  I 
believe  that  its  appearance  is  pathogno- 
monic of  abscess  of  the  liver,  or,  at  least, 
of  abscess  perforating  the  lung"  (Budd). 
Case  of  abscess  of  the  liver  discharging 
through  the  lung.    After  several  unsuc- 
cessful   attempts,   the    abscess    was    dis- 
covered   and    drained.      C.    A.    Morton 
(Lancet,  Aug.  8,  '96). 


Two  cases  of  amoebic  absees3  of  the 
liver  reported,  together  with  the  only  one 
that  could  be  found  in  the  literature  in 
which  secondary  perforation  of  the  in- 
ferior vena  cava  resulted.  Flexner 
(Amer.  Jour.  Med.  Sci.,  May,  '97). 

Liver-abscesses  may  communicate  with 
various  organs  and  cavities.  The  most 
common  secondary  invasion  is  un- 
doubtedly through  the  diaphragm  into 
either  the  right  pleural  sac  or  directly 
into  the  lower  lobe  of  the  right  lung. 
Thierfelder  collected  170  cases  of  liver- 
abscess,  of  which  76  opened  into  the  lung 
and  bronchi,  23  into  the  abdominal 
cavity,  32  into  the  intestine,  and  13  into 
the  stomach.  Aghetti  collected  131  cases, 
of  which  38  broke  into  the  lung.  W.  T. 
Howard,  Jr.,  and  C.  F.  Hoover  (Amer. 
Jour.  Med.  Sci.,  Aug.,  '97). 

A  slight  degree  of  jaundice  is  not 
rare;  it  may  vary  with  the  variations 
of  temperature.  Exceptionally  more 
marked  and  prolonged  jaundice  is  caused 
by  pressure  of  the  abscess  on  the  com- 
mon bile-duct.  Ascites  may  result  in  a 
similar  manner  from  pressure  on  the  por- 
tal vein. 

Diagnosis. — As  the  suppurative  proc- 
ess in  the  liver  may  be  latent,  it  is  often 
impossible  to  make  a  diagnosis  of  hepatic 
abscess,  especially  in  the  early  stage. 

A  peculiar  "hepatic  odor"  noticed  in 
cases  of  abscess,  especially  well  marked 
when  the  patient  is  confined  in  a  small 
room.  W.  K.  Hatch  (Brit.  Med.  Jour., 
Nov.  10,  1900). 

The  occurrence  of  pain  in  the  right 
hypochondrium  or  in  the  scapular  re- 
gion, some  enlargement  and  tenderness 
of  the  liver,  and  irregular  fever,  usually 
with  chills  more  or  less  marked,  in  a 
case  with  a  history  of  ulcerative  proc- 
esses anywhere  in  the  digestive  tract 
affords  fairly  certain  ground  for  a  diag- 
nosis. 

Attention  called  to  the  perihepatic 
friction  in  suppurating  hepatitis  as  a  di- 
agnostic sign  that  may  be  perceived  both 
by  ear  and  hand,  and  precedes  by  several 
days  oedema  of  the  parts.    It  i9  also  evi- 
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dence  that  the  liver  is  fixed  to  the  ab- 
dominal walls  by  adhesive  peritonitis. 
Bertrand  (La  Sem.  Med.,  Mar.  9,  '90). 

The  apparent  enlargement  of  the  liver, 
in  a  case  in  which  abscess  or  cancer  had 
been  suspected,  was  apparent  only,  and 
was  the  result  of  a  localized  peritonitis, 
which  had  pushed  the  liver  down.  The 
organ  was  held  down  by  fibrous  bands, 
the  result  of  organized  lymph.  Pepper 
(Univ.  Med.  Mag.,  Aug.,  '91). 

If  discharge  takes  place  through  the 
lung  the  character  of  the  pus  may  be 
sufficient  to  establish  the  diagnosis;  espe- 
cially if  amoeba  be  found  in  it,  otherwise 
abscess  of  the  lung  or  empyema  will  have 
to  be  excluded. 

Of  diseases  in  the  liver-region  abscesses 
of  the  base  of  the  right  lung  are  not  un- 
common and  present  many  features  of 
similarity.  In  both  there  is  increased 
area  of  dullness,  pain  is  similar  in  char- 
acter and  location,  cough  is  a  feature  of 
each,  and  the  constitutional  symptoms 
are  more  or  less  parallel.  The  history 
leading  up  to  the  illness  is  quite  dissimi- 
lar in  most  instances.  Pulmonary  abscess 
is  constantly  preceded  by  pneumonia; 
hepatic  abscess  by  dysentery,  suppurative 
processes  within  the  bounds  of  the  portal 
system,  or  suppurative  cholangitis.  The 
sputum  from  a  ruptured  abscess  of  the 
lung  is  of  purulent  nature,  stained  with 
blood,  while  that  from  abscess  of  the  liver 
is  often  of  reddish-brown  color,  like  an- 
chovy-sauce. 

The  pulsating  pleurisy,  encysted  em- 
pyema, and  subphrenic  abscess  are  also 
affections  extremely  difficult  and  often 
impossible  of  differential  diagnosis.  In 
pyothorax  dyspnoea  is  ordinarily  more 
pronounced,  and  there  may  be  a  slight 
resonant  space  between  the  pleural  pus- 
collection  and  the  liver. 

In  suppurative  appendicitis,  the  previ- 
ous history,  the  presence  of  the  tumor, 
the  location  of  the  pain,  the  resistance  of 
the  abdominal  muscles,  together  with  the 
absence  of  functional  disturbances  of  the 
liver,  generally  suffice  to  clear  away  all 
doubt. 

In  paranephric  or  perinephric  abscess 
of  the  right  kidney  it  is  well  to  remember 


that  this  is  frequently  the  result  of  dis- 
ease of  the  kidney,  or  by  extension  of  in- 
flammation from  neighboring  parts,  that 
its  origin  is  never  spontaneous,  that  it 
occurs  twice  as  often  in  adult  males  as 
in  females.  Pain  and  swelling  in  the 
lumbar  region  are  the  localizing  symp- 
toms. John  G.  Cecil  (Amer.  Pract.  and 
News,  Apr.  17,  '97). 

Question    of    leucocytosis    in    amoebic 
abscess  of  the  liver  emphasized.    In  one 
of  his  cases  on  admission  the  leucocytes 
were  only  6000  per  cubic  millimetre,  and 
only   once   rose   to    11,000;     in   another 
9000  per  cubic  millimetre;     in   another 
22,000,  and  in  another  15,000.    Three  of 
the    writer's    cases    had    practically    no 
leucocytosis.     The  statement  should  be 
modified    that    leucocytosis    is    always 
present   in  abscess   of   the   liver.     That 
amoebic  abscess  of  the  liver  is  not  al- 
ways associated  with  existing  ulceration 
in  the  intestine  has  been  proved  by  one 
of  his  cases.     Patients  may.  have   had 
dysentery  months  before  and  the  ulcera- 
tion   heals    completely.     William    Osier 
(Medical  News,  April  12,  1902). 
Perforation     externally    may    render 
diagnosis  easy.     If  the  abscess  is  in  the 
liver  the  needle  inserted  into  it  will  move 
with  the  respiratory  movements  of  the 
liver  unless   adhesions  be   so  firm  that 
the  liver  is  quite  fixed.     Empyema  of 
the  gall-bladder  would,  of  course,  move 
with  the  liver,  as  might  also  an  abscess 
adherent  to   the   under   surface   of   the 
liver. 

Attacks  of  gall-stone  colic  with 
marked  intermittent  fever  often  closely 
simulate  hepatic  abscess.  In  the  gall- 
stone cases  the  attacks  of  fever  are  par- 
oxysmal, with  severe  pain,  and  sweat- 
ing. The  attacks  may  recur  with  great' 
regularity.  In  the  intervals  between  the 
attacks  there  is  complete  apyrexia,  and 
the  general  nutrition  is  well  maintained. 
Such  a  history  may  be  continued  for 

years. 

Case  in  which  abscess  gave  passage  to 
thirty  gall-stones.  Covert  (Chicago  Med. 
Times,  Aug.,  '95). 
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As  abscess  of  the  liver  is  a  secondary 
affection,  the  previous  history  is  impor- 
tant. The  primary  disease  may  be  dys- 
entery, ulcer  of  the  stomach,  haamor- 
rhoids,  rectal  ulcers,  appendicitis,  etc. 

Certain  cases  of  enteric  fever  present 
a  clinical  picture  resembling  liver-abscess. 
The  type  and  course  of  typhoid,  when 
unmodified  by  antipyretics,  in  compari- 
son with  the  more  erratic  chill,  fever, 
and  sweat  of  hepatic  abscess  is  sufficient, 
together  with  the  other  usual  manifesta- 
tions of  typhoid,  to  make  the  distinction 
clear. 

Cancer  of  the  liver  differs  from  an  ab- 
scess by  its  dissimilar  history,  by  the 
hard  nodular  masses,  and  by  absence  of 
fluctuations.  Further,  the  marked  fever 
and  other  constitutional  symptoms  are 
not  like  what  occurs  in  hepatic  cancer. 
In  cancers  the  superficial  veins  are  en- 
larged and  cedema  of  lower  extremities 
common.  From  a  suppurating  hydatid 
cyst  of  the  liver  an  abscess  can  scarcely 
be  diagnosticated.  John  G.  Cecil  (Amer. 
Praet.  and  News,  Apr.  17,  '97). 

The  most  common  error  is  to  regard 
the  hectic  of  liver-abscess  as  attribut- 
able to  malaria.  If  carefully  considered 
there  are  several  circumstances  which 
should  obviate  this  error: — 

1.  Xo  uncomplicated  ague  resists  qui- 
nine in  full  doses. 

2.  In  malaria,  if  the  liver  be  enlarged, 
the  spleen  is  still  more  so;  the  reverse 
is  the  case  in  liver-abscess. 

3.  The  Plasmodium  cannot  be  found  in 
the  blood  in  non-malarial  hepatitis. 

4.  In  liver-abscess  the  fever  is  almost 
invariably  an  evening  one ;  in  malaria 
it  most  frequently  comes  on  earlier  in 
the  day. 

5.  Quotidian  periodicity,  contrary  to 
what  is  the  case  with  tertian  or  quartan 
periodicity,  is  by  no  means  pathogno- 
monic of  nor  peculiar  to  malaria. 

6.  The  almost  invariable  history  of 
antecedent  dysentery  or,  at  least,  of 
intestinal  disorder  in  liver-abscess.  Ed. 
E.  Field  (Ga.  Jour.  Med.  and  Surg.,  Dec, 
'98). 

In  three  cases  the  leucocyte-count 
ranged  between  19,000  and  26,000.  These 
figures  are  of  no  diagnostic  value,  inas- 


much as  a  hyperleucoeytosis  of  similar 
grade  is  found  in  a  variety  of  hepatic 
disorders  other  than  abscess.  In  the 
fourth  case  the  leucocytes  numbered 
40,000,  but  here  there  was  present  an 
ulcerous  phlebitis  of  the  inferior  vena 
cava.  Differential  counts  showed  an  ex- 
cess of  polymorphonuclear  leucocytes. 
Mosse  and  Sarda  (Gaz.  Hebd.  de  Med.  et 
de  Chir.,  Dec.  26,  1901). 

The  writer  emphasizes  the  importance 
of  counting  the  white  cells,  by  the  ab- 
sence  of   a    leueocytosis    he   could   rule 
out  a  number  of  cases  of  typhoid,  mala- 
ria, and  nephropyelitis  which  closely  sim- 
ulated hepatic  abscess.    It  is  not  proper 
to  depend  solely  upon  the  number  of  leu- 
cocytes in  deciding  when  to  operate  and 
the    temperature    and    local    symptoms 
must  also  be  taken  into  account.    After 
an    abscess    has    been    opened,    all    the 
symptoms  generally  disappear,  so  that 
the  diagnosis  of  a  second  abscess  may 
be  impossible.     Here,  again  a  leucocyte 
count    proves    invaluable.      The    white 
cells  generally  sink  very  slowly;    if  they 
remain  high  for  several  days  and  com- 
plications can  be  ruled  out,  it  is  prob- 
able that  there  is  another  focus  in  the 
liver.      The    temperature    curve   is    less 
reliable,  since  even  with  complete  evacu- 
ation of  pus  there  may  be  quite  a  post- 
operative   rise.      Larger    abscesses,    re- 
quiring  further    operation,    will   gener- 
ally show,  more  than  20,000  leucocytes: 
the  smaller  ones  with   15,000  to  20,000 
cells   will   often   be   absorbed   spontane- 
ously or  become  latent.     An  exacerba- 
tion of  a  dysentery  or  peritonitic  proc- 
esses may  also  be  the  cause   of  leueo- 
cytosis.      D.     Schlayer     (Munch,     med. 
Woch.,  Aug.  11,  1903). 
The    existence    of    leueocytosis    may 
prove  of  importance  as  indicative  of  sup- 
puration.   The  diagnosis  may  sometimes 
be  established  by  aspiration:    an  opera- 
tion that  may  be  resorted  to  without  any 
great  degree  of  danger.     Of  course,  fail- 
ure to  find  pus  does  not  negate  the  ex- 
istence of  abscess,   as  the  needle   may 
not  reach  it  or  the  contents  may  be  too 
thick  to  enter  the  needle.     The  patient 
should  be  anesthetized,  as  many  punct- 


20S 


LIVER,  DISEASES  OF  THE.    ABSCESS.    ETIOLOGY. 


ures  may  be  required.  The  needle 
should  be  inserted  in  the  lowest  inter- 
space in  the  anterior  axillary  line,  in  the 
seventh  interspace  in  the  midaxillary 
line,  or  in  the  centre  of  the  dull  area 
behind.  The  needle  should  be  used  only 
to  determine  the  necessity  for  drainage. 
Etiology. — Abscess  of  the  liver  results 
occasionally  from  traumatism,  as  from  a 
blow  or  a  punctured  wound. 

Abscess  of  the  liver  is  a  rare  condi- 
tion in  children,  except  as  the  result  of 
injury,  but  traumatic  abscess  is  rela- 
tively more  common  in  them  than,  in 
adults.  This  relative  frequency  is  prob- 
ably due  to  the  occurrence  of  blows  or 
injuries  on  the  abdomen,  to  which  chil- 
dren are  more  subject  than  adults. 
Sometimes  the  abscess  develops  immedi- 
ately  after  the  injury,  while  at  other 
times  a  latent  period  intervenes,  during 
which  time  the  symptoms  are  in  abey- 
ance. Generally  the  injury  has  been-ap- 
plied  directly  over  the  hepatic  region, 
in  which  case  the  abscess  it  primary. 
Occasionally  an  abscess  of  the  liver  re- 
sults from  an  injury  to  some  other  part 
of  the  abdomen,  when  the  resulting  ab- 
scess is  secondary  or  indirect.  The 
symptoms  of  a  traumatic  abscess  of  the 
liver  are  local  pain,  swelling,  and  fluctu- 
ation; at  the  same  time  there  is  fever, 
either  remittent  or  continuous,  and 
rapid  and  profound  cachexia  in  every 
case.  The  natural  tendency  of  the  liver- 
abscess  is  to  rupture,  either  through  the 
skin  or  through  the  respiratory  pas- 
sages. In  the  latter  case  the  abscess 
discharged  either  through  the  bronchi 
or  into  the  pleura,  setting  up  a  purulent 
pleurisy  or  a  pyopneumothorax.  The 
evacuation  is  followed  generally  by  a 
rapid  amelioration  of  the  symptoms,  but 
in  every  case  surgical  intervention 
brings  about  a  more  certain  and  rapid 
cure  of  the  condition.  Oddo  (Rev.  Mens. 
d.  Mai.  de  l'Enf.,  Jan.,  1901). 

Apart  from  traumatism,  the  two  chief 
avenues  by  which  bacteria  gain  access  to 
the  liver  and  excite  suppuration  are  the 
portal  vein  and  the  bile-ducts.    Of  these, 


the  portal  vein  is  the  chief  one,  as  it  may 
convey  germs  from  any  part  of  the  di- 
gestive tract;  hence  the  frequency  with 
which  abscess  of  the  liver  follows  ulcer- 
ating lesions  of  the  intestines,  as  dys- 
entery, appendicitis,  hemorrhoids,  and 
other  rectal  diseases. 

Formation  of  gall-stones  regarded  as 
most  frequent  cause  of  liver-abscess  in 
Germany.  W.  Korte  (Deut.  med.-Zeit., 
July  28,  '92). 

A  case  of  abscess  of  the  liver  following 
typhoid  fever  in  which  the  pus  of  the 
abscess  contained  the  bacillus  of  typhoid. 
Abscesses  of  the  liver  following  this  dis- 
ease divided  into  those  due  to  metastasis, 
those  due  to  typhoid  ulceration  of  the 
biliary  passages,  and  those  due  to  typhoid 
pyelophlebitis.  Lannois  (Rev.  de  MSd., 
Nov.,  '95). 

Alcoholism  evidently  plays  a  predis- 
posing part  in  the  production  of  liver- 
abscesses;  but  the  determining  cause  is 
an  ascending  angiocholitis  of  intestinal 
origin.  Adamidi  (Inter.  Congress  of 
Med.;    Brit.  Med.  Jour.,  Oct.  13,  1900). 

Persons  living  in  hot  climates  are 
more  liable  to  hepatic  disease  in  the 
course  of  typhoid  fever  than  are  others. 
Other  than  this  there  is  nothing  to  sug- 
gest the  possibility  of  abscess-formation 
in  an}'  case  of  typhoid,  as  this  complica- 
tion may  arise  in  mild  or  severe  cases. 
The  symptoms  of  suppurative  hepatitis 
in  course  of  typhoid  are  practically  the 
same  as  those  of  any  other  form.  They 
generally  appear  suddenly  toward  the 
fourth  and  fifth  week,  when  the  tem- 
perature appears  to  be  declining.  The 
temperature  again  goes  up  somewhat 
rapidly,  and  there  may  be  a  sharp  rigor 
and  then  pain,  and  the  other  symptoms 
of  hepatitis  appear.  The  sudden  onset  of 
hepatitis  is  very  similar  to  that  of  per- 
forative peritonitis,  cholecystitis,  angio- 
cholitis, or  pleurisy.  Cassuto  (ThSse  de 
Paris,  1901). 

Emboli  from  these  sources  may  excite 
suppurative  pylephlebitis,  from  which 
abscesses  may  result  by  extension  into 
the  liver-substance. 
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A  ease  of  abscess  of  the  liver  due  to 
pylephlebitis  following  typhoid  fever. 
Sehultz  found  no  instances  among  3686 
patients  with  362  fatal  cases;  Romberg 
saw  1  among  677  cases,  with  88  deaths; 
Dopfer  saw  10  in  927  autopsies.  There 
was  no  cause  for  metastatic  abscess  nor 
any  typhoid  ulceration  of  the  biliary  pas- 
sages or  gall-bladder.  The  abscess  was 
due  to  ascending  thrombosis  beginning  in 
the  intestines,  and  the  bacillus  of  Eberth 
was  found  in  the  abscess.  Lannois  (Rev. 
de  Med.,  Nov.,  '95). 

A  case  of  abscess  of  the  liver  which 
developed  a  few  months  after  perityph- 
litis.   Frankel's  diplococci  were  found  in 
the  pus.     Hermes    (Deut.  Zeit.  f.   Chir., 
No.  6,  '96). 
Infective   processes   in   the   umbilical 
cord  in  infants  may  extend  along  the 
vein  to  the  liver  and  produce  one  or  more 
abscesses.    In  a  similar  manner  they  may 
result  from  abscess  of  the  spleen. 

In  general  pyaemia  abscess  of  the  liver 
is  rare,  as  the  germs  have  to  pass  through 
the  lungs  to  reach  the  liver.  Suppura- 
tive wounds  of  the  head  are,  however, 
followed  by  hepatic  abscess  with  com- 
parative frequency.  It  may  possibly 
happen  in  these  cases  that  the  infectious 
agent  reaches  the  hepatic  veins  by  "re- 
trogressive embolism"  from  the  vena 
cava. 

Next  to  the  portal  vein,  the  most  com- 
mon avenue  of  invasion  of  the  liver  by 
pyogenic  organisms  is  the  bile-duet. 
The  germs  originate  in  the  intestine, 
and  the  inflammation  resulting  from 
their  presence  in  the  duct  is  probably 
always  preceded  by  injury,  usually  from 
pressure  of  a  gall-stone,  more  rarely  from 
the  irritation  of  a  parasite. 

Abscess  of  the  liver  caused  by  a  pin. 
Both  the  head  and  the  stem  of  the  pin 
were  incased  in  calcareous  matter,  so  that 
it  measured  nearly  three  millimetres  in 
diameter.      Alexander   Lambert    (N.    Y. 
Med.  Jour.,  Feb.  5,  '98). 
In  tropical  climates  there  is  close  as- 
sociation between  abscess  of  the  liver  and 
dysentery:   an  association  apparently  ex- 

4- 


plained  by  the  discovery  of  the  presence 
in  both  of  the  amoeba  coli.  But  the 
amoeba  is  not  found  in  all  cases  of  hepatic 
abscess  in  hot  climates,  and  probably 
other  organisms  are  the  active  agents  in 
the  production  of  many  cases. 

In  a  tropical  hepatic  abscess  not  de- 
pendent upon  dysentery,  pure  cultures  of 
staphylococcus  pyogenes  aureus  found. 
Amoebse  were  not  present.  Macfadyen 
(Brit.  Med.  Jour.,  July  15,  '93). 

Several  eases  of  multiple  abscess  of  the 
liver  reported.  In  the  pus  of  one,  the 
staphylococcus  pyogenes  albus;  in  an- 
other, the  staphylococcus  pyogenes 
aureus  and  a  streptococcus;  in  a  third, 
a  staphylococcus  and  the  bacterium  coli 
commune  were  found.  Clark  (Practi- 
tioner, Oct.,  '93). 

Sterile  pus  is  found  mostly  in  old  ab- 
scesses, while  the  acute  ones  contain 
micro-organisms;  therefore,  hepatic  ab- 
scesses are  of  microbic  origin,  but  the 
microbes  die  rapidly  in  their  pus.  Lav- 
eran  (Le  Bull.  MSd.,  Dec.  6,  '93) . 

Bacteriological  examination  of  the  pus 
of  an  abscess  of  the  liver  following  dysen- 
tery revealed  many  micro-organisms,  as 
the  staphylococcus  pyogenes,  the  bacillus 
of  Eberth,  and  a  microbe  not  yet  deter- 
mined. The  pus  of  these  abscesses  is  not 
sterile,  or  such  a  sterility  is  only  appar- 
ent. Nertrand  (Le  Bull.  Med.,  Apr.  18, 
'94). 

A  case  of  dysentery  followed  by  abscess 
of  the  liver  in  which  the  amoeba  coli  was 
found  in  the  abscess-cavities,  though  none 
was  discovered  in  the  intestines  post- 
mortem. Manner  (Wien.  klin.  Woch., 
Feb.  20,  '96). 

The  statistics  collected  by  Councilman 
and  Lafleur  show  that  in  India  in  1425 
autopsies  on  persons  dying  of  dysentery, 
liver-abscess  occurred  in  306.  In  Algiers, 
of  1001  autopsies  on  dysenteric  cases,  180 
had  liver-abscess.  According  to  Kartulis, 
of  500  cases  of  dysentery,  from  i>0  to  60 
per  cent,  had  liver-abscess.  Of  40  Ameri- 
can cases  personally  collected,  18  had 
liver-abscess.  Liver-abscess  may  occur  in 
the  acute  form  of  dysentery,  but  it  is 
more  common  in  the  chronic  variety. 
W.  T.  Howard,  Jr.,  and  C.  F.  Hoover 
(Amer.  Jour.  Med.  Sci.,  Aug.,  '97). 
14 
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There  is  a  special  form  of  dysentery  in 
which  amoeba?  are  constantly  present  and 
also  in  the  pus  of  certain  tropical  ab- 
scesses of  liver  the  same  bodies  are  found. 
Amoeba?  coli  have  been  found  in  the  stools 
of  patients  who  were  not  at  the  time  suf- 
fering from  dysentery.  This  fact  may 
account  for  some  cases  of  hepatic  abscess 
in  which  there  is  no  trace  of  a  dysenteric 
connection.  C.  W.  Windsor  (Lancet, 
Dec.  11,  '97). 

Case  of  hepatic  abscess  without  history 
or  symptoms  of  dysentery;  yet  the 
arnceba  coli  was  found  in  abundance  in 
the  pus  which  escaped  after  incision. 
G.  B.  Turner  (Lancet,  Feb.  15,  '98). 

Hepatic  abscess  may  originate  in  -pa- 
tients who  many  years  previously  have 
suffered  from  dysentery.  Josserand 
(Jour,  de  Med.,  July  25,  '98). 

Pathogeny  as  studied  in  seventy-two 
cases  of  abscess.  The  affection  is  not 
purely  exotic.  Most  of  the  patients  have 
been  alcoholics,  and  cirrhosis  caused  by 
alcohol  predisposes  to  hepatic  suppura- 
tion. Giordano  (Inter.  Congress'  of 
Med.;  Brit.  Med.  Jour.,  Oct.  13,  1900). 
Amoebic  dysentery  is  most  frequently 
found  in  patients  dying  from  large  trop- 
ical liver  abscess,  in  the  walls  of  which 
amoeba;  can  always  be  found,  unless 
they  have  been  opened  for  some  time. 
The  disease  is  chronic,  and  often  latent, 
and  not  very  often  fatal  by  itself,  but 
usually  through  complications.  The  dis- 
ease presents  naked-eye  and  microscop- 
ical characters  which  enable  it  to  be 
easily  distinguished  from  the  more  com- 
mon bacillary  type  of  the  disease.  Its 
most  important  complications  are  large 
abscess  of  the  liver,  chronic  or  acute 
peritonitis,  and  postperitoneal  abscess. 
Amoebic  abscess  of  the  liver  secondary 
to  this  form  of  dysentery  may  be  pro- 
duced (1)  by  infection  across  the  peri- 
toneum, with  or  without  previous  ad- 
hesions; or  (2)  through  infection  by  the 
portal  vein,  producing  sufficient  clotting 
in  its  branches  to  cause  a  fsecal  necrosis 
in  one  or  more  parts  of  the  liver,  con- 
centric extension  taking  place  by  means 
of  a  similar  process.  If  staphylococci 
reach  the  liver  with  the  amoebse,  as  espe- 
cially occurs  when   gangrenous  slough- 


ing of  the  bowel  wall  complicates 
amoebic  dysentery,  then  multiple  small 
abscesses  in  the  interlobular  branches 
of  the  portal  vein  containing  both 
amoeba?  and  staphylococci  result.  The 
bacillary  form  of  dysentery  is  much 
commoner  in  Calcutta  than  the  amoebic 
one  and  is  due  to  Shiga's  bacillus, 
which  is  clumped  by  the  blood  of  cases 
of  ordinary  dysentery,  although  not  by 
that  of  the  amoebic  form,  thus  furnish- 
ing a  means  of  differentiating  between 
them  clinically.  Rogers  (Brit.  Med. 
Jour.,  June  6,  1903). 

Morbid  Anatomy. — In  septic  cases  the 
abscesses  are  usually  multiple  and  irregu- 
larly distributed  throughout  both  lobes. 
Traumatism  may  give  rise  to  a  solitary 
abscess,  and  such  may  also  result  from  a 
single  embolus.  The  liver  is  usually 
uniformly  enlarged.  Its  surface  may 
present  no  abnormal  appearance.  In 
many  cases,  however,  there  are  yellowish 
points  showing  beneath  the  capsule.  On 
section  isolated  pockets  of  pus  are  found 
varying  in  size  from  a  small  point  up  to 
three  or  four  cubic  millimetres  or  more 
in  diameter,  the  larger  ones  being  prob- 
ably formed  by  the  coalescence  of  two  or 
more  smaller  abscesses.  Many  are  den- 
dritic in  form,  and  on  examination  are 
found  to  communicate  with  the  portal 
vein,  being  doubtless  formed  by  suppura- 
tion of  its  branches.  The  walls  of  the 
abscesses  are  shreddy,  especially  in  the 
larger  ones,  and  the  cavity  may  be  di- 
vided by  many  trabeculte.  The  contents 
vary  according  to  the  age  of  the  abscess 
and  the  nature  of  the  infective  agent: 
they  may  be  thick  and  viscid;  or  fcetid, 
bile-stained,  and  containing  masses  of 
necrotic  tissue;  or  the  pus  may  be  thick 
and  laudable.  All  the  branches  of  the 
portal  vein  in  the  liver  may  be  involved, 
but  sometimes  thrombi  circumscribe  the 
infection  and  preserve  sections  of  the 
liver   from   invasion.     The   suppurative 


LIVER,  DISEASES  OF  THE.     ABSCESS.     MORBID  ANATOMY. 


211 


process  may  extend  backward  even  into 
the  gastric  and  mesenteric  veins. 

The  small  abscesses  may  be  microscop- 
ical in  size.  Their  contents  consist  of 
firmly  granular  material,  with  here  and 
there  cellular  and  nuclear  fragments,  and- 
in  some  there  is  fibrin.  Few,  if  any,  leu- 
cocytes are  seen,  but  red  corpuscles  may 
be  numerous.  Amoebae  are  always 
numerous  in  the  smaller  abscesses,  being 
more  numerous  about  the  periphery,  ex- 
tending in  places  into  the  liver-tissue, 
but  not  usually  beyond  the  area  of  tissue- 
necrosis.  A  few  may  be  found  in  the  cap- 
illaries. W.  T.  Howard,  Jr.,  and  C.  F. 
Hoover  (Amer.  Jour.  Med.  Sci.,  Aug., 
'97). 

Modern  pathology  warrants  the  con- 
clusion that  hepatitis  and  dysentery  are 
alike  in  their  elementary  lesion,  which 
is  a  necrosis,  and  that  they  only  differ 
in  their  course  on  account  of  the  differ- 
ence between  structure  in  liver  and  in- 
testines. Kelsch  and  Minier  (Bull,  de 
l'Acad.  de  Med.,  Mar.  6,  1900). 

Liver-abscess  and  appendicitis.  Regi- 
nald Fitz  in  257  appendicites  found  11 
examples  of  suppurative  phlebitis  and 
hepatitis;  Langheldt  in  112  autopsies 
of  appendicitis  shows  4  eases  of  phlebitis 
and  thrombosis,  2  of  abscess  of  the  liver, 
2  of  suppurative  hepatitis,  2  of  perihepa- 
titis; Einhorn  in  100  appendicular  post- 
mortem examinations  found  6  compli- 
cated by  infectious  embolism  of  the 
portal  vein,  accompanied  by  pyophlebitis 
and  by  secondary  abscess  of  the  liver; 
Coley  among  200  cases  of  appendicitis 
notes  2  of  the  liver  and  1  of  subphrenic 
abscess.  E.  Loison  (Revue  de  Chir.,  p. 
522,  1900). 

Analysis  of  79  cases  from  the  Insti- 
tute of  Pathology  and  Anatomy  of 
Vienna.  Thirty-one  of  these  occurred 
in  connection  with  occlusion  of  the  bile- 
ducts  (23  gall-stones,  7  carcinoma,  and 
1  asearis  lumbricoides).  Seventeen  were 
secondary  to  disease  in  the  portal  area 
(6  disease  of  the  female  genital  organs, 
4  dysentery,  3  typhlitis,  1  pancreatic 
abscess,  and  1  suppurating  haemor- 
rhoids). Thirdly,  pyaemia  accounted  for 
13  cases,  and,  fourthly,  in  18  either  the 
«ause  was  not  discovered  or  arose  from 
•e.chinococcus    (8    cases)     or    contiguous 


suppuration  (4  cases).  Kobler  (Vir- 
chow's  Arehiv,  B.  elxiii,  H.  1,  1901). 
If  infection  has  taken  place  through 
the  bile-ducts,  obstruction  by  gall-stones 
usually  exists  and  the  gall-bladder  and 
the  bile-ducts  generally  may  be  dilated 
and  full  of  pus,  often  bile-stained. 

Very  large  abscesses  may  result  from 
suppuration  around  echinococcic  cysts; 
their  nature  is  indicated  by  the  presence 
of  portions  of  the  cysts. 

Tropical  Abscess.  —  There  may  be 
one  or  more;  in  the  latter  case  there  is 
usually  one  larger  and  evidently  much 
older  than  the  others.  They  may  vary 
in  size  from  a  few  millimetres  in  diam- 
eter up  to  an  orange  or  even  to  a  child's 
head.  The  larger  abscesses  usually  oc- 
cupy the  right  lobe,  being  situated,  as  a 
rule,  at  the  under  surface  above  the 
hepatic  flexure  of  the  colon  or  in  the 
dome  of  the  liver  (Lafleur).  In  Waring's 
statistics  of  three  hundred  cases,  in  62 
per  cent,  there  was  only  a  single  abscess. 
The  small  multiple  abscesses  are  usually 
superficial.  In  the  smaller  abscesses, 
being  more  recent,  the  walls  are  shreddy 
and  not  sharply  defined  from  the  con- 
tiguous inflamed  liver-substance.  Their 
contents  vary  from  a  yellowish  gray  to 
a  reddish-brown  (due  to  the  presence  of 
blood),  and  often  contain  shreds  of 
necrotic  liver-tissue.  In  old  abscesses 
the  walls  are  firm,  thick,  and  fibrous. 
The  contents  of  all  the  abscesses  are 
chiefly  remarkable  in  the  small  number 
of  leucocytes  that  are  present. 

Case  of  tropical  abscess  of  the  liver 
containing  the  amceba  coli,  in  which  the 
discharge  from  the  abscess  was  examined 
from  day  to  day.  On  the  sixth  day  after 
the  operation  it  was  found  that  the 
leucocytes  had  very  greatly  increased, 
that  the  amcebaa  were  rapidly  disappear- 
ing, and  that,  while  bacteria  had  previ- 
ously been  absent,  there  had  now  ap- 
peared Frankel's  pneumococci,  strepto- 
cocci, and  the  colon  bacillus.  Peyrot  and 
Roger  (Rev.  de  Chir.,  Feb.,  '97). 
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When  the  abscess  is  single  it  is  far 
more  frequently  found  in  the  right  lobe 
and  nearer  to  the  upper  surface.  Waring 
found  that  out  of  288  cases  of  tropical 
abscess  177  were  single.  The  pus  from  a 
true  tropical  abscess  shows  a  complete 
absence  of  pyogenic  organisms.  Osier 
expresses  the  opinion  that  the  pus  of 
tropical  abscess  is  quite  free  from  py- 
ogenic bacteria.  Maefadyen  holds  that 
in  tropical  abscesses  pyogenic  organisms 
are  constantly  met  with,  staphylococcus 
pyogenes  aureus  being  the  commonest, 
while  the  staphylococcus  albus  and 
streptococcus  pyogenes  are  often  found. 
C.  W.  Windsor  (Lancet,  Dec.  4,  '97). 

When  the  abscess  reaches  the  surface 
it  may  rupture  and  pus  escape  into  the 
peritoneal  cavity,  or,  adhesions  having 
previously  formed,  the  pus  may  pene- 
trate in  any  direction.  It  may  discharge 
into  the  stomach,  the  intestine,  the 
pelvis  of  the  right  kidney,  or  through 
the  diaphragm  into  the  pleural  or  peri- 
cardial sac.  Adhesion  of  the  lung  to  the 
diaphragm  usually  precedes  its  advent 
in  this  direction,  and  then  the  lung  is 
invaded,  an  abscess  forming  and  dis- 
charging into  the  bronchi.  It  may  also 
perforate  the  thoracic  wall  and  appear 
beneath  the  skin. 

Prognosis.  —  Suppurative  hepatitis  is 
a  grave  disease,  the  mortality  being  over 
50  per  cent.  In  rare  cases  of  single 
small  abscesses  and  of  mild  cases  of 
pylephlebitis  recovery  possibly  takes 
place  by  absorption  or  inspissation  and 
calcification  of  the  pus.  There  is,  how- 
ever, room  for  doubt  as  to  the  diagnosis 
of  such  cases.  Multiple  small  abscesses 
are  almost  necessarily  fatal,  as  they  can 
rarely  be  evacuated  either  by  natural 
processes  or  by  surgical  intervention.  In 
large  abscesses  the  mortality  has  been 
greatly  reduced  of  late  by  the  greater 
fearlessness  and  thoroughness  with  which 
they  are  operated  on.  Operation  appears 
to  give  much  better  results  in  the  ordi- 


nary septic  abscesses  than  in  the  amoebic 
variety. 

Out  of  88,416  deaths  in  ten  years,  in 
the  city  of  Mexico,  1985  were  due  to  hepa- 
titis. Symptoms  are  jaundice,  increasing 
in  severity;  signs  of  suppuration;  com- 
pression of  portal  vein;  rarely  ascites; 
liver  enlarged,  but  not  the  spleen.  On 
section,  the  liver  shows  many,  sometimes 
even  200,  abscesses  filled  with  a  white  or 
yellow-green  pus.  Mejia  (La  Sem.  M6d., 
Aug.  27,  '90). 

Cases  of  abscess  of  the  liver  usually 
terminate   favorably   after   rupture   into 
the  lungs.    T.  Glover  Lyon  (Lancet,  Nov. 
20,  '97). 
Treatment.  —  Apart  from  surgical 
means,  little  can  be  done,  beyond  re- 
lieving symptoms  and  maintaining  the 
patient's  strength,  until  the  abscess  dis- 
charges spontaneously  or  is  accessible  to 
the  surgeon.    .Pain  and  cough  are  the 
chief  symptoms  to  be  relieved.    In  cases 
of  rupture  into  the  bronchi,  cough  is 
necessary  for  the  removal  of  the  pus, 
and  should  not  be  interfered  with  unless 
excessive. 

In  multiple  abscesses  and  in  suppura- 
tive pylephlebitis  surgical  measures  are 
useless  unless  to  open  an  abscess  threat- 
ening to  rupture.     In  single  abscesses 
operation  may  promise  fair  success,  espe- 
cially in  the  non-amoebic  cases.    In  cases 
in    which    the    abscess    is    discharging 
through  the  lung  operation  should  be 
deferred   if  the   patient's   condition   is 
favorable,  as  some  recover  spontaneously. 
An  hepatic  abscess,  when  seated  in  the 
upper  and  back  part  of  the  right  lobe,  is 
best  treated  by  resection  of  a  portion  of 
the  ninth  or  tenth  rib,  and  transpleural 
laparotomy,  the  pleura  being  stitched  to 
the  diaphragm  in  the  absence  of  adhe- 
sions.   When  the  anterior  portion  of  the 
liver  is  involved,  the  abscess  should  be 
exposed    by    anterior    laparotomy,    the 
edges     of    the     external     wound     being 
stitched  to   the   surface   of  the   liver   if 
practicable. 

The  inner  surface  of  the  abscess-cavity 
should  not  be  scraped;    simple  injections 
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after  incision  are  quite  sufficient  and  less 
dangerous.  Ricard  (Bull,  et  Mem.  de  la 
Soc.  de  Chir.,  1-2,  '96). 

The  point  of  election  in  liver-abscess 
is  the  most  dependent  part  of  the  collec- 
tion, or  the  point  showing  a  tendency  to 
rupture.  In  absence  of  this  the  points 
of  election  are  just  below  the  ribs,  or  in 
the  seventh  intercostal  space  in  mid- 
axillary  line.  In  early  operations,  or  be- 
fore adhesions  have  formed,  it  is  ad- 
visable to  open  the  peritoneal  cavity  first, 
and  pack  it  off  by  gauze,  preliminary  to 
opening  the  abscess.  The  subsequent 
management  is  similar  to  that  of  ab- 
scesses in  general.  John  G.  Cecil  (Amer. 
Pract.  and  News,  Apr.  17,  '97). 

The  treatment  of  liver-abscess  should 
be  prompt,  bold,  and  radical.  No  meas- 
ure is  successful  which  fails  completely 
to  evacuate  the  abscess  and  allow  free 
drainage.  This  can  be  done  with  precision 
and  safety  only  by  incision.  The  line  of 
incision  is  to  be  determined  by  the  posi- 
tion of  the  abscess.  George  B.  Johnston 
(Med.  Record,  June  5,  '97). 

Bleeding  of  the  liver  recommended  in 
acute  hepatitis  of  dysenteric  origin. 
Whether  it  acts  by  relieving  congestion 
or  by  withdrawing  a  certain  number  of 
micro-organisms  and  favoring  leucocyto- 
sis  cannot  be  told,  but  rapid  improve- 
ment follows,  and  the  recovery  is  so  com- 
plete that  no  other  form  of  treatment 
can  bear  comparison  with  it.  Paul  Rem- 
linger  (Revue  de  Med.,  Aug.  10,  1900). 

When  the  abscess  discharges  directly 
into  the  pleural  cavity  the  one  rule  of 
treatment  is  to  make  a  free  opening  into 
the  pleural  cavity,  removing  a  portion 
of  the  rib  if  necessary,  and  to  establish 
efficient  drainage.  When  the  lung-tissue 
is  involved  and  abscess-formation  has 
taken  place,  the  case  should  be  treated 
as  one  of  lung-cavity  and  the  exploration 
and  incision  made  into  the  chest,  and  not 
by  way  of  the  liver.  K.  Maeleod  (Brit. 
Med.  Jour.,  Sept.  1,  1900). 

In  order  to  reach  the  liver  the  peri- 
toneum must  be  freely  opened  up  with- 
out interfering  with  the  eosto-diaphrag- 
matic  cul-de-sac.  The  liver,  having  been 
exposed,  is  carefully  isolated  from  the 
rest  of  the  peritoneal  cavity  by  means  of 
sterilized  compresses;    the  abscess  is  then 


opened  and  drainage  established  without 
washing  out.  In  72  personal  operations 
there  were  42  cures.  The  fatal  result  in 
most  of  the  30  others  in  which  the  ab- 
scess recurred  after  operations  was  due 
to  the  fact  that  the  latter  had  been  too 
long  delayed.  Giordano  (Inter.  Congress 
of  Med;  Brit.  Med.  Jour.,  Oct.  13,  1900). 
Hanson's  method  of  treating  deep- 
seated  liver-abscess  is  to  tap  the  abscess 
by  a  large  trocar  and  cannula,  introduc- 
ing a  large  drainage  tube  stretched  upon 
a  metal  rod  through  the  cannula  and  ap- 
plying siphon  drainage  to  carry  off  the 
pus.  Of  4  eases  operated  upon  within 
the  last  year,  3  recovered  and  1  died. 
These  4  cases  complete  a  series  of  28 
operated  upon  by  this  method  by  the 
author,  of  which  4  died.  He  is  more 
convinced  than  ever  of  the  efficacy  and 
safety  of  treating  liver-abscesses  by  the 
trocar  and  cannula,  and  is  still  more 
ready  to  condemn  operations  by  the 
knife.  He  believes  that  the  operation 
should  be  done  as  soon  as  pus  is  sus- 
pected, and  that  the  surgeon  should  not 
wait  until  the  abscess  has  pointed  on 
the  abdominal  wall  or  the  chest-wall.  J. 
Cantlie  (Brit.  Med.  Jour.,  Sept.  14, 
1901). 

Study  of  16  cases  of  abscess  of  the 
liver  complicating  dysentery,  on  which 
operation  was  performed,  and  upon  the 
study  of  a  still  larger  number  of  cases 
which  did  not  come  to  operation.  When 
abscess  of  the  liver  is  suspected  the 
usual  practice  is  either  to  attempt  its 
localization  by  aspirating,  or  to  tem- 
porize until  the  abscess  is  of  such  size 
that  its  location  is  manifest.  The  au- 
thor asserts  that  neither  of  these  meth- 
ods should  be  followed.  An  exploratory 
incision  should  be  resorted  to  at  once. 
Through  this  incision  the  liver  may  be 
readily  palpated  and  a  little  experience 
will  enable  the  operator  to  locate  even 
a  deep  abscess.  Pus  having  been  lo- 
cated, it  can  be  evacuated  by  only  two 
routes:  Through  the  exploratory  in- 
cision or  through  the  chest  wall.  1. 
Evacuation  through  the  original  in- 
cision. The  field  of  operation  is  care- 
fully walled  off  with  gauze ;  the  capsule 
of  the  liver  incised,  and  through  this 
last  wound  a  broad  ligament  clamp  is 
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pushed  into  the  abscess  cavity  and  the 
pus  is  evacuated.  Fresh  gauze  is  now 
introduced  to  protect  the  surrounding 
tissues  from  contamination  and  the  ab- 
scess cavity  is  drained.  If  there  is  more 
than  one  abscess  the  procedure  just 
described  must  be  repeated.  2.  Evacu- 
ation through  the  chest  wall.  If  the 
abscess  is  on  the  upper  and  posterior 
surface  of  the  gland  it  cannot  be 
reached  through  the  exploratory  in- 
cision in  the  anterior  abdominal  wall. 
Therefore  the  following  method  must 
be  employed:  The  chest  wall  opposite 
the  accumulation  of  pus  is  nicked  with 
the  knife.  The  exploratory  incision  is 
closed  and  a  new  incision  is  made  at 
the  site  indicated  by  the  nick.  The 
abscess  is  evacuated  as  already  de- 
scribed. The  author  discusses  the 
method  he  recommends  of  treating 
liver  abscesses  in  great  detail.  For  the 
treatment  of  the  dysentery  nothing 
equals  in  efficiency  sweet  oil.  This 
statement  is  based  on  the  study  of  800 
cases  treated  in  the  Government  Hos- 
pital at  the  Presidio.  Cal.  The  diet  is 
of  the  greatest  importance.  Milk  and 
soups  made  with  milk  should  be  abso- 
lutely forbidden.  Rhoads  (American 
Medicine,  Oct.  24,  1903). 

Tumors  of  the  Liver. 

Of  these,  secondary  earcinomata  are, 
by  far,  the  most  common.  Primary  car- 
cinoma, sarcoma,  angioma,  and  lym- 
phadenoma  also  occur.  Myxoma,  cysto- 
sarcoma,  and  fibroma  are  rare  forms. 
Cancer  of  the  liver  is  met  with  in  about 
3  per  cent,  of  deaths  from  all  causes, 
and  in  all  persons  affected  with  cancer 
the  liver  is  the  seat  in  50  per  cent,  of 
the  cases,  the  liver  being  third  in  order 
of  frequency  of  internal  cancer. 

Symptoms. — In  many,  perhaps  half,  of 
the  cases  of  cancerous  disease  of  the  liver 
there  are  no  symptoms  by  which  the  dis- 
ease can  be  recognized  during  life.  The 
symptoms  of  the  primary  growth  usually 
overshadow  those  caused  by  the  liver  dis- 
ease. The  stomach  is  the  seat  of  the 
primary  growth  in  more  than  a  quarter 


of  all  cases;  so  that  symptoms  of  digest- 
ive disturbances  are  usually  prominent, 
such  as  loss  of  appetite,  distress  after 
food,  nausea,  and  vomiting.  Progressive 
loss  of  flesh  and  strength  is  an  early 
symptom.  Pain  aud  uneasiness  in  the 
hepatic  region  are  common,  but  in  many 
eases  of  even  extensive  disease  of  the 
liver  neither  is  present.  No  doubt  both 
are  often  due  to  local  peritonitis. 

Progressive  enlargement  in  malignant 
disease  is  almost  invariable.  When  ir- 
regular, the  growth  is  generally  second- 
ary. Tenderness  and  pain  is  usually 
experienced.  When  the  growth  is  deep- 
seated,  pain  may  be  but  little  marked  or 
absent.  Outlying  secondary  growths 
may  form  on  the  falciform  ligament. 
Gastric  derangements  are  frequent. 
Haemorrhages  into  the  skin  may  occur 
with  or  without  jaundice.  Jaundice  and 
ascites  are  accidental  symptoms.  They 
both  occur  in  about  half  the  cases.  In 
rare  cases  the  ascitic  fluid  may  be 
chylous.  Emaciation  of  a  steadily  pro- 
gressive type  is  most  characteristic. 
Death  often  occurs  within  three  months 
of  the  onset  of  symptoms.  Cachexia  is 
an  important  diagnostic  sign. 

Primary  malignant  disease  of  the  liver 
seems  to  be  more  frequent  in  men  than 
in  women.  Secondary  growths  are 
usually  carcinomatous.  H.  D.  Rolleston 
(Clin.  Jour.,  Mar.  3,  '97). 

The  liver  is  usually  enlarged.  Hepatic 
dullness  may  extend  upward  to  the  fifth 
rib  in  the  midaxillary  line,  to  the  left 
as  far  as  the  spleen,  and  the  lower  edge 
may  be  felt  at  or  below  the  umbilicus. 
The  lower  edge  and  anterior  surface  be- 
low the  costal  margin  are  hard  and  often 
uneven  on  account  of  the  nodular  de- 
posits. The  nodules  in  some  cases  are 
felt  to  be  umbilicated:  an  absolutely 
diagnostic  sign.  In  cases  of  diffuse  in- 
filtration the  liver  may  be  very  large; 
occasional  instances  are  met  with  in 
which  it  is  smaller  than  normal.  The 
surface  is  smooth  and  hard  and  usually 
tender. 
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Jaundice  is  present  in  about  half  the 
cases.    It  is  usually  slight  at  first,  becom- 
ing deeper  toward  the  end.     It  is  usu- 
ally due  to  pressure  on  the  common  bile- 
duct  in  the  transverse  fissure  by  carci- 
nomatous glands;  it  may  be  due  to  press- 
ure on  the  branches  in  the  liver  by  grow- 
ing nodules,  or  if  the  primary  growth  is 
in  the  head  of  the  pancreas  it  may  press 
on  the  common  bile-duct.    It  is  important 
to  remember  that  cancer  of  the  liver  is 
the  most  frequent  cause  of  long-standing 
jaundice;    it  is  permanent,  and  in  the 
later  stages  may  become  extremely  deep. 
Case  of  cancer  in  which  detached  por- 
tion caused  symptoms  of  lithiasis;     ob- 
struction   caused    jaundice;     glands    of 
hilum  gave  rise  to  circulatory  symptoms, 
while  consecutive  cirrhosis  further  com- 
plicated the  case.     Gilbert,  Claude   (Ar- 
chives Gen.  de  M6d.,  May,  '95). 

Ascites  occurs  in  some  cases,  and  is 
caused  by  pressure  on  the  portal  vein  or 
to  extension  of  the  cancer  to  the  peri- 
toneum. It  is  present  in  the  cirrhotic 
form  of  cancer. 

The  superficial  veins  are  enlarged. 
Some  fever  is  not  rare,  continued  or  in- 
termittent, especially  when  the  disease 
runs  a  rapid  course.  It  may  occur  in 
simple  cancer,  or  may  indicate  suppura- 
tion. Hemorrhages  into  the  skin  or 
from  the  mucous  surfaces  may  occur  late 
in  the  disease. 

Course  and  Duration. — Death  usually 
results  within  a  few  months;  it  is  rarely 
delayed  beyond  a  year  after  the  symp- 
toms have  declared  themselves.  Occa- 
sionally the  progress  is  delayed  for  some 
weeks  at  a  time,  during  which  some  im- 
provement may  take  place  in  the  general 
condition.  Death  is  usually  due  to 
progressive  debility,  with,  in  the  last 
stage,  some  infection  that  closes  the 
scene. 

Diagnosis.  —  The  occurrence  of  pro- 
gressive loss  of  flesh  and  strength,  of  pain 


and  tenderness  in  the  hepatic  region, 
and  of  rapid  enlargement  of  the  liver, 
with  the  formation  of  nodules,  forms  a 
fairly  sure  basis  for  diagnosis.  Even 
with  this  symptom-group,  difficulties 
may  beset  us. 

Certain  cases  of  hepatic  cancer  closely 
resemble  terminal  stages  of  heart  dis- 
ease. But  in  latter  slighter  diminution 
of  urea  and  albuminuria  present,  whereas 
absent  in  cancer,  —  main  differential 
points.  Hanot,  Flu  (Jour,  de  Med.  et  de 
Chir.  Prat.,  Aug.  16,  '95). 

Case  in  which  cancer  was  only  recog- 
nized post-mortem,  owing  to  absence  of 
all  usual  symptoms.  Dupont  (Archives 
Med.  Beiges,  Sept.,  '95). 

Enlargement  of  the  spleen  in  cases  of 
carcinoma  of  the  liver  is  quite  an  un- 
usual occurrence.  There  are,  however, 
occasional  exceptions  to  the  rule,  and 
carcinomatous  tumors  may  be  found  in 
the  latter  organ  as  well  as  in  the  liver. 
Enlargement  of  the  left  lobe  of  the  liver, 
however,  and  the  development  of  a  car- 
cinomatous mass  contiguous  to,  though 
not  involving,  the  spleen  may  be  mis- 
taken for  enlargement  of  the  spleen,  and 
thus  assist  in  producing  an  erroneous 
conclusion  respecting  the  condition  of 
the  latter  organ.  C.  0.  Hawthorne 
(Edinburgh  Med.  Jour.,  June,  1901). 

Apparent  enlargement  of  the  liver 
may  be  due  to  hardened  faeces  in  the 
transverse  colon,  which  is  tender,  owing 
to  the  enteritis  caused  by  the  hard 
masses.  Indurated  puckered  omentum 
and  tumors  of  the  stomach,  kidney,  and 
the  abdominal  wall  may  also  simulate  a 
large  liver.  The  large  cirrhotic  liver 
may,  in  the  early  stage,  be  mistaken  for 
cancer,  as  the  liver  is  large  and  the  jaun- 
dice usually  well  marked;  but  the  liver 
is  smooth  and  not  tender  and  there  is 
absence  of  the  cachexia  of  cancer.  The 
spleen  is  also  large. 

Syphilitic  disease  in  which  there  is 
large  amyloid  liver  with  gummatous 
nodules  may  present  some  difficulties,  as 
may  also  echinococcic  liver  with  large 
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cysts.  In  both,  the  history  is  more  pro- 
longed and  there  is  absence  of  cachexia 
and  usually  of  jaundice.  Ascites  is 
strongly  indicative  of  cancer.  The  early 
period  of  cancer  with  cirrhosis  may  be 
indistinguishable  from  atrophic  cirrho- 
sis; there  is  similar  jaundice  and  ascites 
in  both,  but  later  the  cachexia  is  more 
marked  in  the  cancerous  form. 

Melanosarcoma  usually  involves  other 
organs  as  well.  It  may  cause  great  en- 
largement of  the  liver.  Secondary 
tumors  may  form  in  the  skin.  In  many 
cases  there  is  melanuria:  a  characteristic 
symptom.  Great  difficulty  is  often  ex- 
perienced in  differentiating  cancer  of 
neighboring  organs  from  cancer  of  the 
liver,  especially  if  they  are  adherent  to 
the  liver. 

The  chief  interest  in  tongue-like  acces- 
sory lobes  of  the  liver  is  in  connection 
with  the  diagnosis  of  abdominal  tumors. 
Unless  fully  alive  to  the  great  variety,  as 
to  shape  and  position,  in  which  the  ac- 
cessory lobes  of  the  liver  may  present 
themselves,  one  will  often  be  misled. 
McPhedran  (Canadian  Pract.,  June,  '96). 
In  all  cases  of  doubt  in  neoplasms  of 
the  liver,  it  is  advised  to  explore  the 
hilum  of  the  liver  to  see  if  there  are  any 
enlarged  glands  present;  if  present,  they 
show  a  metastasis  from  a  malignant 
growth,  and  puncture  is  unnecessary; 
but  their  absence  does  not  exclude  a 
malignant  growth,  for  if  it  is  a  second- 
ary growth  the  metastasis  would  not  be 
through  the  lymphatics,  but  through  the 
venous  channels,  and  the  glands  would 
not  be  enlarged.  Primary  cancer  of  the 
liver  shows  metastasis  in  the  glands  situ- 
ated at  the  hilum.  Tuffier  (Gaz.  Hebd. 
de  Med.  et  de  Chir.,  Jan.  28,  '97). 

A  very  handy  and  accurate  method  of 
recording  the  size  and  position  of  ab- 
dominal organs  or  tumors  has  been  called 
the  Keith  method.  It  consists  in  first 
carefully  percussing  out  the  organ, — say, 
the  liver.  The  limits  of  percussion-dull- 
ness are  then  marked  on  the  skin  by 
black  paint  (Indian  ink).  Then  with 
red  paint  the  ribs  are  mapped  out  by  a 
broad  band  drawn  on  the  skin  over  each 


rib.    When  the  coloring  fluids  have  dried, 
a   piece   of   thin,   transparent   muslin   is 
placed  over  the  front  of  the  body,  large 
enough  to  cover  the  body  from  the  clavi- 
cles to  the  pubes.     With  red  paint  the 
red  lines  over  the  ribs,  the  arch  of  the 
subcostal  angle,  the  nipples,  and  the  um- 
bilicus are   then  traced   on  the  muslin, 
and  finally  the  brush  is  drawn  along  the 
black  outlines  of  the  liver  as  they  are 
seen  through  the  muslin.    On  the  muslin 
the  patient's  name  and  the  date  of  draw- 
ing,  as   well   as   the   disease   should   be 
painted  for  future  reference  and  compari- 
son with  note-book.    By  this  method  one 
preserves  a  life-sized  drawing  of  the  liver, 
and  a  permanent  record.    James  Cantlie 
(Clin.  Record,  June  22,  '98). 
Etiology.— Cancer  of  the  liver  is  most 
frequently  secondary  to   cancerous  dis- 
ease in  the  organs  connected  with  the 
portal    circulations.      Hence    it    occurs 
secondarily  to-  eancer  of  the   stomach, 
rectum,  colon,  oesophagus,  gall-bladder, 
bile-ducts,  and  pancreas.    It  also  follows 
cancer  of  the  uterus  and  ovaries  and  the 
mammary  gland. 

Tumors    of    the    liver    occurring    as 
primary   growths   are   very   uncommon. 
They   may    spring   from    the    epithelial 
structure,   adenomata   and   carcinomata 
representing  this  type,  or  from  the  con- 
nective tissue,  as  represented  by  fibro- 
neuromata  and   sarcomata.     Secondary 
carcinoma  follows  a  primary  growth  in 
the  stomach  in  about  25  per  cent,  of  the 
cases.      G.    R.    Fowler    (Medical    News, 
Feb.  8,  1902). 
It  occurs  usually  in  late  adult  life, 
especially  between  the  fortieth  and  six- 
tieth years,  but  may  occur  in  children. 
The  relative  frequency  of  its  occurrence 
in  the  sexes  is  doubtful;  some  observers 
state  that  it  is  more  frequent  in  males, 
others  in  females.     My  own  experience 
coincides  with  the  former.     Inquiry  is 
a  doubtful  cause  and  cancer  of  the  bile- 
ducts  is  frequently  associated  with  gall- 
stones, but  whether  as  a  cause  or  a  result 
is  uncertain. 
Morbid  Anatomy.  —  As  the  primary 


LIVER,  DISEASES  OF  THE.    TUMORS.    MORBID  ANATOMY. 


217 


growth  is  situated  in  some  organ  whose 
blood  is  carried  to  the  liver  by  the  portal 
vein,  the  liver  becomes  early  affected, 
and  often  is  the  seat  of  large  deposits 
at  the  time  of  death.  The  deposits  are 
in  the  form  of  whitish  nodules  scattered 
irregularly  throughout  the  liver  just  as 
we  would  expect,  in  view  of  infection 
through  the  blood  of  the  portal  vein. 
The  nodules  vary  in  size  from  a  micro- 
scopical point  up  to  a  mass  occupying  a 
large  portion  of  the  organ.  As  they 
grow  in  the  direction  of  least  resistance 
they  appear  early  beneath  the  capsule, 
and  if  the  abdominal  wall  is  thin  they 
may  be  felt  and  even  seen  through  it. 
They  may  be  firm  from  fibrosis  or  soft 
from  degeneration;  the  former  shows 
umbilication  on  the  surface,  owing  to 
contraction  of  the  fibrous  tissue.  The 
masses  are  globular,  but  coalescence  may 
result  in  the  formation  of  large  irregular 
masses  presenting,  on  section,  a  striking 
contrast  to  the  liver-tissue.  Their  color 
may  be  a  bright  yellow,  from  bile-stain- 
ing; dark-red,  due  to  haemorrhage;  or 
pale  yellow,  from  fatty  degeneration. 

The  secondary  cancers  are  of  the  same 
structure  as  the  primary  one  from  which 
the  infection  was  derived:  usually  alveo- 
lar or  cylindrical  carcinoma.  The  peri- 
toneum over  them  may  be  thickened 
and  strong  adhesions  formed  with  the 
abdominal  wall  or  diaphragm.  Usually 
some  of  the  bile-ducts  are  compressed, 
obstructing  the  flow  of  bile. 

Primary  Cancer  of  the  Liver. — 
Of  this  there  are  three  forms: — 

(a)  A  simple  large  tumor  with  well- 
defined  boundaries.  It  is  usually  grayish 
white,  but  may  be  the  seat  of  haemor- 
rhage. 

(b)  Nodular  growths  are  the  most  com- 
mon, and  the  whole  liver  resembles  the 
appearance  it  presents  when  it  is  the  seat 
of  secondary  carcinoma. 


(c)  Cancer  with  Cirrhosis. — This  is  a 
remarkably  rare  form.  In  it  the  cancer- 
cells  are  uniformly  diffused  through  the 
liver;  so  that  the  fibrous  tissue  is  in- 
creased in  all  directions.  This  may  con- 
tract and  cause  the  liver,  which  at  first 
is  enlarged,  to  become  smaller  than  nor- 
mal. The  organ  looks  like  a  coarse  cir- 
rhosis. When  cut  there  are  wide  white 
bands  seen  running  through  the  organ, 
the  gland-tissue  between  them  having 
vanished.  Secondary  growths  in  other 
parts  of  the  body  scarcely  ever  occur. 

Out  of  258  cases  recorded  in  the  Berlin 
Pathological  Institute  from  1880  to  1889, 
only  6  cases  of  true  primary  cancer  of  the 
liver  found,  and  of  these  2  are  doubtful. 
Hansemann  (Berliner  klin.  Woch.,  Apr. 
21,  '90). 

Cirrhotic  cancer  arises  from  an  hyper- 
plasia of  the  hepatic  epithelium  inde- 
pendent of  the  cirrhosis,  although  the 
latter  may  favor  the  development  of  the 
carcinoma.  Siegenbeck  Van  Heukelom 
(Ziegler's  Beitrage,  B.  16,  H.  3). 

Case  of  primary  cancer  of  the  liver  with 
secondary  cancer  of  the  stomach,  peri- 
portal glands,  pancreas,  and  vena  cava. 
The  mass  occupied  nearly  the  entire  right 
lobe  of  the  liver.  At  no  place  was  it 
covered  by  more  than  two  centimetres  of 
liver- tissue.  Martin  and  Hamilton  (Mon- 
treal Med.  Jour.,  Apr.,  '96). 

Primary  carcinoma  may  be:  1.  Mas- 
sive, more  often  found  in  the  right  lobe, 
where  the  liver  is  expanded  like  a  shell 
around  the  growth.  2.  Infiltrating,  the 
growth  being  diffuse,  of  comparatively 
slow  growth,  and  so  hard  as  to  simulate 
cirrhosis.  3.  Nodular,  when  the  appear- 
ance is  similar  to  that  due  to  secondary 
.  growths.  4.  Carcinoma  with  cirrhosis. 
H.  D.  Rolleston  (Clin.  Jour.,  Mar.  3,  '97). 

Sarcoma. — Two  forms  occur:  primary 
and  secondary.  The  primary  cannot  be 
distinguished  at  the  bed-side  from  car- 
cinoma, and  even  after  death  it  is  often 
difficult  to  differentiate  them.  The  dis- 
ease is  extremely  rare. 

In  case  of  primary  sarcoma  of  the  liver 
in  a  child  4  months  old  there  was  no 
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icterus,  but  the  abdomen  was  enormously 
distended.  At  the  necropsy  the  liver  was 
found  to  contain  numerous  disseminated 
tumors  of  a  light  red-brown.  The  growth 
consisted  of  small  round-cells,  which 
seemed  to  originate  from  the  endothelium 
of  the  interacinous  blood-vessels  and 
penetrate  into  the  veins,  where  they  com- 
pressed the  liver-cells.  Lendrop  (Hosp.- 
tid.,  p.  217,  '93). 

Case  of  primary  sarcoma  of  the  liver. 
Increase  in  the  size  of  the  abdomen  con- 
tinued for  three  months  without  symp- 
toms, when  faeces  became  black  and  the 
urine  dark.  Later  the  abdomen  increased 
still  further  in  size  and  nodules  could  be 
felt.  He  had  anasarca  downward  from 
the  eighth  rib  and  marked  ascites.  The 
skin  showed  slight  icteroid  discoloration, 
the  thorax  was  negative,  the  abdomen 
was  enormously  distended,  and  hepatic 
dullness  commenced  at  upper  border  of 
fifth  rib;  lower  edge  of  the  liver  was 
irregular  and -could  be  felt  in  the  neigh- 
borhood of  the  umbilicus.  Death  oc- 
curred as  a  result  of  oedema  of  the  lungs. 
C.  von  Kahlden  (Ziegler's  Beitrage,  vol. 
xxi,  H.  2,  '97). 

Secondary  sarcomas  of  the  liver  ex- 
actly reproduce  the  form  of  the  original 
growth.  The  patient  usually  dies  before 
any  symptoms  are  produced  by  them. 
Melanosarcoma  is  the  most  important 
form;  it  develops  in  the  liver  secondarily 
to  sarcoma  of  the  eye  or  of  the  skin.  It 
is  very  rarely  primary.  The  liver  is 
greatly  enlarged,  and  is  affected  by  uni- 
form infiltration  or  by  nodular  black 
masses.  In  the  former  case  the  cut  sur- 
face is  studded  with  black  or  brown  gran- 
ules. There  are  usually  metastases,  af- 
fecting in  some  cases  every  organ  in  the 
body.  Nodules  of  melanosarcoma  in  the 
skin  may  guide  to  the  diagnosis.    (Osier.) 

[Melanuria  seems  to  be  so  nearly  con- 
stant a  symptom  of  melanosarcoma  as  to 
be  of  considerable  value  in  the  diagnosis 
of  obscure  cases.  There  is  good  reason 
to  believe  that  it  only  appears  when  me- 
tastases have  occurred  in  the  internal 
organs,  especially  the   liver.     It  is  not, 


however,   pathognomonic.     F.   C.   Shat- 
tuck,  Assoc.  Ed.,  Annual,  '90.] 

Case  of  melanotic  sarcoma  in  which 
liver  weighed  13  pounds  10  ounces.  Codd 
(Birmingham  Med.  Rev.,  June,  '95). 

Case  in  which  there  was  a  large  liver 
with  pain  in  the  abdomen  and  delirium. 
The  urine  was  dark  red  in  color  and  on 
standing  became  darker.  It  contained 
some  sugar,  and  upon  the  addition  of 
Fe.Cle  became  black.  There  was  some 
leucocytosis  containing  pigment,  and 
there  was  also  some  free  pigment  in  the 
blood.  Diagnosis  of  melanotic  sarcoma 
of  the  liver  confirmed  by  autopsy.  Pick- 
ler  (Zeit.  f.  Heilk,  B.  17,  H.  2,  3). 

Liver-sarcoma  tends  to  assume  an  alve- 
olar   arrangement.      Kahlden     (Beit.    z. 
path.  Anat.  u.  z.  Path.,  B.  20,  H.  2,  Jena, 
'97). 
Other  Forms  of  Hepatic  Tumor. — 
Cavernous    angioma    are    common,    but 
produce  no  symptoms  during  life.    They 
occur  as  small,  reddish  bodies,  and  con- 
sist of  dilated  blood-vessels.    They  have 
produced  large  tumors  in  children  occa- 
sionally. 

Adenomata  observed:  1.  Post-mortem, 
in  subjects  affected  with  atrophic  cir- 
rhosis or  rarer  disease.  2:  In  subjects 
presenting  a  cirrhosis  of  extremely-rapid 
progress,  persistent  icterus  and  enlarge- 
ment of  the  liver  being  added  to  the  ordi- 
nary symptoms..  3.  In  cases  the  symp- 
toms of  which  do  not  resemble  those  of 
cirrhosis,  but  of  neoplasm.  Darier  (Bull, 
de  la  Soc.  Anat.,  No.  12,  '92). 

Case  of  Laennec's  atrophic  cirrhosis  of 
rapid  development  accompanied  with 
icterus  and  associated  with  adenoma  of 
the  liver,  occurring  in  a  male.  There  was 
extensive  oedema  and  ascites.  The  spleen 
was  enlarged  and  diffluent,  the  kidneys 
enlarged  and  congested.  Dufournier 
(Bull,  de  la  Soc.  Anat,  No.  21,  '92). 

Case  of  tubular  adenoma  of  the  liver  in 
a  man  aged  60  years.  Death  occurred 
from  rupture  of  the  liver.  Vanni  (Ri- 
vista  Clinica  e  Terap.,  Apr.,  '93). 

In  man  the  liver  is,  perhaps,  the  most 

frequent    seat     of    angiomata.       Adami 

(Montreal  Med.  Jour.,  July,  '94). 

Treatment. — As  cancer  of  the  liver  is 

invariably  fatal,  nothing  can  be   done 
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beyond  allaying  the  pain,  relieving  the 
gastric  disturbance,  removing  ascitic 
fluids  if  excessive,  etc. 

Large  portions  of  the  liver  can  be  re- 
moved without  undue  disturbance  of  the 
function  of  that  organ;  the  escape  of  bile 
into  the  peritoneal  cavity  is  not  a  usual 
phenomenon  after  such  an  operation,  and 
it  may  be  generally  prevented  either  by 
searing  the  raw  surface  of  the  liver,  by 
ligation,  or  by  securing  the  stump  in  the 
abdominal  wound,  and  even  if  the  bile 
does  enter  the  peritoneal  cavity  the  re- 
sult is  not  necessarily  fatal ;  haemorrhage 
need  not  be  greatly  feared,  as  vessels  can 
often  be  tied  separately  or  en  masse,  cut 
through  by  the  cautery,  or  controlled  by 
pressure;  resection  or  amputation  is  best 
done  either  by  enucleation,  by  the  cau- 
tery, or  with  the  knife  or  scissors, — pref- 
erably, perhaps,  in  the  order  named;  the 
mortality  thus  far  has  only  been  about 
10  per  cent.  W.  W.  Keen  (Boston  Med. 
and  Surg.  Jour.,  Apr.  28,  '92). 

Removal  of  the  liver  in  the  frog  does 
not  involve  an  immediately  fatal  tissue, 
as  in  the  ease  in  mammals.  Roger  (La 
Sem.  Med.,  June  15,  '92). 

Case  of  successful  removal  of  an  ade- 
noma connected  by  a  thick  pedicle  with 
the  lower  surface  of  the  liver.  Von 
Bergmann  (Brit.  Med.  Jour.,  May  27, 
'93). 

Portions  of  the  liver  removed  by  opera- 
tion speedily  replaced  and  parts  renewed 
perform  their  function  normally;  sur- 
geon justified  in  removing,  when  neces- 
sary, even  large  portions.  Von  Berg- 
mann (Archiv  f.  klin.  Chir.,  B.  46,  H.  2, 
'95). 

In  operations  on  the  liver  ligature  of 
the  mass  of  the  liver,  slowly  and  firmly 
drawn  tight,  closes  the  lumen  of  the 
vessels  and  thus  prevents  haemorrhage. 
After  chloroform  the  peritoneum  is 
opened  and  the  lobe  of  the  liver  drawn 
out  through  the  wound.  A  row  of  liga- 
tures is  then  made  through  the  liver  with 
a  blunt  needle  and  a  double  silk  thread, 
the  entire  length  of  the  piece  to  be  re- 
moved. The  needle  is  passed  through  the 
substance  of  the  liver  several  times,  a 
few  centimetres  apart.  The  nearest 
threads  in  the  different  holes  are  tied  to- 
gether.   When  these  ligatures  are  drawn 


tight,  the  piece  to  be  resected  in  front  or 
back  of  them  is  removed.  Compresses  of 
gauze  should  be  applied  to  control 
haemorrhage  of  the  parenchyma.  After 
ablation  the  hepatic  stump  is  sutured  to 
the  end  of  the  abdominal  wound,  or  the 
great  omentum  can  be  sutured  to  the 
cut  surface  of  the  liver,  or  the  stump  can 
be  put  back  into  the  abdominal  cavity 
and  the  walls  closed  with  a  suture  in 
three  stages,  after  dressing  with  collodion 
gauze. 

The  most  convenient  cutaneous  incision 
is  parallel  to  the  arch  of  the  false  ribs, 
one  or  two  finger-breadths  below,  ten 
to  fifteen  centimetres  in  length,  starting 
at  the  right  parasternal  line  for  the  right 
lobe,  and  at  the  median  line,  swerving 
to  the  left,  for  the  left  lobe.  Kousnetzoff 
and  Pensky  (Rev.  de  Chir.,  Dec,  '96). 

As  a  means  of  haemostasis,  the  tempo- 
rary digital  compression  of  the  pedicle 
of  the  liver  is  proposed.  The  method  of 
procedure  is  as  follows:  The  left  index 
finger  is  introduced  through  the  foramen 
of  Winslow  and  compression  by  the 
thumb  of  all  the  structures  of  the 
pedicle.  Tuffier  (Gaz.  Hebdom.  de  Med. 
et  de  Chir.,  Jan.  28,  '97). 

Haemorrhage  forms  the  serious  danger 
which  makes  the  extirpation  of  malig- 
nant tumors  of  the  liver  very  perilous. 
Routier   (Univ.  Med.  Jour.,  Feb.,  '97). 

In  resection  of  the  liver  it  is  recom- 
mended to  apply  to  the  liver  around  the 
portion  to  be  removed  a  series  of  inter- 
locked ligatures  of  thick  silk.  Each  in- 
dividual ligature,  after  being  crossed 
with  its  fellow  to  the  right  and  left,  is 
slowly  and  steadily  tied  with  such  firm- 
ness that  the  liver-parenchyma  is  cut, 
but  the  vessels  are  retained  undivided  in 
the  loop.  When  the  whole  series  of  liga- 
tures are  tied  then  the  vessels  are  to  be 
severed  by  the  knife  or  scissors.  It  is  of 
importance  while  transfixing  the  liver  to 
use  little  force,  and  when  any  slight  ob- 
stacle to  the  passage  of  the  instrument 
is  encountered,  to  manipulate  the  needle 
from  side  to  side,  and  so  gently  guide  it 
past  the  obstruction. 

The  points  of  transfixion  ought  to  be 
about  one  centimetre  apart.  In  experi- 
ments on  dogs  no  difficulty  has  ever  been 
met  with,  and  the  wound  in  the  liver  has 
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never  bled  in  the  slightest  degree,  either 
primarily  or  secondarily. 

It  might  be  well  in  excising  portions 
of  the  liver  to  make  the  wound  wedge- 
shaped,  so  that,  hsemostasis  having  been 
obtained  by  ligatures,  the  wound  might 
be  made  less  extensive  by  means  of 
sutures  passed  from  side  to  side.  M. 
Auvray  (Revue  de  Chir.,  Apr.,  '97). 

The  best  procedure  in  treating  liver- 
wounds  after  removal  of  tumors  is  to  use 
a  rubber  tube  for  a  tourniquet,  if  neces- 
sary to  tie  all  large  vessels  separately, 
using  pressure  for  the  oozing;  to  close 
the  liver  as  much  as  possible  with 
sutures;  to  drop  the  stump  and  to  sur- 
round it  completely  with  sterile  gauze, 
packing  iodoform  gauze  against  the  liver- 
wounds,  and  leave  the  abdominal  wound 
sufficiently  open  to  facilitate  dressing  the 
liver-wound.  Elliott  (Annals  of  Surg., 
July,  '97). 

Successful  extirpation  of  a  large  caver- 
nous angioma  of  the  liver.  Its  origin 
was  from  the  lower  surface  of  the  left 
lobe  by  a  broad  attachment.  Pfannen- 
stiel  (Allg.  Med.  Central-Zeit.,  Feb.  19, 
'98). 

Analysis  of  76  cases  of  resection  of  the 
liver  for  hepatic  neoplasms.  The  termi- 
nation in  the  case  of  2  patients  was  un- 
certain; of  the  remaining  74,  63  recov- 
ered, the  operative  mortality  thus  being 
14.9  per  cent.  Shock,  haemorrhage,  and 
exhaustion  caused  death  in  8  instances; 
septicaemia  in  2,  and  pulmonary  embo- 
lism in  1.  Four-fifths  of  the  patients  were 
females,  this  proportion  being  attributed 
to  tight  lacing.  Echinococeic  and  hy- 
datid cysts  were  found  in  20  instances; 
carcinoma  in  17;  syphiloma  in  2;  ade- 
noma in  7;  sarcoma  in  5,  and  rarer  forms 
of  new  growth  in  single  instances.  An 
early  exploratory  coeliotomy  advocated 
in  every  case.  Keen  (Annals  of  Surgery, 
Sept.,  '99). 

Haeniostasis  of  the  liver.  Experiments 
on  dogs  showed  that  in  wounds  4  by  3 
centimetres,  plugging  alone  was  suffi- 
cient. In  resections  (involving  30  to  40 
grammes)  plugging  alone  was  not  always 
safe,  but  combined  with  isolated  ligature 
of  the  vessel  it  was  satisfactory.  Digital 
compression   of   the   hepatic   hilum   was 


useful  as  a  temporary  measure.  Tricomi 
(II  Policlinico,  Sept.  15,  '99). 

Portions  of  liver-tissue  of  considerable 
size  may  be  safely  removed  by  previ- 
ously rendering  anaemic  the  part  which 
it  is  intended  to  remove.  For  the  sup- 
port of  the  ligatures,  living  tissue  from 
the  same  animal,  preferably  the  fascia 
and  peritoneum  from  the  abdominal 
wall,  is  best  suited.  The  intraperitoneal 
or  the  intraparietal  method  is  preferable 
to  the  external  method.  Carl  Beck 
(Jour.  Amer.  Med.  Assoc.,  April  26, 
1902). 

New  method  of  exposing  the  liver 
through  the  posterior  surface  of  the 
right  lobe.  The  patient  which  the 
.  writer  reports,  was  believed  to  have  a 
tuberculous  right  kidney.  There  was 
pain  on  pressure  in  the  lumbar  region, 
which  was  believed  to  be  due  to  the 
kidney.  The  latter  was  exposed  from 
behind  after  resecting  the  twelfth  rib 
and  then  pushed  to  one  side  after  being 
freed  from  its  attachments.  The  poste- 
rior aspect  of  the  right  lobe  of  the  liver 
was  thus  exposed  and  on  it  was  seen  a 
tumor,  which  was  removed.  It  proved 
to  be  a  gumma  and  the  patient  made 
a  good  recovery  under  appropriate  treat- 
ment. -Although  there  may  have  been 
some  doubt  as  to  the  propriety  of  sur- 
gical intervention  in  this  case,  still  the 
advantage  of  reaching  this  region  of  the 
liver  was  shown.  It  is  indispensable, 
however,  that  the  pedicle  of  the  kidney 
is  sufficiently  long  to  permit  pushing 
the  kidney  to  one  side.  J.  Israel  (Deut. 
med.  Woehen.,  Mar.  31.  1904). 

Hydatid  Cyst  of  the  Liver. 

Symptoms.  —  Small  cysts  cause  no 
symptoms;  they  may  be  discovered  at 
the  autopsy.  Cysts  may  reach  consider- 
able size  without  causing  inconvenience 
and  be  discovered  as  a  tumor-like  en- 
largement accidentally.  The  liver  en- 
larges irregularly  and  in  time  the  cyst 
causes  disturbance  by  pressing  on  some 
neighboring  organ  or  part,  interfering 
with  its  function.  If  in  the  dome  of 
the  liver  it  may  displace  the  heart  or 
lungs.    It  may  press  on  the  bile-passages, 
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jaundice  resulting;  or  on  the  portal  vein, 
causing  ascites.  If  it  presses  on  the  vena 
cava  it  causes  oedema  of  the  legs.  If 
superficial,  the  cyst  may  fluctuate  to 
palpation,  or,  if  tense,  it  may  be  felt  as 
a  hard  solid  mass.  Hydatid  thrill  is 
sometimes  obtained  by  placing  one  hand 
lightly  on  the  cyst  and  tapping  it  gently 
with  the  fingers  of  the  other  hand.  The 
thrill  has  been  ascribed  to  the  sudden 
impact  of  the  daughter-cysts  against 
each  other  and  against  the  wall  of  the 
cyst;  but  thrill  is  sometimes  obtained 
in  cysts  which  contain  only  clear  fluid. 

Eupture  of  the  cyst  may  occur.  If 
it  takes  place  into  any  of  the  serous  cavi- 
ties inflammation  results.  The  pleura 
suffers  most  frequently;  perforation  of 
the  lung  often  follows,  with  pneumonia 
and  the  expectoration  of  cysts  and  hook- 
lets.  More  often  pus,  blood,  and  bile- 
pigment  are  coughed  up,  such  as  occurs 
in  gangrene  or  abscess  of  the  lung  sec- 
ondary to  liver-abscess. 

The  cyst  may  rupture  into  the  stom- 
ach, as  proved  by  the  vomiting  of  cysts 
and  hooklets;  or  into  the  intestine,  with 
the  appearance  of  these  bodies  in  the 
faces,  as  would  occur  also  if  rupture 
takes  place  into  the  bile-passages.  Eupt- 
ure may  occur  into  the  pelvis  of  the  right 
kidney  followed  by  the  presence  of  the 
hooklets  and  cysts  in  the  urine. 

Case  of  hydatid  disease  of  the  liver, 
with  perforation  of  one  of  the  cysts  into 
the  stomach.  Karmilow  (Laitopisj  Chir. 
kago  obschtsehestwa,  No.  3,  '92). 

Hooklets  are  frequently  absent  from 
hydatid  tumors.  James  Watson  (Lancet, 
Dec.  3,  '92). 

Case  of  cyst  in  the  liver  containing  10 
quarts  of  liquid.  Microscope  showed  no 
traces  of  echinococcus  and  no  bile-salts  or 
pigment.  There  was  no  epithelial  lining 
of  the  cyst.  Boyer  (Amer.  Jour.  Med. 
Sci.,  May,  '93). 

Cases  of  hydatid  cysts  in  which  cyst 
opened   through   gall-bladder.      Brjucha- 


now  (Bolnit.  Gaz.  Botkina,  No.  2,  '95)  ; 
Medwedjewa  (Bolnit.  Gaz.  Botkina,  No. 
2,  '95). 

Case  of  hydatid  cysts  in  which  cyst 
opened  into  bladder.  Henczynski 
(Munch,  med.  Woch.,  Mar.  26,  '95). 

Case  of  ileus  due  to  hydatid  cyst  of 
the  liver.  fteiehold  (Munch,  med.  Woch., 
Apr.  27,  '97). 

Apart  from  such  accidents,  the  symp- 
toms may  consist  only  of  trifling  dis- 
comfort in  the  hepatic  region. 

Eupture  of  the  cyst  is  often  followed 
by  severe  urticaria;  it  has  been  attrib- 
uted to  a  toxic  material  in  the  fluid.  It 
may  also  follow  aspiration  of  the  cyst. 

Diagnosis. — This  is  rarely  possible  be- 
fore the  cyst  has  attained  considerable 
dimensions;  then  the  irregular  enlarge- 
ment of  the  liver  for  a  long  period,  with 
the  preservation  of  health,  indicates  hy- 
datid disease.  It  may  be  necessary  to 
aspirate  the  cyst,  and,  if  hooklets  are 
found  in  the  fluid,  the  diagnosis  is  con- 
firmed. A  fluctuating  tumor  in  the  epi- 
gastrium is  suggestive;  it  may  give 
fremitus  and  be  within  easy  reach  of  the 
aspirator-needle.  Abscess  of  the  liver  is 
differentiated  by  the  absence  of  symp- 
toms of  suppuration.  It  will  not  be 
possible  to  distinguish  a  suppurating  hy- 
datid cyst  unless  the  hooklets  be  found 
in  the  fluid.  Cancer  has  been  closely 
simulated  by  suppurating  cyst.  The 
clinical  history  usually  serves  to  differ- 
entiate it.  Dilated  gall-bladder  and  hy- 
dronephrosis have  been  mistaken  for 
hydatid  cyst.  A  more  common  error 
is  the  mistaking  of  a  cyst  of  the  dome 
of  the  liver  for  right  pleural  effusion. 
Subdiaphragmatic  abscess,  and  purulent 
pleurisy  secondary  to  rupture  of  a  cyst 
are  conditions  difficult  or  impossible  to 
distinguish  unless  the  hooklets  are  found 
in  the  fluid. 

In  hydatid  cysts  of  the  liver  a  pre- 
liminary puncture  with  the  aspirator 
should  always  be  performed,  as  it  estab- 
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lishes  the  diagnosis  and  may  effect  a 
cure.  In  subdiaphragmatic  hepatic  cysts 
the  transpleural  incision  with  costal  re- 
section at  one  and  the  same  time  should 
be  the  operation  preferred.  Segond  (Lan- 
cet, Apr.  14,  '88). 

Peculiar  symptom  observed  in  two 
cases  of  hydatid  which  is  believed  to  be 
of  great  value  in  the  diagnosis  of  im- 
pending or  actual  perforation  of  the  cyst. 
It  is  a  highly  characteristic  aromatic 
odor,  resembling  that  of  boiled  plums. 
Eichhorst  (Zeits.  f.  klin.  Med.,  B.  17, 
Supplement  H,  '90). 

A  new  physical  sign  for  hydatid  cysts 
consists  in  the  development  of  a  peculiar 
sound  on  combined  auscultation  and  per- 
cussion. Rovighi  (Policlinico,  No.  11, 
'94). 

Resounding  sign  described  by  Santini 
a  valuable  diagnostic  point.  Uniform  in 
single  cyst,  varying  when  a  number 
present.  Fiaschi  (Australasian  Med. 
Gaz.,  Aug.  20,  '95). 

In  diagnosis  between  echinococeic  cyst 
of  the  liver  pointing  upward  and  pleurisy 
with  effusion  the  complete  absence  of  the 
breath-sounds  and  the  occurrence  of  pains 
beneath  the  shoulder-blade  are  signifi- 
cant points.  In  pleurisy  the  heart  is 
pushed  to  the  left,  in  hydatid  cysts  to 
the  left  and  upward.  Sometimes  an  elas- 
tic resistance  may  be  felt  and  fluctu- 
ation occasionally  occurs.  Cardarelli 
(Giorn.  Inter,  delle  Sci.  Med.,  Feb.  29, 
'96). 

The  term  hydatid  is  applied  to  the 
Madder-worms,  which  are  the  larval 
forms  of  the  Tcenia  echinococcus :  the 
minute  tape-worm  of  the  dog  family. 
When  fully  grown  the  parasite  is  not 
more  than  four  millimetres,  or  one-sixth 
of  an  inch,  long.  It  consists  of  four  seg- 
ments, of  which  the  last  alone  has  fully- 
formed  sexual  organs.  It  is  very  com- 
mon in  dogs  of  Iceland  and  Victoria 
(Australia);  also  in  the  Icelandic  settle- 
ments in  Manitoba  (Canada),  the  dogs 
having  been  brought  from  Iceland.  The 
ova  of  the  echinococcus  are  expelled  with 
the  excrement  and  find  their  way  into 
the  alimentary  canal  of  man  by  water 


and  green  vegetables;  also  by  direct  con- 
tact with  infested  dogs,  to  the  hair  of 
which  ova  adhere  and  may  be  carried  to 
the  mouths  of  those  who  touch  the  dogs. 
The  disease  is  rare  in  Canada  and  the 
United  States,  as  well  as  in  European 
countries,  because  the  dogs  are  rarely  in- 
fested, else,  of  necessity,  hydatids  would 
be  of  frequent  occurrence  among  all 
classes,  irrespective  of  habits  as  to  clean- 
liness. 

Morbid  Anatomy. — The  ovum,  having 
entered  the  human  stomach,  loses  its 
covering  by  digestion,  setting  free  the 
larva,  which,  by  its  hooklets,  burrows 
through  the  intestinal  wall.  Some  of 
them  meet  with  and  enter  a  branch  of 
the  portal  vein  and  are  carried  to  the 
liver,  where  they  lose  their  hooklets,  and 
their  cystic  development  begins.  The 
cyst  contains  a  clear  non-albuminous 
fluid  inclosed  in  a  capsule  of  two  layers. 
There  is  an  outer,  thick,  homogeneous, 
laminated,  elastic  membrane  which  coils 
upon  itself  wherever  cut  and  if  with- 
drawn displays  a  tremulous  motion. 
This  is  the  ectocyst  of  Huxley.  Within 
and  closely  in  contact  to  this  lies  the 
endocyst:  a  delicate,  thin,  soft,  granu- 
lated membrane,  forming  the  vital  part 
of  the  bladder-worm.  Outside  the  cap- 
sule there  is  usually  a  thick  investment 
derived  from  the  tissues  of  the  infested 
organ.  After  the  cyst  has  attained  con- 
siderable size  buds  are  produced  from 
the  inner  membrane  which  gradually 
develop  into  cysts  having  the  two  walls 
identical  with  the  parent-cyst.  From 
these  daughter-cysts  similar  buds  de- 
velop and  from  a  tertiary  series  —  the 
granddaughter-cysts,  and  so  on  indef- 
initely. In  time  each  of  these  cysts 
severs  its  attachment  to  the  parent  and 
becomes  independent.  From  the  inner 
membrane  or  endocyst  of  all  these  cysts 
buds  arise  and  become  transformed  into 
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scolices,  or  echinoeoccic  heads,  present- 
ing a  circle  of  hooklets  and  form  sucking 
disks.  Each  of  these,  transferred  to  the 
intestine  of  a  dog,  may  develop  into  a 
tape-worm.  The  exact  manner  of  the 
development  of  these  buds  is  in  dispute. 
It  is  thus  apparent  that  there  is  a  strik- 
ing contrast  between  the  development 
of  this  parasite  and  of  the  Tcenia  solium. 
The  ovum  of  the  latter  develops  into 
only  one  larva  capable  of  producing  only 
one  tape-worm,  while  the  ovum  of  the 
Tcenia  ecliinococcus  produces  a  larva 
capable  of  multiplying  itself  indefinitely, 
so  that  from  it  an  innumerable  number 
of  tape-worms  may  result. 

The  hydatid  cyst  is  usually  single,  the 
daiighter-cysts  being  in  the  cavity  of  the 
mother-cyst,  which  may  be  of  enormous 
size,  filling  the  abdomen  and  pushing  the 
diaphragm  high  into  the  thorax.  The 
liver-tissue  is  atrophied  in  proportion  to 
the  size  of  the  cyst;  that  is,  the  pressure 
to  which  it  is  subjected.  The  parasite 
may  die.  Then  the  fluid  becomes  ab- 
sorbed, the  capsule  shrivels,  and  within 
its  remains  are  found  fat-drops,  choles- 
terin  crystals,  and  hooklets.  The  capsule 
may  become  inflamed  and  an  abscess  re- 
sult. 

In  lower  animals  the  cyst  may  be 
multiple,  the  daughter-cysts  developing 
outward  from  the  mother-cyst:  exoge- 
nous. 

A  third  form  is  multiloeular.  In  this 
the  daughter-cysts  are  surrounded  by 
fibrous  tissue  and  all  become  consolidated 
into  a  multiloeular  mass  resembling  a 
colloid  cancer,  for  which  it  was  formerly 
mistaken. 

Prognosis. — Hydatid  cyst  of  the  liver 
is  a  serious  disease,  proving  fatal  in 
about  25  per  cent,  of  the  cases.  The 
course  of  the  disease  is  chronic,  some- 
times lasting  as  long  as  thirty  years.  Be- 
covery  may  follow  death  of  the  echino- 


coccus,  which  occurs  occasionally,  pos- 
sibly from  escape  of  bile  or  blood  into 
the  cyst.  As  a  rule,  the  cyst  ruptures 
on  account  of  its  continued  increase  in 
size.  The  rupture  may  take  place  into 
the  peritoneal  cavity  and  is  usually  fatal 
from  shock;  the  fluid,  being  sterile,  does 
not  cause  peritonitis.  If  inflammatory 
adhesions  to  the  colon,  stomach,  small 
intestine,  or  right  kidney  have  preceded 
the  rupture,  the  cyst  may  rupture  into 
one  of  these  organs,  with  discharge  of 
the  fluid  by  vomiting,  diarrhoea,  or  with 
the  urine.  If  the  cyst  is  situated  in  the 
dome  of  the  liver  it  may  rupture  into  the 
pleura  or  pericardium.  The  latter  is 
fatal,  but  recovery  may  follow  discharge 
through  a  bronchus.  Eupture  may  occur 
into  the  hepatic  vein,  or  the  vena  cava 
and  cause  sudden  death.  The  cyst  may 
open  into  the  bile-passages  and  recov- 
ery follow,  although  grave  symptoms 
usually  result  from  obstruction  and  sec- 
ondary infection. 

The  most  favorable  result  is  by  ad- 
hesion to  the  abdominal  wall  and  per- 
foration externally,  usually  near  the 
umbilicus.  The  cyst  frequently  sup- 
purates, pyogenic  organisms  gaining  ac- 
cess to  the  cavity  by  the  blood  or  bile, 
or  from  a  neighboring  inflammatory 
focus.  As  in  abscess,  the  pus  here  also 
is  said  to  be  usually  sterile. 

Treatment.  ■ —  Operation  alone  offers 
hope  of  relief,  and  brilliant  results  have 
followed  such  intervention.  The  simplest 
operation  consists  in  aspiration,  and  is 
frequently  successful.  If  not  successful, 
injection  of  antiseptic  fluid  should  be 
resorted  to.  Various  antiseptics  have 
been  recommended,  the  last  of  which  is 
probably  silver-nitrate  solution  (1  to 
500).  It  is  said  to  act  by  precipitating 
the  chlorides  and  leading  to  the  death 
of  the  parasite. 
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Statistics  of  abdominal  section  for  hy- 
datid of  the  liver  show  extremely  favor- 
able results, — 68  cases,  with  7  deaths, — 
within  a  fraction  of  90  per  cent,  of  re- 
coveries. The  method  of  operation  by 
two  stages,  producing  peritoneal  adhesion 
by  incision  and  packing  with  carbolized 
gauze,  showed  a  mortality  of  a  fraction 
over  19  per  cent.;  the  operation  by  caus- 
tics gave  a  mortality  of  33.68  per  cent., 
while  that  by  camtle  &  demeure  was  26.66 
per  cent.  Thoracic  incisions  for  hydatids 
of  the  liver  occupying  the  convexity  of 
the  organ  show  a  high  rate  of  mortality. 
Where  an  hydatid  cyst  of  the  liver  has 
ruptured  into  the  pleura,  free  incision 
into  the  pleural  cavity  appears  to  be  the 
only  treatment  which  holds  out  a  fair 
promise  of  success.  Thomas  (Brit.  Med. 
Jour.,  Sept.  28,  '89).  . 

Aspiration  performed  only  in  cases  of 
simple  cysts  of  the  liver  without  daugh- 
ter-progeny, and  in  those  that  have  not 
suppurated.-  Reference  made  to  Davies 
Thomas's  ■  statistics, — 411  tapping-opera- 
tions on  liver-cysts:  73  died,  5  not  re- 
lieved, 92  failed  to  cure,  68  relieved,  163 
reputed  cured,  and  10  cases  result  un- 
known. Alexander  H.  Ferguson  (An- 
nual, '94). 

Method  of  Baccelli,  which  consists  of 
injection  into  the  cyst  of  20  cubic  centi- 
metres of  distilled  water  containing  0.02 
gramme  of  corrosive  sublimate  after  the 
withdrawal  of  30  cubic  centimetres  of  the 
liquid,  should  be  practiced  in  the  treat- 
ment of  echinococcic  cysts  before  a  for- 
mal operation  is  undertaken.  Stefanile 
(Riforma  Med.,  No.  76,  '96). 

The  true  surgical  treatment  of  hy- 
datid cysts  of  the  liver  consists  in  direct 
incision  made  by  the  anterior  abdominal 
route,  by  the  transpleural  route,  or  by 
the  lumbar  incision.  Median  or  lateral 
laparotomy  should  be  reserved  for  antero- 
inferior or  antero-superior  cysts.  The 
transpleural  route  with  resection  of  the 
ribs  is  the  best  way  of  reaching  sub- 
diaphragmatic cysts  which  are  deeply 
placed.  Lumbar  incision  allows  the  sur- 
geon to  reach  cysts  in  the  posterior  and 
lower  part  of  the  liver.  Bolognesi  (Bull. 
Gen.  de  Ther.,  Mar.  30,  '96) . 

In  hydatids  of  the  liver:  an  incision 
over  the  most  prominent  part  of  the  mass 


should  be  made,  if  a  mass  can  be  de- 
tected; but,  if  no  tumor  is  obvious,  the 
guide  to  incision  is  the  area  of  hardening 
and  of  dullness  on  percussion.  They 
should  be  produced  by  suturing  the  peri- 
toneum around  the  mass.  The  aspirator 
is  used  to  prove  diagnosis,  always  bear- 
ing in  mind  the  possibility  that  typical 
fluid  will  not  appear,  as  it  may  be  too 
thick  to  enter  the  needle.  When  it  has 
been  found  necessary  to  produce  adhe- 
sions artificially  the  surgeon  waits  for 
several  days  before  opening  the  cyst. 
The  opening  made  in  the  cyst- wall  should 
be  of  sufficient  size  to  admit  a  large-sized 
drainage-tube.  The  dressing  must  be 
conducted  with  the  strictest  antiseptic 
care.  For  the  first  week  after  operation 
the  cyst-cavity  should  be  washed  out 
with  sterile  water,  after  this  with  car- 
bolic solution,  iodine  solution,  or  any 
of  the  antiseptic  solutions.  J.  Frank 
(Amer.  Jour.  Med.  Sci.,  Oct.,  '96). 

In  resection  of  the  liver  for  echinococ- 
cus  stress  laid  on  the  value  of  a  prelimi- 
nary ligature  passed  through  the  whole 
substance  of  the  liver,  so  as  to  keep  the 
organ  well  in  the  abdominal  wound.  Pal- 
leroni  (Gazz.  degli  Osped.,  Aug.  7,  '98). 

Case  of  hydatid  cyst  of  the  liver  and 
a  case  of  abscess  of  the  liver,  both  of 
which"  were  treated  by  transpleural 
drainage,  a  portion  of  the  ninth  rib  hav- 
ing been  removed.  In  order  to  shut  off 
the  pleural  cavity  the  cyst  in  the  first 
patient  was  sutured  to  the  tissues  of 
the  chest-wall,  and  in  the  second  patient 
the  same  result  was  achieved  by  the 
suturing  of  the  viscera  to  the  parietal 
layer  of  the  pleura.  Both  patients  re- 
covered. Newbolt  (Brit.  Med.  Jour., 
Jan.  24,  1903). 

Free  incision  and  drainage  are  being 
resorted  to  more  frequently  of  late,  and 
with  results  that  justify  such  radical 
means. 

Electrolysis  and  potassium  iodide  have 
been  successful  in  a  few  cases. 

Amyloid  Liver. 

Symptoms. — There  are  no  characteris- 
tic symptoms  of  amyloid  liver.  The  pa- 
tient presents  the  symptoms  of  the  pri- 
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mary  disease  to  which  the  amyloid 
change  is  due.  He  is  pale,  cachectic,  and 
later  may  be  dropsical.  There  is  no 
jaundice  or  bile-pigment  in  the  urine. 
Bile  is  secreted  and  flows  into  the  in- 
testines, coloring  the  contents.  There  is 
disturbance  of  digestion  and  often  diar- 
rhoea, on  account  of  the  amyloid  deposit 
in  the  intestine.  The  urine  is  usually 
copious,  pale,  of  low  specific  gravity,  and 
contains  much  albumin  on  account  of 
the  amyloid  disease  of  the  kidneys. 

On  physical  examination  the  liver  is 
found  large,  firm,  smooth,  and  not  ten- 
der. Its  lower  edge  is  usually  rounded, 
but  sometimes  sharp,  and  not  rarely  as 
low  as  the  iliac  crest.  There  are  no  signs 
of  portal  obstruction.  The  spleen  may 
be  large,  on  account,  chiefly,  of  the  amy- 
loid change  in  it. 

Course  and  Duration.  —  The  general 
condition  grows  gradually  worse,  the  sur- 
face becomes  an  earthy  pallor,  which, 
some  believe,  is  characteristic,  and  the 
patient  dies  from  exhaustion,  if  not  cut 
off  by  an  intercurrent  affection  or  a  "ter- 
minal infection." 

The  duration  of  the  disease  is  usually 
several  years,  although  occasional  cases 
run  their  course  in  a  few  months. 

Diagnosis. — This  is  usually  easy  from 
the  associated  conditions.  The  occur- 
rence of  progressive  enlargement  of  the 
liver  in  a  case  of  long-standing  suppura- 
tion, especially  of  a  tuberculous  or  syphi- 
litic character,  renders  the  diagnosis  al- 
most certain.  The  co-existence  of  de- 
generation of  the  kidneys,  spleen,  and 
intestines  adds  to  the  certainty  of  the 
diagnosis. 

Etiology. — In  amyloid  liver  a  deposit 
of  waxy  material  takes  place  in  the 
blood-vessels  and  interstitial  tissue  of  the 
liver.  It  occurs  as  part  of  a  general  de- 
generation in  certain  constitutional  con- 
ditions of  which  prolonged  tuberculous 


suppurations  of  the  bones,  lungs,  and 
urinary  tract  are  the  most  frequent. 
Next  to  these,  syphilitic  suppurations  are 
the  most  common  causes;  but  the  amy- 
loid change  may  occur  in  syphilis  with- 
out suppuration.  It  is  also  occasionally 
found  in  rickets,  Bright's  disease,  leu- 
kaemia, malignant  disease,  and  in  pro- 
tracted convulsions  from  infectious 
fevers. 

Morbid  Anatomy. — In  advanced  stages 
the  liver  is  greatly  and  uniformly  en- 
larged. Its  size  may  be  doubled  and  its 
weight  more  than  trebled.  The  surface 
is  smooth,  firm,  and  of  a  slightly  glisten- 
ing yellowish-gray  color.  On  section  the 
surface  has  an  anaemic,  waxy  appearance, 
is  semitranslucent  in  thin  sections,  and 
the  infiltrated  areas  stain  a  rich  mahog- 
any-brown on  the  application  of  a  dilute 
solution  of  iodine,  while  the  normal  parts 
become  a  light  yellow. 

The  morbid  change  usually  affects  the 
capillaries  in  the  middle  zone  of  the 
hepatic  lobules  first,  and  later  the  inter- 
lobular vessels  and  connective  tissue.  In 
the  capillaries  "the  amyloid  substance 
lies  between  the  endothelium  and  the 
liver-cells,  and  the  latter  atrophy  appar- 
ently because  of  the  pressure  which  the 
amyloid  substance  exerts.  Some  of  the 
cells  show  fatty  and  albuminous  degener- 
ation" (Thoma). 

Similar  changes  are  usually  found  in 
the  spleen,  kidneys,  and  mucous  mem- 
branes of  the  intestines. 

Amyloid  disease  of  the  liver  is  local- 
ized to  the  tiny  blood-vessels  at  first,  to 
the  walls  of  the  trabecular  capillaries; 
later,  of  the  intralobular  capillaries. 
Amyloid  matter  forms  a  solid  cylinder 
of  the  former  arterial  walls,  with  al- 
most total  obliteration  of  the  lumen  of 
the  vessel.  When  the  liver-cells  show 
changes,  these  begin  near  the  affected 
capillaries.  Thus  it  is  that  specimens 
may  show  three  layers  in  a  lobule — a 
narrow  periphery  of  fatty  degeneration, 
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normal  liver-cells  in  the  centre,  and  be- 
tween them  the  intermediate  layer  show- 
ing the  changes  of  amyloid  degeneration. 
The  cell-granulations  are  gradually  re- 
placed by  this  material.  Others  claim 
that  the  hepatic  cells  never  become  amy- 
loid, the  changes  found  in  them  being 
due  to  mechanical  forces  alone.  The 
author  gives  a  detailed  description  of 
the  histological  findings  in  two  cases  of 
amyloid  disease  of  the  liver.  His  inves- 
tigations show  that  amyloid  degenera- 
tion is  not  seen  in  the  liver-cells  at  all, 
the  changes  there  found  being  those  of 
compression,  deformity,  and  atrophy,  al- 
ways secondary  and  mechanical.  B. 
Auche  (Jour,  de  M6d.  de  Bordeaux, 
Sept.  15,  1901). 
Prognosis.  —  The  prognosis  is  bad. 
Many,  however,  claim  that  a  cure  is  pos- 
sible in  the  initial  stage  if  the  cause  is 
removed. 

Treatment.  — t  There  is  no  effective 
remedy  for  the  disease  known;  therefore 
the  treatment  should  be  prophylactic. 

Tuberculous  disease  of  bones  should  be 
treated  surgically  and  cured  as  soon  as 
possible,  as  should  also  chronic  suppura- 
tions of  all  kinds.  Syphilis  should  be 
vigorously  treated.  The  patient  should 
be  nourished  and  the  strength  main- 
tained as  well  as  possible. 
Fatty  Liver. 

Fatty  liver  occurs  under  two  forms: 
fatty  infiltration  and  fatty  degeneration. 
The  former  represents  a  normal  condi- 
tion, since  liver-cells  always  contain  some 
minute  globules  of  fat.  In  this  form  the 
particles  of  fat  penetrate  the  liver-cells, 
where  they  coalesce  into  growing  drop- 
lets and  push  aside  the  cell-protoplasm 
and  often  destroy  it  by  interfering  with 
its  nutrition. 

In  fatty  degeneration  there  is  a  conver- 
sion of  the  protoplasm  itself  of  the  cell 
into  fat  probably  by  the  action  of  some 
toxic  agents,  such  as  phosphorus. 
Fatty  Infiltration. 
Symptoms.- — There  are  no  distinctive 


symptoms.  The  liver  may,  if  large,  be 
felt  to  be  smooth,  soft,  not  tender,  and 
with  rounded  edges.  There  is  no  jaun- 
dice. Addison  long  ago  drew  attention 
to  a  semitransparent,  pale,  smooth,  soft 
skin,  feeling  like  softest  satin,  occurring 
in  fatty  liver.  He  considered  it  almost 
pathognomonic.  And  Hebra  noticed  a 
similar  condition  of  skin  in  habitual 
spirit-drinkers,  and  in  them  fatty  liver  is 
common. 

Diagnosis. — The  fatty  liver  can  usually 
be  recognized  by  its  soft,  smooth  charac- 
ter and  its  occurring  in  the  obese  or  the 
emaciated.  The  large  amyloid  liver  is 
distinguished  by  being  firm,  larger,  and 
by  the  history  of  the  cause  and  the  evi- 
dence of  renal  disease. 

Etiology.  —  The  conditions  tinder 
which  fatty  infiltration  occurs  may  be 
divided  into  two  main  classes,  strikingly 
in  contrast  with  one  and  other.  In  one 
class  the  fatty  liver  results  from  dietetic 
errors,  from  eating  an  oversupply  of  rich 
food,  and  as  a  part  of  general  obesity, 
chiefly  in  persons  of  sedentary  habits. 
The  blood  is  overcharged  with  fat,  of 
which  much  is  stored  in  the  hepatic  cells. 
The  other  class  consists  of  cachectic 
cases,  of  which  pulmonary  phthisis  fur- 
nishes the  greater  number.  In  these,  on 
account  of  the  low  powers  of  oxidation, 
even  the  small  amount  of  food  that  is 
taken  is  not  properly  oxidized  and  much 
of  it  is  converted  into  fat  and  deposited 
in  the  liver-cells. 

The  autopsy  reports  at  the  New  York 
Foundling  Hospital  studied  with  special 
reference  to  the  condition  of  the  liver. 
These  consisted  of  some  500  cases,  and 
showed  that  cirrhosis  of  the  liver  is  very 
rare  in  infancy,  as  is  also  the  condition  of 
waxy  liver.  A  careful  study  of  fatty 
livers  gives,  in  contradistinction  to  the 
ordinary  statements  given  in  text-books, 
the  following  conclusions:  (1)  fatty 
livers  occur  very  frequently  in  the  in- 
fants and  children  that  come  to  autopsy 
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at  the  Foundling  Hospital, — in  about  41 
per  cent,  of  all  cases;     (2)  the  condition 
of  nutrition  of  the  child  apparently  has 
no  connection  with  the  fatty  condition 
of  the  liver,  the  condition  of  nourishment 
in  the  cases  having  fatty  livers  averaging 
about  the  same  as  in  the  whole  number 
of  cases;     (3)    fatty  livers  occur  rarely 
in  the  chronic  wasting  diseases,  such  as 
marasmus,  malnutrition,  or  rachitis  and 
syphilis,  unless  such  condition  be  com- 
plicated by  an  acute  disease;     (4)   with 
tuberculosis  fatty  livers  occur  not  more 
often  than   with  other  conditions;     (5) 
fatty     livers     occur     most     often     with 
acute    meningitis,    gastro-intestinal    dis- 
orders,  measles,  and  diphtheria.     R.  G. 
Freeman   (Boston  Med.  and  Surg.  Jour., 
Oct.  19,  '99). 
Morbid  Anatomy. — The  liver  is  large, 
smooth,  and  soft.    It  may  weigh  ten  or 
twelve  pounds.     The  edge  is  thick  and 
rounded.     The  deposit  of  fat  begins  in 
the  cells  at  the  periphery  of  the  lobule, 
and  in  time  distends  them.     It  can  be 
extracted  from  the  cell  with  ether,  leav- 
ing the  cell  shrunk. 

The  specific  gravity  of  the  liver  is  re- 
duced, so  that  the  whole  organ  floats 
when  placed  in  water. 

Prognosis. — This  will  depend  on  the 
cause.  If  the  condition  that  leads  to  the 
deposit  of  fat  in  the  liver  is  relieved  the 
further  deposit  of  fat  will  cease  and  the 
hepatic  cells  will  gradually  be  restored 
to  their  normal  condition. 

Treatment. — Treatment  should,  there- 
fore, be  directed  to  the  cause  of  the  con- 
dition. In  the  obese  there  should  be  a 
careful  regulation  of  diet,  with  a  view  to 
lessening  the  formation  of  fat  while  sus- 
taining the  strength.  Habits  of  early 
rising  and  active  exercise  should  be  en- 
couraged, care  being  taken  not  to  induce 
overfatigue,  especially  if  the  heart  shows 
signs  of  weakness,  as  it  often  does  from 
fatty  infiltration  or  degeneration.  "Water 
should  be  freely  taken  on  an  empty  stom- 
ach, and  occasional  purging  resorted  to. 


Little,  if  any,  alcoholic  stimulants,  espe- 
cially beer,  should  be  allowed.  If  suffi- 
cient active  exercise  cannot  be  taken, 
massage  and  resistance  movements  will, 
to  a  great  extent,  supply  its  place. 

In  the  anaemic  form  of  fatty  liver,  such 
as  occurs  in  pulmonary  phthisis,  the 
treatment  should  aim  at  improving  the 
general  condition  without  regard  to  the 
liver. 

Fatty  Degeneration.  —  This  results 
from  poisoning  of  some  form,  as  in  acute 
yellow  atrophy,  in  which  the  liver- 
changes  are  typical  of  fatty  degeneration. 

Inflammation  of  the  Bile-passages  and 
Gall-bladder  (Angiocholitis  or  Cholan- 
gitis and  Cholecystitis). 

Definition. — This  consists  in  an  in- 
flammation of  the  biliary  tract.  It  may 
affect  the  common  bile-duct  and  all  its 
branches  or  any  part  of  them,  the  cystic 
duct,  or  the  gall-bladder. 

Symptoms.  —  Since  catarrhal  cholan- 
gitis nearly  always  follows  gastro-enteric 
catarrh,  the  usual  acute  dyspeptic  symp- 
toms precede  those  due  to  the  disease  of 
the  bile-ducts;  such  as  anorexia,  belch- 
ing of  gas,  epigastric  distension,  nausea, 
vomiting,  and  constipation.  These  symp- 
toms may,  however,  be  very  mild,  or 
most  of  them  may  be  absent,  and  jaun- 
dice be  the  first  symptom  noticed.  The 
jaundice  deepens  rapidly,  but  is  always 
of  a  bright-yellow  tint,  never  the  green 
or  bronzed  hue  of  that  due  to  malignant 
disease.  The  stools  are  clay-colored 
and  the  urine  contains  bile-pigment. 
The  temperature  may  be  slightly  ele- 
vated. The  pulse  is  usually  normal,  but 
may  be  slow,  being  only  40  or  50  to  the 
minute.  A  dull,  heavy,  sleepy  condition 
may  be  present.  The  liver  is  sometimes 
enlarged  and  palpable  below  the  costal 
margin. 

If  the  catarrhal  inflammation  is  con- 
fined to  the  gall-bladder  the  cystic  duct 
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usually  becomes  obstructed  by  pressure 
of  the  bladder-contents  on  the  outlet. 
No  jaundice  occurs,  or  any  of  the  fore- 
going symptoms,  except  a  sense  of  press- 
ure and  sensitiveness  at  the  seat  of  the 
gall-bladder.  When  distended,  it  may, 
if  the  abdominal  wall  is  lax  and  not  too 
thick,  be  felt  as  a  pear-shaped  mass  ad- 
herent to  the  liver  and  moving  with  it. 

In  suppurative  cholangitis  the  symp- 
toms are  usually  severe,  but  may  be 
latent,  especially  if  the  disease  occurs  in 
the  course  of  an  acute  infectious  disease. 
There  is,  in  most  cases,  a  previous  his- 
tory of  gall-stones.  The  patient  usually 
suffers  from  irregularly  recurring  chills, 
with  fever  and  sweating,  the  temperature 
rising  to  104°  F.  or  more.  There  is 
swelling  and  tenderness  of  the  liver. 
Jaundice  is  always  present,  but  more 
variable  than  in  the  catarrhal  variety; 
it  may  be  intense.  Leucocytosis  occurs 
and  is  suggestive  of  the  condition.  Later 
the  case  presents  the  appearance  of  a 
well-marked  general  pyaemia  with  ema- 
ciation and  weakness. 

In  chronic  catarrhal  angioeholitis  the 
symptoms  may  be  very  characteristic. 
The  jaundice  may  vary  if  the  degree  of 
obstruction  alters,  as  it  often  does  when 
a  gall-stone  is  situated  in  the  diverticu- 
lum of  Vater,  where  it  may  act  as  a 
"ball-valve,"  producing  complete  ob- 
struction as  it  moves  into  the  outlet  of 
the  duct,  and,  again,  allowing  bile  to 
pass  as  it  moves  back  into  the  diverticu- 
lum. In  chronic  angioeholitis  there  are 
often  recurrent  attacks  of  fever  with 
chills  and  sweating,  the  so-called  inter- 
mittent hepatic  fever.  Such  cases  may 
have  a  history  extending  through  some 
years.  It  is  probably  to  this  class  belong 
the  cases  regarded  as  suppurative  cho- 
langitis with  a  prolonged  history  and 
ultimately  terminating  in  recovery. 

Diagnosis. — In    acute    catarrhal    cho- 


langitis the  diagnosis  is  usually  easily 
made  from  the  digestive  disturbance  and 
gradual  onset  of  the  jaundice.  Gall- 
stones are  excluded  by  the  absence  of 
colic  and  the  fact  that  the  jaundice  is 
not  of  sudden  development.  In  catar- 
rhal cholecystitis  there  is  enlargement 
of  the  gall-bladder,  which  may  be  palpa- 
ble as  a  pyriform  tumor  adherent  to  the 
liver  and  rising  and  falling  with  respira- 
tion. Not  infrequently  a  tongue-like 
lobe  of  the  liver  is  mistaken  for  a  dis- 
tended gall-bladder.  So  may  also  a 
movable  kidney;  it  is  usually  more  easily 
displaced,  and  is  not  attached  to  the 
liver.  Instead  of  being  smooth,  rounded, 
and  elastic,  the  distended  gall-bladder 
may,  from  inflammatory  thickening,  ap- 
pear more  like  a  solid  tumor  and  be  mis- 
taken for  cancer  in  this  situation,  but 
cancer  is  usually  associated  with  jaun- 
dice and  cachexia.  Echinococcic  cysts 
have  also  to  be  excluded;  aspiration  may 
be  necessary  to  do  so.  The  history  and 
shape  of  the  tumor  may  be  sufficient  to 
differentiate  between  the  two  conditions. 

The  diagnosis  of  suppurative  cholan- 
gitis is  to  be  made  by  a  history  of  gall- 
stones, the  occurrence  of  a  septic  condi- 
tion with  enlargement  and  tenderness  of 
the  liver,  and  the  existence  of  leucocyto- 
sis. There  is  progressive  loss  of  flesh  and 
strength.  The  duration  rarely  exceeds 
a  few  weeks,  the  cases  lasting  months  and 
ultimately  recovering  being  most  prob- 
ably cases  of  chronic  catarrhal  cholan- 
gitis due  to  obstruction,  and  causing  in- 
termittent hepatic  fever. 

Etiology. — Inflammation  of  the  bile- 
passages  usually  results  from  extension 
of  an  inflammatory  process  from  the 
duodenum,  and  is,  in  the  majority  of 
cases,  associated  with  gall-stones.  The 
duodenal  catarrh  that  precedes  the  cho- 
langitis usually  follows  acute  indigestion. 
The  young  are  most  susceptible  to  it, 
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but  it  may  occur  at  any  age.  It  occurs 
also  as  the  result  of  exposure  to  cold, 
chills,  malaria,  typhoid  fever,  pneumo- 
nia, and  in  the  course  of  Bright's  disease, 
chronic  heart  disease,  emphysema,  etc. 
It  may  occur  in  the  course  of  any  or- 
ganic disease  of  the  liver,  as  inflam- 
mation, cancer,  and  hydatids.  Chronic 
catarrhal  cholangitis  may  possibly  be  a 
sequel  to  the  acute.  It  is  always  due  to 
obstruction  of  the  common  bile-duct 
from  gall-stones,  stricture,  pressure  from 
without,  etc.  The  obstruction  may  be 
complete,  in  which  case  the  ducts  are 
greatly  dilated  and  filled  with  clear, 
watery  fluid  similar  to  that  of  dropsy  of 
the  gall-bladder.  If  the  obstruction  is 
incomplete,  there  is  less  dilatation  of  the 
ducts,  and,  as  some  bile  filters  through, 
their  contents  are  bile-stained  and  tur- 
bid. The  gall-bladder  is  not  much  di- 
lated in  these  cases,  obstruction  of  the 
cystic  duct  being  necessary  to  cause  great 
dilatation  of  it.  Gall-stones  are  usually 
found  in  it. 

Suppurative  cholangitis  is  usually  as- 
sociated with  gall-stones,  less  frequently 
with  echinococei  and  round  worms.  The 
mucosa,  injured  by  such  foreign  bodies, 
becomes  more  susceptible  to  invasion  by 
pyogenic  organisms,  and  these  are  pres- 
ent normally  in  the  intestines  and  in  the 
lowest  part  of  the  common  bile-duct. 

Morbid  Anatomy. — In  acute  catarrhal 
cholangitis  the  lower  part  of  the  com- 
mon bile-duct  is  usually  chiefly,  and  may 
be  the  only  part,  affected.  The  inflam- 
mation may  extend  to  its  larger  branches. 
Post-mortem  evidences  are  slight,  as  red- 
ness and  swelling  disappear  after  death. 
A  plug  of  inspissated  mucus  may  fill  the 
diverticulum  of  Vater  and  completely 
obstruct  the  flow  of  bile.  The  gall- 
bladder, when  affected,  contains  a  more 
or  less  viscid  mucous  secretion;  if  there 
is   obstruction   of  the   cystic   duct,   the 


bladder  becomes  distended  with  fluid,  of 
which  it  may  contain  one  or  more  pints, 
usually  thin  and  without  bile.  The  walls 
of  the  gall-bladder  are  thin  and  shining; 
but,  if  the  obstruction  persist,  they  may 
become  much  thickened. 

In  suppurative  angiocholitis  the  com- 
mon duct  becomes  greatly  dilated  and  its 
walls  much  thickened.  Similar  changes 
occur  in  the  gall-bladder.  Both  are  dis- 
tended with  pus.  Ulceration  may  occur 
and  perforation  into  the  stomach,  colon, 
or  duodenum,  or  even  into  the  urinary 
or  respiratory  tract.  The  intrahepatic 
bile-ducts  may  be  distended  with  pus, — 
which  is  usually  bile-stained.  The  sup- 
purative process  may  extend  to  the 
hepatic  substance,  resulting  in  abscess- 
formation,  or  to  the  portal  vein,  and 
pylephlebitis  result. 

The  bacteria  present  in  these  inflam- 
matory processes  are  very  various.  The 
bacillus  coli  communis  probably  plays  the 
most  important  part,  but  staphylococci 
and  streptococci  are  also  common,  as 
they  are  all  present  in  the  duodenum 
in  health.  The  pneumococcus  and  the 
typhoid  bacillus  may  be  the  active 
agents. 

Treatment. — This  consists  in  measures 
to  relieve  the  gastro-duodenal  catarrh. 
Plenty  of  liquids  should  be  taken,  espe- 
cially the  alkaline  mineral  waters.  The 
bowels  should  be  moved  freely,  but  not 
immoderately,  by  the  use  of  calomel  fol- 
lowed by  salines,  such  as  Carlsbad  salts, 
phosphate  of  soda,  etc.  Bicarbonate  of 
soda,  with  bismuth,  may  prove  useful  for 
the  gastric  disturbance.  Such  antiseptics 
as  resorcin,  guaiacol-carbonate,  and  sa- 
licylate of  bismuth  are  useful.  A  large 
cold,  rectal  enema  may  he  given  daily; 
it  is  said  to  stimulate  contraction  of  the 
gall-bladder  and  ducts  and  thus  promote 
expulsion  of  the  mucus  that  is  obstruct- 
ing the  escape  of  bile.    The  water  is  to 
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be  retained  so  as  to  furnish  more  liquid 
for  excretion,  but  it  cannot  effect  that 
object  better  than  water  taken  by  the 
stomach. 

Light  liquid  diet  only  should  be  given, 
as  it  is  easy  of  digestion  and  less  apt  to 
ferment. 

Tumors  of  the  Biliary  Tract. 

Cancer. 

Etiology. — Cancer  may  occur  as  a 
primary  disease  of  the  gall-bladder  and 
of  the  bile-ducts  or  may  be  secondary  to 
cancer  of  the  liver,  stomach,  pancreas,  or 
peritoneum. 

Primary  cancer  of  the  gall-bladder 
affects  females  much  oftener  than  males 
—in  the  ratio  of  3  or  4  to  1.  The  bile- 
ducts  are  affected  about  equally  in  the 
two  sexes.  The  disease  occurs  usually 
from  forty  to.  seventy,  but  occasional 
cases  are  met  with  in  early  life  and  at 
advanced  age. 

Gall-stones  are  present  in  practically 
all  cases  of  cancer  of  the  gall-bladder. 
The  relationship  between  the  two  condi- 
tions is  in  dispute.  Some  regard  the 
cancer  as  developing  in  the  glands  of  the 
mucosa  on  account  of  the  irritation  by 
the  calculi;  while  others  look  upon 
them  as  formed  subsequently  to  the  com- 
mencement of  the  cancer.  The  greater 
frequency  of  occurrence  of  gall-stones 
in  females  gives  support  to  the  view  that 
their  irritation  frequently  excites  the  de- 
velopment of  cancer. 

Attention  called  to  the  frequency  with 
which  cancer  and  biliary  lithiasis  are 
associated.  Of  44  cases  of  mammary  can- 
cer in  females,  gall-stones  were  found  in 
16  per  cent.:  a  ratio  twice  as  high  as 
that  stated  to  hold  for  women  dead  of 
causes  other  than  cancer.  Williams 
(Brit.  Med.  Jour.,  Aug.  26,  '93). 

The  disease  usually  begins  at  the 
fundus  of  the  gall-bladder,  and  at  either 
extremity  of  the  common  bile-duct. 


Cancer  of  the  Bile-ducts. 

Symptoms. — It  rarely  forms  a  tumor 
that  can  be  felt  through  the  abdominal 
wall.  The  jaundice  usually  occurs  early, 
and  is  intense  and  persistent.  The  stools 
are  persistently  clay  colored.  A  fatal 
termination  usually  follows  in  three  or 
four  months,  from  chohemia.  It  may 
be  the  cause  of  cholangitis  with  inter- 
mittent hepatic  fever  or  there  may  be 
suppurative  cholangitis. 

Diagnosis. — It  is  practically  impos- 
sible to  make  a  positive  diagnosis  with- 
out an  exploratory  operation.  The  per- 
sistent intense  jaundice  is  suggestive,  and 
may,  in  some  cases,  render  the  diagnosis 
extremely  probable,  especially  in  the  ab- 
sence of  biliary  colic. 

Morbid  Anatomy. — The  cancer  usu- 
ally develops  in  the  circumference  of  the 
duct  as  an  infiltration  of  the  submucous 
tissue.  The  surface  of  the  deposit  may 
be  smooth  or  ulcerated.  They  occur 
most  frequently  in  the  diverticulum  of 
Vater  and  may  extend  to  the  duodenal 
papilla. 

Cancer  of  the  Gall-bladder. 

Symptoms  and  Signs. — Not  rarely 
the  attention  is  first  arrested  by  the  acci- 
dental discovery  of  a  smooth,  firm,  egg- 
shaped  swelling  below  the  costal  margin. 
It  is  fixed  to  the  liver  and  moves  with  it 
in  respiration.  There  is  usually  a  sense 
of  discomfort  and  later  often  of  irregu- 
lar pain  in  the  neighborhood  of  the  mass. 
The  pain  is  rarely  persistent  or  severe, 
and  may  disappear  altogether.  It  is  usu- 
ally worse  at  night  and  may  ■  extend 
around  to  the  back.  Later,  as  the  tumor 
enlarges,  it  becomes  less  defined,  and 
nodules  often  appear  on  its  surface.  If 
dissemination  has  occurred,  nodules  may 
be  felt  on  the  liver  and  in  the  perito- 
neum. Ascites  may  result  from  the  peri- 
toneal affection  or  from  pressure  by  dis- 
eased lymph-glands  on  the  portal  vein 
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in  the  hilum  of  the  liver.  Jaundice  oc- 
curs in  probably  not  more  than  half  of 
the  cases;  when  it  occurs  it  is  a  late 
symptom  and  depends  on  pressure  on  the 
bile-ducts  in  the  hilum. 

There  is  usually  early  general  failure 
of  health.  In  the  later  stages  there  is 
marked  cachexia,  and  loss  of  flesh  and 
strength,  with,  not  infrequently,  mental 
weakness  and  a  prolonged  period  of  sub- 
delirium.  Adhesions  to  the  intestines 
may  give  rise  to  symptoms  of  partial  or 
complete  obstruction. 

The  course  is  usually  rapid,  death  oc- 
curring in  a  few  months  after  the  ap- 
pearance of  the  tumor. 

Diagnosis. — The  presence  of  a  tumor 
and  the  progressive  character  of  the 
local  and  general  symptoms  of  the  dis- 
ease usually  suffice  for  a  diagnosis.  In 
the  absence  of  a  tumor  the  diagnosis  is 
difficult  and  may  be  impossible,  as  it  may 
be  also  to  distinguish  a  tumor  formed 
by  matted  intestine  from  local  peritonitis 
from  a  tumor  of  the  gall-bladder.  Even 
incision  and  exploration  not  rarely  fail 
to  clear  up  the  difficulty. 

Tumors  of  the  pylorus,  of  the  trans- 
verse colon,  of  the  kidney,  and  of  the 
suprarenal  gland  may  simulate  tumor  of 
the  gall-bladder. 

Morbid  Anatomy. — The  cancer  may 
begin  at  the  fundus  or  near  the  cystic 
duct,  but  often  the  walls  of  the  gall- 
bladder are  found  uniformly  thickened. 
The  diseased  gall-bladder  may  form  a 
large,  smooth  or  nodular  mass  adherent 
to  the  liver  and  to  the  intestines,  and  in 
the  centre  of  the  mass  a  considerable 
cavity  filled  with  opaque  gray  fluid  con- 
taining much  flocculent  material  and 
several  gall-stones.  The  cancer  is  usu- 
ally a  cylindrical  epithelioma,  but  it 
varies  much.  It  may  extend  into  the 
liver  directly  or  by  way  of  the  portal 
fissure,  where  it  may  affect  the  portal 


vein  and  give  rise  to  multiple  deposits 
in  the  liver.     The  lymph-glands  in  the 
hilum  of  the  liver  are  usually  affected. 
Treatment. — Symptomatic  treatment 
is  usually  all  that  can  be  carried  out.    If 
the  disease  is  recognized  early  before  it 
has  affected  neighboring  structures  cho- 
lecystectomy may  be  practicable.    Mayo 
Robson  reports  such  a  case  in  which  he 
removed  a  large  portion  of  the  right  lobe 
of  the  liver  with  the  gall-bladder.     The 
patient  made  a  good  recovery.     Other 
similar  cases  have  been  lately  reported. 
Gall-stones    are    the   most   important 
etiological  factors  in  malignant  disease 
of    the    gall-bladder;    he    advises    early 
operation,  other  things  being  equal,  on 
active  gall-stones,  as  nearly  all  the  mor- 
tality-giving  complications   are  the   re- 
sult of  delay.     Out  of  two  hundred  and 
fifty     uncomplicated     gall-stone     opera- 
tions, the  mortality  was  less  than  1  per 
cent.    Primary  cancer,  as  a  rule,  gives  a 
hard  tumor  in  the  region   of  the  gall- 
bladder, which  is  tender  to  touch,  and, 
unless  there  is  a  peritoneal  involvement, 
rigidity  of  the  overlying  muscle  is  not 
marked.     It   has    been   stated   that   at 
least  one-half  of  the  cases  of  jaundice 
diagnosticated  as  due  to  gall-stones  are 
caused  by  cancer  or  complicated  with  it. 
William  J.   Mayo    (Medical   News,  Dec. 
13,  1902). 

Other  tumors  of  the  bile-ducts  are  rare. 

Fibromata  have  been  met  with.  Adeno- 
mata occur  occasionally.  I  met  with  one 
of  the  diverticulum  of  the  common  duct 
in  a  man  aged  50  years.  A  gradually- 
increasing  jaundice  was  the  first  symp- 
tom. Later  suppurative  cholangitis  oc- 
curred, with  chills,  high  fever,  and 
tender  liver.  At  the  autopsy  the  mass 
in  the  duct  was  found  to  act  like  a  ball- 
valve,  obstructing  the  discharge  of  bile. 

Acute  Empyema  of  the  Gall-bladder 
(Acute  Infectious  Cholecystitis;  Acute 
Phlegmonous  Cholecystitis) . 

Symptoms. — The  onset  is  usually  sud- 
den, with  pain  in  the  right  side  of  the 
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abdomen  in  its  upper  part,  but,  as  in 
appendicitis,  the  pain  may  be  general 
Over  the  abdomen.  Nausea,  vomiting;  a 
rapid,  feeble  pulse;  thoracic  breathing, 
rise  of  temperature,  prostration,  disten- 
sion, and  tenderness  of  the  abdomen  are 
the  chief  symptoms.  In  the  cases  in 
which  the  disease  is  circumscribed  local 
tenderness  soon  becomes  more  marked. 
Jaundice  is  not  usually  present.  Intes- 
tinal symptoms  may  be  marked  and  not 
infrequently  lead  to  a  diagnosis  of  acute 
intestinal  obstruction. 

Diagnosis. — This  is  often  impossible, 
especially  in  the  fulminating  cases.  It 
is  most  often  confounded  with  gangre- 
nous appendicitis.  In  the  less  severe 
cases  the  signs  of  local  disease — as  pain, 
tenderness,  signs  of  exudation,  abdom- 
inal tension,  etc_. — may  be  sufficient  to 
distinguish  between  the  two  diseases,  un- 
less the  appendix  is  situated  abnormally 
high. 

Perforation  of  the  stomach,  the  duo- 
denum, the  colon,  the  gall-bladder,  etc., 
usually  causes  greater  collapse  at  first 
and  less  marked  septic  symptoms  later. 

Etiology.  —  Acute  empyema  of  the 
gall-bladder  is  a  rare  disease.  Cases  have 
been  reported  from  time  to  time  during 
the  last  few  years.  In  about  75  per  cent, 
of  cases  it  is  associated  with  gall-stones. 
It  is  doubtless  due  to  infection  by  bac- 
teria which  may  gain  access  by  way  of 
the  blood  or  the  bile.  The  typhoid  bacil- 
lus, the  colon  bacillus,  the  pneumococ- 
cus,  and  the  staphylococcus  are  the  or- 
ganisms most  frequently  present.  Quite 
a  large  number  of  cases  have  followed 
typhoid  fever,  in  some  instances  months 
after  convalescence. 

A  comparison  has  been  drawn  between 
the  causation  of  this  disease  and  of  ap- 
pendicitis, the  gall-bladder  affection  be- 
ing of  less  frequent  occurrence  on  ac- 
count of  its  ampler  blood-supply. 


Morbid  Anatomy. — The  gall-bladder 
is  distended,  but  not  large,  not  contain- 
ing more  than  a  few  ounces  of  muco-pus. 
There  is  a  strong  tendency  to  gangrene, 
proportioned  to  the  virulence  of  the  in- 
fection and  the  tension  of  the  organ. 
The  course  is  rapid,  usually  within  four 
or  five  days.  Adhesions  are  early  formed 
to  the  intestines,  omentum,  etc.  Later, 
perforation  may  occur  and  abscess  result, 
or  an  abscess  may  form  without  perfora- 
tion. In  the  severe  cases  general  peri- 
toneal infection  is  liable  to  occur.  The 
contents  of  the  gall-bladder  may  be  very 
foetid. 

Treatment. — Acute  empyema  of  the 
gall-bladder  is  so  rapidly  fatal  that  only 
prompt  measures  are  successful.  As 
in  phlegmonous  appendicitis,  so  here 
prompt  surgical  treatment  is  necessary. 
The  real  difficulty  is  in  making  the  diag- 
nosis. In  the  early  stage  care  should 
be  taken  not  to  obscure  the  symptoms  by 
the  undue  use  of  opium.  The  temporary 
measures  should  consist  in  absolute  rest, 
hot  applications,  complete  abstinence 
from  food,  water  only  being  given  by 
the  mouth,  and  relief  of  symptoms  as 
far  as  possible  until  the  necessity  for 
operation  is  established  when  the  gall- 
bladder, if  there  is  empyema  or  gangrene 
of  it,  should  be  incised  and  drained  or 
removed.  In  milder  cases,  in  which  the 
disease  is  localized,  it  is  probably  wiser 
to  delay  operation  until  the  disease  has 
been  well  circumscribed  by  the  inflam- 
matory process,  when  incision  and  drain- 
age may  be  carried  out  and  gall-stones, 
if  present,  removed. 

Alexander  McPhedran, 

Toronto. 

LOBAR  PNEUMONIA.  See  Pneu- 
monia. 

LOBELIA. — Lobelia  is  the  dried  leaves 
and  tops  of  the  Lobelia  inflata,  or  Indian 


LOBELIA.     PHYSIOLOGICAL  ACTIOX.     POISONING. 


233 


tobacco,  a  weed  indigenous  to  the  United 
States,  collected  after  a  portion  of  the 
capsules  have  become  inflated.  It  is  a 
small  herb,  with  alternate  leaves,  an  erect 
hairy  stem,  with  blue  flowers  in  the  axils 
of  the  leaves.  The  herb  has  a  slightly- 
irritating  odor,  and  a  burning,  tobacco- 
like taste.  It  contains  a  liquid  alkaloid, 
lobeline,  and  an  acid,  lobelic  acid;  gum 
resin,  fixed  oil,  lignin,  salts,  chlorophylle, 
and  a  volatile  oil. 

Preparation  and  Doses. — Lobelia,  1  to 
10  grains.  Extractum  lobeliae  fluidum,  1 
to  5  minims  (10  to  30  minims — emetic). 
Tinctura  lobelias,  8  to  15  minims  (30  to 
€0  minims — emetic). 

Physiological  Action. — Excessive  doses 
of  lobelia  give  rise  to  nausea,  violent 
vomiting,  cold  sweats,  pallor,  marked 
prostration,  muscular  weakness,  and  oc- 
casionally purging.  If  the  drug  is  not, 
in  part,  vomited,  all  these  symptoms  in- 
crease in  intensity  and  the  patient  falls 
into  collapse,  soon  followed  by  death. 
These  phenomena  bear  out  the  prevail- 
ing view  that  paralysis  of  the  motor 
nerves  is  the  predominant  influence  of 
the  drug  when  taken  in  poisonous  doses. 
Dresser  found  that  lobelia  and  its  alka- 
loid, lobeline,  stimulated  the  anterior 
section  of  the  spinal  cord.  In  frogs  lobe- 
line causes  loss  of  co-ordination  and  dis- 
turbances of  respiration.  Ott  observed 
that  there  occurred  at  first  an  immediate 
fall  of  arterial  pressure,  then  a  rise:  a  re- 
sult apparently  ascribable  to  the  asphyxia 
induced  through  the  influence  of  the 
drug  upon  the  respiratory  centres.  Fur- 
ther experiments  showed,  however,  that 
the  rise  of  pressure  was,  in  part,  due  to 
peripheral  vasomotor  stimulation.  In 
therapeutics,  therefore,  the  cardinal 
points  to  be  borne  in  mind  are  that  the 
effects  of  lobelia  are  primarily  exerted 
upon  the  respiratory  centres,  the  effects 


upon  the  vasomotor  system  and  the  cir- 
culation being  secondary  factors. 

Lobeline  is  a  respiratory  poison,  as 
warm-blooded  animals  succumb  to  pa- 
ralysis of  respiration.  In  dogs  it  pro- 
duces loss  of  voluntary  movements  and  a 
concomitant  exaggeration  of  the  reflexes. 
Later,  it  produces  paralysis  of  motor 
nerves,  like  curara.  As  it  paralyzes  the 
cardiac  branch  of  the  pneumogastric 
nerves,  it  may  be  included  under  the 
nicotine  group.  Lobeline  causes  an  ac- 
celeration of  the  respiratory  movements, 
which  is  more  persistent  when  the  vagi 
are  intact.  Further,  it  augments  the 
power  of  the  respiratory  muscles.  Small 
doses  suppress  the  inhibitory  influence  of 
the  pneumogastrics  on  the  heart.  While 
it  stimulates  the  respiratory  functions,  it 
does  not  depress  the  system  like  hydro- 
cyanic acid,  and  in  energy  it  even  sur- 
passes aspidospermine.  H.  Dresser  (Arch, 
f.  exper.  Path.  u.  Pharm.,  B.  26,  H.  3,  4, 
'90). 

At  first  lobeline   causes   an   increased 
secretion  of  the  sudoriferous  glands,  these 
effects  lasting  from  five  to  six  minutes. 
This  increase  is  followed  by  a  decrease, 
which,   although   not   so   pronounced   as 
that  produced  by  atropine,  lasts  for  sev- 
eral hours.    P.  Aubert  (Lyon  M6d.,  Dec, 
'93). 
Poisoning  by  Lobelia. — The  symptoms 
of  poisoning  by  lobelia  or  its  alkaloid — 
lobeline — are  much  the  same  as  those 
due   to   tobacco   poisoning.     Giddiness, 
faintness,  trembling  of  the  limbs,  clammy 
sweats,  frequent  and  prolonged  vomiting 
accompanied  by  the  most  intense  pros- 
tration, violent  abdominal  and   oesoph- 
ageal   pains,    with    occasional    purging. 
The  pulse,  at  first  weak,  becomes  almost 
imperceptible.     The  breathing  becomes 
shallow    and    difficult.      The    vision    is 
affected.    Stupor  is  followed  by  coma  or 
convulsions,  more  or  less  paralysis,  col- 
lapse, and  death  by  paralysis  of  the  mus- 
cles of  respiration.     Vomiting  is  occa- 
sionally absent,  and  then  the  constitu- 
tional  symptoms   are   accentuated,   and 
death  is  apt  to  follow.     One  drachm  of 
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the  powdered  leaves  has  proved  fatal  in 
about  thirty-six  hours.  On  post-mortem 
examination  the  brain  was  found  con- 
gested and  the  gastric  mucous  membrane 
inflamed. 

Treatment  of  Poisoning  by  Lobelia. — 
The  treatment  of  poisoning  by  lobelia 
consists  in  washing  out  the  stomach  by 
means  of  the  stomach-siphon.  Solutions 
of  tannic  or  gallic  acid  may  be  given  fol- 
lowed by  the  hypodermic  injections  of 
stimulants:  alcohol,  ether,  ammonia,  and 
strychnine.  The  recumbent  position 
should  be  maintained,  and  warmth  -ap- 
plied to  the  extremities.  Opium  given  in 
full  doses  will  relieve  the  pain,  and  later 
in  moderate  doses  will  control  the  vomit- 
ing. 

Therapeutics. — Lobelia  is  chiefly  used 
as  an  antispasmodic  for-  the  relief  of 
asthma  of  the  gastric  or  bronchial  form. 
If  the  asthma  is  due  to,  or  associated 
with,  cardiac  disease,  lobelia  should  not 
be  used.  The  drug  should  be  taken  in 
doses  of  1/2  to  1  drachm  of  the  tincture 
at  the  beginning  of  the  attack,  or  in  10- 
drop  doses  every  quarter  of  an  hour  until 
nausea  appears  or  relief  is  obtained.  A 
feeble  heart  contra-indicates  its  use. 
Children  are  more  tolerant  of  the  drug 
than  adults.  Other  spasmodic  affections 
have  been  treated  with  lobelia, — pertus- 
sis, chorea,  epilepsy,  convulsions,  and 
tetanus, — but  other  remedies  equally 
efficacious  and  less  dangerous  are  to  be 
preferred. 

In  bronchial  cough  with  scanty  expec- 
toration and  bronchial  spasm,  it  is  some- 
times useful  as  a  depressing  expectorant. 

Habitual  constipation  due  to  intestinal 
atony  and  deficient  secretion  is  often  re- 
lieved by  10-minim  doses  of  the  tincture, 
given  at  bed-time.  Its  value  is  enhanced 
by  combining  it  with  cascara  sagrada. 
Lobelia  in  infusion  (1  ounce  to  the  pint) 
is  useful  as  a  lotion  in  the  treatment  of 


the  dermatitis  due  to  poison-ivy  (Rhus 
toxicodendron).  Lobelia  should  not  be 
employed  as  an  emetic,  as  it  produces  toe- 
much  nausea  and  depression.  When  so 
used  it  has  caused  death.  Lobeline  has 
been  used  in  the  treatment  of  spasmodic 
asthma.  Nunes  claims  that  it  is  free 
from  nauseant  or  irritant  properties  and 
can  be  used  hypodermically  in  doses  of 
Ve  to  °/e  grain  for  children  and  1  to  6 
grains  for  adults.  Nunes  claims  a  cure 
in  eight  cases  of  tetanus  by  the  use  of 
lobeline. 

C.  SUMNEK  WlTHERSTINE, 

Philadelphia. 

LOCKJAW.     See  Tetanus. 

LOCOMOTOR  ATAXIA. 

Synonyms. — Posterior  spinal  sclerosis; 
tabes  dorsalis. 

Definition. — An  organic  disease  of  the 
periphero-central  sensory  nervous  system 
characterized  symptomatically  by  inco- 
ordination, sensory  and  trophic  disturb- 
ances; affections  of  special  nerves,  the 
optic  and  ocular  particularly;  and  in- 
volvement of  the  sphincters. 

Varieties.  —  In  its  classical  form  the 
symptom-complex  in  posterior  spinal 
sclerosis  is  exceedingly  constant.  There 
are  variations  in  the  clinico-pathological 
picture,  however,  which  justify  a  clas- 
sification into  at  least  three  types:  the 
common,  or  typical;  the  anomalous,  or 
atypical;  and  the  complicated.  In  typical 
cases  the  symptoms  point  to  a  primary 
disease  of  the  sensory  neurons  of  cer- 
tain areas  of  the  lower  dorsal  and  lum- 
bar cord  (common  type).  Occasionally, 
though  rarely,  the  primary  invasion  is  of 
the  upper  or  cervical  cord  (cervical  or 
superior  tabes),  and  in  still  others  the 
initial  symptom  may  be  an  optic  atrophy 
(amaurotic  tabes,  initial  optic-atrophy 
type).     The  predominance  and  persist- 
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ence  of  pain  in  certain  cases  has  served 
as  the  basis  for  a  so-called  neuralgic  type 
(tabes  dolorosa,  Eemak),  while  the  early 
development  of  general  or  pseudopara- 
plegic  muscular  weakness,  which  becomes 
rapidly  prominent,  affords  a  basis  for  the 
recognition  of  the  so-called  paralytic 
type.  True  motor  paralysis  is  not  an 
essential  part  of  tabes,  however,  except 
as  a  late  secondary  phenomenon.  Occur- 
ring early,  it  indicates  the  existence  of  a 
complication.  Erratic  extensions  of  the 
disease  into  other  areas  of  the  cord  give 
rise  to  anomalous  symptoms,  which  are 
considered  elsewhere  under  the  head  of 
Complications.  The  terms  acute,  se- 
vere, and  mild  appear  in  the  literature 
of  the  subject,  but  are  unimportant  in 
significance. 

Symptoms.  —  The  symptomatic  study 
of  tabes  dorsalis  may  be  divided  into  at 
least  two  stages:  the  incipient,  or  pre- 
ataxic,  and  the  ataxic.  The  line  of  de- 
markation  is  so  indistinct  and  ill  defined 
clinically,  however,  as  scarcely  to  justify 
separate  consideration,  and  I  shall  there- 
fore describe  the  clinical  history  as  a 
whole,  reserving  for  a  separate  analysis 
of  individual  symptoms  the  question  of 
the  relation  of  such  symptoms  to  these 
two  stages. 

The  disease,  as  ordinarily  observed, 
begins  very  insidiously,  and  its  early 
progress  is  usually  slow.  The  first  sub- 
jective evidence  realized  by  the  patient 
may  be  a  sensation  of  numbness  or  other 
paresthesias  (tingling,  burning,  "pins 
and  needles,"  etc.)  occurring  in  the  ex- 
tremities, or,  more  frequently,  attacks, 
occurring  paroxysmally  and  without 
warning,  of  sharp  stabbing  pains,  usu- 
ally in  the  legs,  but  without  constancy 
as  regards  distribution.  Slight  diminu- 
tion or,  rarely,  sudden  increase  in  sexual 
desire  or  power  may  be  noted  about  the 
same  time. 


Four  hundred  cases  of  tabes  collected 
from  the  private  practice  of  Erb.  One 
hundred  of  these  cases  were  still  in  the 
initial  stages.  As  a  primary  symptom 
lancinating  pains  are  most  frequently 
mentioned, — 200  times  in  the  legs,  5 
times  in  the  back,  and  once  in  the  arms. 
Tabes  begins,  in  the  majority  of  instances 
(67  per  cent.),  with  lancinating  pains; 
nevertheless,  these  are  often  not  present 
alone  as  a  first  symptom,  but  are  accom- 
panied by  one  or  several  others.  On  the 
other  hand,  these  lancinating  pains  may 
exist  for  a  number  of  years  without  the 
disease  manifesting  itself  in  any  other 
way.  The  frequency  of  the  single  symp- 
toms of  tabes  are  given  as  follows: — 

Per- 
centage. 

Failure  of  patellar  reflexes 92.00 

Romberg's  symptom 88.75 

Lancinating  pains 88.25 

Vesical  disturbances 80.50 

Ataxia  of  the  legs 74.75 

Changes  in  pupillary  reaction 70.25 

Paresthesia  of  the  legs 64.50 

Weakness    of   the    legs    and    quick 

fatigue 62.25 

Absence  of  sexual  desire 58.25 

Changes  in  size  of  pupils 48.25 

Retarded  transmission  of  pain 36.50 

Hyperalgesia  of  the  legs 33.75 

Girdle  sensation 31.00 

Transitory  diplopia 26.50 

Hyperesthesia  of  the  legs 23.25 

Ulnar  paresthesia 16.50 

Paralysis  of  ocular  muscles 16.00 

Atrophy  of  optic  nerve 6.75 

Persistence  of  pains  in  the  legs 6.00 

Crises 5.25 

Arthropathies 1.75 

Leimbach  (Deut.  Zeit.  f.  Nervenh.,  B. 
7,  Nos.  5,  6,  '95). 

Initial  symptoms  in  111  cases  of  tabes: 
Pain,  57  times;  ataxia,  24  times;  numb- 
ness, extremities,  6  times;  eye-symptoms, 
20  times;  nausea  and  vomiting  (gastric 
crises),  4  times;  paralysis  of  bladder,  5 
times;  loss  of  sexual  power,  1  time; 
paralytic  attacks,  2  times;  mental  symp- 
toms, 1  time;    neurasthenia,  1  time. 

Among  the  subjective  sensations  pain 
was  prominent;  girdle-pain  was  present 
in  27;  gastric  crises  in  9;  laryngeal  in 
2;  rectal  (and  penile)  in  1;  optic  atrophy 
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was  found  in  11;  eye-muscle  paralyses 
in  33;  Argyll-Robertson  pupils  in  70;  in 
8  slight  reaction  to  light  was  present, 
and  in  21  the  pupillary  reflexes  were 
normal.  Ataxia  was  present  in  91,  ab- 
sent in  8.  The  knee-jerks  were  normal 
in  4  eases. 

Objective    sensory    disturbances    were 
present  in  78  of  90  cases;  typical  arthrop- 
athies   occurred    in    5,    and    perforating 
ulcer  in  5.    Mental  symptoms  were  pres- 
ent in  7;  in  1,  epilepsy  had  lasted  from 
the  fourteenth  year  up  to  the  time  of 
onset  of  tabes,  at  44.     H.  M.  Thomas 
(Phila.    Med.    Jour.,    from    Bull.    Johns 
Hopkins  Hosp.,  Apr.,  '99). 
Fatigue  from  exercise,  as  in  walking, 
dancing,  or  the  ordinary  occupation,  is 
greater    in    degree    and    occurs    more 
quickly  than  before. 

Case  in  which  there  was  absence  of  a 
sense  of  fatigue  in  a  tabetic  patient.    This 
patient  was-  able  to  hold  both  arms  in  an 
horizontal  position  for  twenty-five  min- 
utes without  experiencing  the  slightest 
feeling  of  fatigue.     Frenkel  (Centralb.  f. 
Nervenh.,    Psych.,    u.    gerich.    Psychop., 
July  1,  '93). 
Transient  attacks  of  double  vision  may 
be  noted  with  or  without  ptosis.     The 
normal  action  of  the  bladder  and  some- 
times of  the  rectum  may  be  disturbed. 
Severe  attacks  of  rectal  neuralgia  some- 
times occur  quite  early  in  the  disease. 
Examination  at  this  time  will  develop 
the  fact  that  the  knee-jerks  are  either 
decidedly  diminished  in  activity  or  even 
abolished  (Westphal's  symptom).     Tests 
of   sensation   may   reveal   an   impaired 
tactile  perception  in  the  distribution  of 
the  ulnar  nerve  (Biernacki),  the  peroneal 
(Sarbo)   or  the   popliteal   space   (Bech- 
terew),  or  over  the  plantar  surfaces  of 
the  feet.    The  eyes,  on  examination,  will 
present  what  is  known  as  the   Argyll- 
Eobertson  pupil,  which  consists  in  a  loss 
of  the  reflex  to  light,  although  accom- 
modation to  distance  is  preserved.    The 
pupils  are  often  quite  early  found  ab- 
normally contracted,  sometimes  to  a  de- 


gree which  has  given  origin  to  the  term 
"pin-point"  pupil.  The  pupils  may  be 
unequal. 

The  disease  may  remain  practically 
stationary  at  this  stage  for  some  time, 
even  for  years  (Gray),  but  sooner  or  later 
symptoms  of  ataxia  supervene.  Ordi- 
narily the  ataxia  is  first  noticed  by  the 
patient  in  walking  at  night  or  along  a 
narrow  pathway  or  in  circumventing 
obstructions.  More  effort  is  required. 
Hitherto-automatic  action  in  walking, 
in  standing,  in  dancing,  and  in  other 
efforts  demands  more  and  more  con- 
scious attention  in  order  to  effect  proper 
co-ordination.  Quite  early  in  the  devel- 
opment of  the  ataxic  stage  the  patient 
will  present  the  Bomberg  symptom,  by 
which  is  meant  an  inability  to  stand 
without  swaying  or  falling  if  the  feet 
are  placed  close  together.  Minor  degrees 
of  this  variety  of  ataxia  can  sometimes 
be  demonstrated  only  with  the  patient's 
eyes  closed  or  by  having  the  patient  at- 
tempt to  stand  on  one  foot.  In  walking 
the  ataxia  is  manifest  in  the  increasing 
difficulty  with  which  the  patient  follows, 
heel  and  toe,  a  chalk  line  or  a  carpet- 
seam  or  crack  along  the  floor.  Here, 
again,  deprivation  of  the  co-ordinating 
assistance  of  vision  greatly  intensifies  the 
difficulty. 

[It  astonishes  me  that,  in  the  majority 
of   text-books,    a   pronounced,    and    also 
well-known,  initial  symptom  of  tabes  i3 
not  mentioned, — i.e.,  the  inability  to  walk 
backward.      Obersteiner,    Assoc.    Ed., 
Annual,  '93.] 
The  gait  becomes  characteristic;    the 
feet  are  kept  wide  apart  and  are  lifted 
unnecessarily  high,  are  brought  down  to 
the  floor  with  an  appearance  of  unusual 
and  unnecessary  force,  the  heel  striking 
first.     Charcot  is  quoted  as  stating  that 
he  often  made  the  diagnosis  of  locomotor 
ataxia  from  hearing  the  patient's  foot- 
falls as  he  approached  the  examination- 
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room  and  before  having  seen  him  at  all. 
The  patient  will  often  state,  in  explana- 
tion of  his  defective  gait,  that  he  is 
losing  power  in  the  legs.  Attempts  at 
forced  flexion  or  extension,  the  patient 
resisting,  will  show,  however,  that  mus- 
cular power  is  intact.  The  ataxia  may 
extend — in  the  cervical  cases  it  begins — 
into  the  upper  extremities.  The  pianist 
loses  his  delicate  technique,  the  machin- 
ist his  dexterity.  Fastening  a  button, 
especially  when  not  in  the  field  of  vision, 
becomes  a  serious  problem.  If  asked  to 
touch  the  top  of  his  nose  with  the  tip  of 
his  finger  or  to  bring  his  outstretched 
arms  together  so  as  to  touch  the  tips  of 
the  right  and  left  forefingers,  the  eyes 
being  closed,  the  patient  will  almost  in- 
variably fail.  As  the  disease  progresses 
all  these  symptoms  become  intensified 
and  others  are  added,  chiefly  sensory. 
The  patient  complains  of  a  feeling  of 
pressure  or  constriction  or  band  of 
numbness  around  the  waist  or  chest  or 
throat.  Various  disturbances  of  the 
viscera  may  develop.  Attacks  of  ap- 
parently causeless  vomiting,  of  gastric 
pain,  of  dyspnoea,  of  palpitation,  of  ves- 
ical or  rectal  tenesmus  occur  which  are 
known  as  crises.  Certain  trophic  altera- 
tions in  the  skin,  hair,  and  nails  may 
be  present  or  the  teeth  may  fall  out 
gradually  and  painlessly.  The  joints, 
especially  the  knees  and  elbows,  some- 
times enlarge  suddenly,  as  a  rule,  with- 
out pain,  constituting  the  so-called  ta- 
betic arthropathies  of  Charcot.  The 
bones  become  easily  friable.  Abnormali- 
ties in  the  visual  apparatus  again  become 
conspicuous.  The  transient  strabismus 
or  ptosis  of  the  earlier  stage  may  recur 
and  become  permanent.  The  optic  nerve 
presents  the  symptoms  of  atrophy,  and 
total  blindness  may  result.  The  optic 
nerve  may  be — and,  indeed,  often  is — 
affected  quite  early  in  the  disease. 


Although  choked  disk  may  possibly 
occur  as  a  part  of  locomotor  ataxia,  it  is 
exceedingly  rare,  and  when  present  19 
nearly  always  due  to  syphilitic  lesions. 
Bernhardt  (Berliner  klin.  Woch.,  July 
15,  '95). 

Case  of  tabes  in  which  colored  vision 
in  both  eyes  came  on  suddenly,  and  has 
lasted  ever  since.  Everything  appears  a 
bright  emerald-green  color,  as  if  a  green 
veil  were  before  his  eyes;  everything 
seems  to  be  on  the  other  side  of  this  veil, 
which  is  stationary,  and  objects  move 
behind  it.  Sometimes  the  veil  appears 
continuous  in  structure,  like  colored 
glass,  at  other  times  as  if  made  up  of 
minute  particles  shimmering  independ- 
ently of  one  another.  H.  Work  Dodd 
(Treatment,  Apr.  27,  '99). 

Lacrymation    an    earlier   symptom    of 
ataxia.    The  explanation  afforded  of  the 
condition  is  that,  owing  to  imperfect  ac- 
tion  of   the   orbicularis,   the    lower   lid, 
and  with  it  the  lower  punctum,  is  not 
kept    in    proper    approximation    to    the 
globe,  and  the  tears  are  thus  apt  to  over- 
flow upon  the  cheek.     Or  it  may  be  the 
expression  of  a  reflex  excitability  of  the 
facial  secretory  apparatus,  analogous  to 
the  hyperhidrosis  which  is  occasionally 
seen.    Mendel  (Med.  Record,  Sept.  9,  '99). 
All  forms  of  common   sensation   be- 
come impaired  in  varying  degrees  and 
different  localities.    The  pains  lessen  or 
disappear    and    an    analgesia    develops, 
which  may  be  absolute,  but  is  more  often 
partial  and  frequently  ataxic.     The  pa- 
tient, for  example,  if  pricked  on  the  left 
leg,  may  refer  the  painful  sensation  to 
the   right   (allochiria)   or  to  both   legs. 
This    phenomenon    is    sometimes    true, 
also,  of  tactile  and  temperature-  percep- 
tion.    Pain-conduction  may  be  retarded 
or  delayed.     Several  seconds  may  inter- 
vene between  the  actual  pin-prick  and 
the  patient's  conscious  appreciation  of  it. 
Careful   examination   of   sixty   tabetic 
patients,  with  special  regard  to  the  dis- 
turbances  of  sensibility.     In  all   of  the 
cases  except  five,  which  were  tabo-para- 
lytic   throughout,   hyperaesthesia   of  the 
trunk  was  a  constant  and  early  condi- 
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tion.  At  the  boundaries  of  the  hyperaes- 
thesia  and  between  the  lymphatic  zones 
there  is  generally  a  pronounced  hyper- 
algesia, particularly  as  regards  cold. 
Sensory-irritation  phenomena  are  fre- 
quent, but  not  constant.  Marked  anal- 
gesia of  the  ulnar  nerve  appears,  as  a 
rule,  to  accompany  other  disturbances  in 
the  ulnar  region.  Max  Laehr  (Archiv  f. 
Psych,  u.  Nervenh.,  B.  27,  '95). 

[It  should  be  here  mentioned  that  the 
ulnar  symptom  is  also  frequently  met 
with  in  dementia  paralytica,  and  is  there- 
fore not  characteristic  of  tabes.  H. 
Obersteinee,  Assoc.  Ed.,  Annual,  '96.] 

Locality  of  anaesthesia  studied  in  fifty 
cases  of  tabes,  ten  of  which  had  amau- 
rosis. Four  principal  types  found:  1. 
Thoracic,  present  in  40  cases  either  as 
an  horizontal  zone  in  the  nipple-region  of 
either  side,  which  if  it  reaches  to  the 
axillary  line,  may  extend  to  the  inner- 
aspect  of  the  arms;  the  nipple  bands  are 
united  anteriorly.  2.  In  the  upper  limbs 
anaesthesia  may  be  limited  to  the  internal 
surfaces  of  the  arms,  or  may  extend  along 
the  inner  aspect  of  the  forearms  to  the 
little  finger.  3.  In  most  cases  of  tabes 
the  perineal,  anal,  and  genital  regions, 
especially  the  latter,  are  anaesthetic,  and 
particularly  at  the  lower  part  of  the  scro- 
tum; this  is  often  found  in  the  early 
stage  of  the  disease.  When  present  it  is 
generally  found  in  other  parts  as  well, 
such  as  the  thorax  or  feet.  4.  In  the 
lower  limbs  the  position  of  the  anaesthesia 
is  very  variable,  being  common  in  the 
plantar  and  dorsal  regions  of  the  foot,  the 
dorsum  of  the  toes,  the  outer  surface  of 
the  legs,  and  on  the  anterior  or  posterior 
surface  of  the  thighs.  Other  parts  of  the 
body  where  anaesthesia  may  be  found  are 
the  epigastrium,  the  left  hypoehondrium, 
and  the  larynx.  Cases  of  tabes  with 
amaurosis  often  have  normal  or  nearly 
normal  tactile  sensations.  Subjective 
symptoms  are  related  to  the  situation  of 
the  anaesthesia ;  to  the  first  group  there 
is  often  a  girdle  sensation,  to  the  second 
numbness  of  the  arms,  to  the  third 
troubles  of  micturition  and  impotence, 
and  to  the  fourth,  lightning  pains  and 
"pins  and  needles"  in  the  legs  and  feet. 
Marinesco  (Sem.  Med.,  Oct.  13,  '97). 

Case  of  locomotor  ataxia  in  a  man  who 


presented  all  the  ordinary  symptoms  of 
locomotor  ataxia;  but  in  addition  there 
was  complete  analgesia  over  the  whole 
body  except  on  and  around  the  mouth. 
The  analgesia  began  in  the  legs  and 
spread  upward.  C.  E.  Beevor  (Lancet, 
Jan.  22,  '98). 

Partial  epigastric  analgesia  noted. 
Epigastric  sensation  considerably  dimin- 
ished in  22  out  of  50  cases,  and  com- 
pletely absent  in  9.  The  epigastric  re- 
gion (the  "solar  plexus,"  so  called)  could 
be  violently  compressed  or  struck  with- 
out the  least  feeling  of  discomfort.  This 
does  not  appear  to  be  accompanied  by 
any  special  sensory  alteration  nor  loss 
of  the  skin  or  abdominal  reflexes,  nor 
even  with  gastric  crises.  The  only  func- 
tional alteration  which  appeared  with 
any  frequency  was  loss  of  sensation  of 
hunger.  Pitres  (Jour,  de  Med.,  Jan.  25, 
'99). 

The  writer  has  had  7.4  per  cent,  of 
cases  of .  tabes  in  1200  patients  with 
various  nervous  affections  in  his  private 
practice  and  2.6  per  cent,  in  4000  in 
hospital  and  dispensary  patients.  The 
proportion  of  men  to  women  was  83  to 
6  in  the  first  class  and  87  to  17  in  the 
second.  The  age  ranged  from  23  to  73. 
The  longest  interval  after  syphilitic  in- 
fection before  the  tabes  developed  was 
twenty-seven  years  and  in  10  cases  it 
was  only  one  to  five  years.  In  7  in- 
stances both  man  and  wife  exhibited 
tabes.  The  primary  symptom  in  67.5 
per  cent,  of  195  cases  was  lancinating 
pains,  while  diplopia  was  noticed  as  the 
first  symptom  in  3.6  per  cent.,  and  gas- 
tric symptoms,  vertigo,  or  paraesthesia 
were  the  first  in  3.1  per  cent.  each. 
Weakness  of  the  feet  was  the  first 
symptom  in  2.7  per  cent.,  and  bladder 
symptoms,  gastric  crises,  or  impaired 
vision  were  each  the  first  in  2.2  per  cent. 
In  1.6  per  cent,  the  girdle  sensation  first 
attracted  attention;  in  1.1  per  cent,  the 
heart-crises  or  painful  lassitude.  In  0.5 
per  cent,  the  first  symptom  noted  was 
dyspnoea,  deafness,  ptosis,  or  the  Argyll 
sign. 

In  the  total  of  195  cases  lancinating 
pains  occurred  at  some  stage  of  the  af- 
fection in  93  per  cent.,  the  Romberg  in 
the    same    proportion,    and    the    ankle- 
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clonus   was    abolished   in    91    per    cent. 
Westphal's    sign    occurred    in   89.4    and 
the  Argyll  in  88.8  per  cent.     Analgesia 
of  the  peroneus  region  in  S5.5  per  cent.; 
bladder     symptoms    in     79     per     cent.; 
parsesthesia  in  72;     analgesia   in   ulnar 
region  in  66,  and  atrophy  or  blanching 
of  the  optic  nerve  in  61  per  cent.    Anis- 
ocoria  in  46.6  per  cent.,  bilateral  myosis 
in   21,   and   mydriasis    in    14   per    cent. 
Crises    in    13.7    per    cent.,    paralysis    of 
ocular   muscles   in    10.5   per   cent.,    and 
trophic  disturbances  in  4.5  per  cent.    A. 
von  Sarbo  (Deut.  Zeit.  f.  Kervenh.,  xxiii, 
Nos.  1  and  2;    Jour.  Amer.  Med.  Assoc, 
April  25,  1903). 
The  muscular  sense  is  invariably  im- 
paired in  some  degree  and  in  nearly  all 
of    its    subdivisions  —  position,    weight, 
pressure,  etc.    If  the  eyes  are  closed  the 
patient  may  not  be  able  to  tell  whether 
a  given  muscle  or  set  of  muscles  is  being 
flexed  or  extended,  pronated  or  supinated, 
by  the  examiner.    If  two  wooden  globes, 
exactly  alike  in  appearance  and  size,  but 
differing  materially  in  weight,  are  placed 
in  the  hands  of  the  patient,  he  cannot 
distinguish  the  heavier  from  the  lighter. 
Pressing  unequally  with  the  hands  upon 
the  patient's  thighs  or  other  symmetrical 
parts  of  the  body,  he  is  unable  to  dis- 
tinguish the  inequality.     The  tempera- 
ture sense  may  be  also  affected  so  that 
variations  in  the  degree  of  contact  heat 
or  cold  are  not  appreciated.    Finally,  a 
condition  of  motor  helplessness  or  paresis 
may  be  superadded  to  the  sensory  dis- 
turbances. 

Several  variations  in  the  picture  de- 
scribed, particularly  as  regards  the  order 
of  precedence  in  symptoms,  may  occur. 
The  disease  may  begin  with  an  initial 
ataxia;  it  may  begin  with  an  optic  neu- 
ritis or  atrophy.  In  rare  instances  the 
earlier  symptoms  are  referable  to  lesions 
in  the  cervical  cord,  the  upper  and  not 
the  lower  extremities  being  affected  first 
symptomatically.  Such  cases  are  known 
as  cervical  and  sometimes  as  superior  or 


descending  tabes,  though  the  two  latter 
terms  have  also  been  applied  to  general 
paresis  with  secondary  posterior  spinal 
sclerosis.  Painful  sensory  phenomena 
are  much  more  marked  and  persistent 
and  wide-spread  in  some  cases  than  in 
others.  The  shooting,  stabbing,  grind- 
ing pains  in  the  legs,  the  rectal  pains, 
the  trigeminal  pains,  the  painful  crises, 
may  be  all  extreme  and  give  rise  when 
present  to  what  has  been  termed  the 
neuralgic  type.  If  the  disease  develops 
within  a  year  or  two  after  primary  syph- 
ilis, the  symptom-picture  takes  on  more 
distinctly  the  bizarre  characteristics  of 
exudative  nervous  syphilis. 

The  following  are  the  cardinal  symp- 
toms in  the  order  of  their  importance: 
(1)  failure  of  knee-jerks;  (2)  Romberg 
symptom;  (3)  Argyll-Robertson  pupil; 
(4)  lightning  pains;  (5)  loss  of  func- 
tions of  the  bladder  or  sexual  organs. 
With  the  presence  of  any  three  of  these 
symptoms  the  diagnosis  may  be  made 
with  certainty.  And  in  the  presence  of 
any  two  with  probability,  when  evidence 
pointing  to  multiple  neuritis,  paretic  de- 
mentia, or  cerebro-spinal  syphilis  is  ab- 
sent. Among  the  important  secondary 
symptoms  or  signs  are:  (a)  parsesthesia, 
anaesthesia,  or  analgesia  of  the  legs,  (6) 
locomotor  ataxia,  (c)  transient  ocular 
palsies,  {d)  parsesthesia  in  the  ulnar  dis- 
tribution, and  (e)  optic  atrophy.  With 
the  presence  of  two  of  the  cardinal  signs 
and  one  of  the  secondary  signs,  the 
diagnosis  may  be  made  with  certainty. 
With  the  presence  of  two  of  the  second- 
ary and  only  one  of  the  primary,  it  may 
also  be  made,  and  even  in  the  absence  of 
all  of  the  cardinal  symptoms.  Theodore 
Diller  (Amer.  Med.,  June  1,  1901). 

Review  of  the  publications  of  1903 
on  tabes.  There  has  been  a  tendency 
to  class  under  the  name  of  tabes  le- 
sions differing  in  site  from  those  of 
ordinary  tabes;  thus  the  syphilitic 
spinal  paralysis  of  Erb  may  be  called 
motor  tabes,  and  the  chronic  ophthal- 
moplegia following  syphilis  tabes  of  the 
eye  muscles.  The  pathological  anatomy 
of  the  subject  has  been  studied  with  the 
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utmost  care  in  France.  Nageotte  rec- 
ognizes syphilis  as  the  cause  of  tabes, 
but  holds  that  a  real  syphilitic  menin- 
gitis is  present,  with  a  spread  of  in- 
flammation to  the  nerve  roots.  Both 
Nageotte  and  Marie  appear  to  over- 
look the  systemic  nature  of  the  disease, 
the  primary  affection  of  the  eye  muscles, 
and  the  uniformity  of  the  process  as  a 
whole.  Thomas  and  Hauser  have  pub- 
lished a  large  work  on  the  anatomy  of 
tabes.  They  differ  from  Nageotte,  and 
believe  that  a  primary  segmentary 
death  of  the  posterior  roots  and  spinal 
ganglia  occurs,  resembling  a  toxic  nerve 
atrophy.  The  view  that  syphilis  is  es- 
sential to  the  production  of  tabes  gains 
ground,  especially  in  France.  "Trau- 
matic'' tabes  is  still  spoken  of.  but 
scarcely  needs  serious  consideration. 
Nonne,  although  he  describes  cases 
which  speak  strongly  for  syphilis  as  the 
cause  of  tabes,  recognizes  tabes  without 
syphilis.  Pitres  has  inquired  into  the 
family  history  of  209  married  tabetic 
patients.  Of  these,  42  had  no  children ; 
32  had  among  them  67  children  who 
were  stillborn  or  died  soon  after  birth; 
and  135  had  286  living,  and  for  the 
most  part  healthy,  children,  and  130 
who  were  stillborn  or  died  almost  im- 
mediately. Among  the  deaths  a  larger 
proportion  belonged  to  the  children  of 
the  fathers  who  acknowledged  to  syph- 
ilis. Brooksbank  James  describes  a 
family  in  which  the  father  was  syph- 
ilitic, and  two,  if  not  three,  of  the 
children  suffered  from  tabes.  Brissaud 
points  out  that  the  classical  type  of 
locomotor  ataxy  appears  to  be  less  fre- 
quent of  late,  and  to  be  giving  way  to 
an  incomplete,  slowly  advancing,  sta- 
tionary, or  even  retrogressive,  form  of 
the  disease.  How  far  treatment  bv 
mercury  has  led  to  this  result  is  still 
a  matter  of  dispute.  Collins  finds  loss 
of  the  Achilles  tendon  reflex  in  88  per 
cent,  of  cases,  loss  of  knee-jerk  in  84 
per  cent.,  and  of  the  triceps  in  13.3  per 
cent.  According  to  Sarbo.  the  age  of 
onset  is  earlier  among  the  working  than 
among  higher  classes.  Lightning  pains 
were  the  earliest  symptom  in  67  per 
cent,  of  his  cases:  at  a  later  stage  the 
symptoms  in   order  of  frequency  were. 


first,  lightning  pains  and  Romberg's 
sign;  then  loss  of  the  Achilles  tendon 
reflex,  loss  of  knee-jerk,  reflex  pupil 
changes,  bladder  and  optic  nerve 
changes.  Kollarits,  after  careful  study 
of  the  different  reflexes,  finds  that  the 
Achilles  tendon  reflex  is  most  fre- 
quently lost.  Carrez  has  tested  the  sen- 
sitiveness to  deep  pressure  in  different 
regions  of  the  body  and  finds  that  al- 
though analgesia  as  a  rule  progresses 
with  the  disease,  isolated  sensory 
changes  may  be  present  at  any  stage; 
for  example,  loss  of  sensation  in  the 
tongue  may  occur  as  an  isolated  sen- 
sory symptom  early  in  the  disease.  Ac- 
cording to  Forster,  the  changes  whether 
of  increase  or  decrease  in  the  innerva- 
tion of  muscle  groups  are  due  to  the 
loss  of  centripetal  impulses,  and  tabetic 
crises  are  the  expression  of  a  permanent 
state  of  irritation,  culminating  in  an 
explosive  paroxysm  in  the  sensory  and 
motor  secretory  fields.  Pierret  differen- 
tiates between  a  purely  motor  or  a 
purely  sensory  tabes,  with  brain  symp- 
toms on  the  one  hand,  and  a  true 
meningo-encephalitis  on  the  other.  Cas- 
sirer  looks  upon  tabes  and  general 
paralysis  as  distinct  diseases,  and  be- 
lieves that  paralysis  is  too  often  diag- 
nosed in  eases  of  tabes  with  mental  dis- 
turbance. The  more  correct  opinion  is. 
however,  probably  that  paralysis  is 
more  often  overlooked,  but  the  diffi- 
culty in  establishing  a  diagnosis  is  such 
that  the  question  cannot  be  absolutely 
settled.  0.  Meyer,  among  30  cases  of 
tabes  with  mental  symptoms,  has  had 
no  case  of  paralysis.  Widal  and  Genos- 
sen  have  given  a  new  method  of  diag- 
nosis. The  fluid  obtained  by  lumbar 
puncture  is  centrifugalized,  and  the  de- 
posit examined  microscopically.  In 
healthy  subjects  no  small  lymph  cor- 
puscles can  be  seen,  but  in  eases  of 
syphilis  and  tabes  six  to  ten  at  least 
of  these  bodies  are  visible  in  the  field. 
Babinski  and  Nageotte  have  found 
lymphocytosis  present  in  twenty-five  out 
of  twenty-six  tabetic  patients,  and  other 
writers  have  obtained  similar  results. 
P.  J.  Mobius  (Jahr.  der  in.  u.  ausland. 
Oesem.  Med..  Jahrgang.  1004,  lit.  i:  Brit. 
Med.  Jour.,  Sept.  24,  1904). 
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Symptomatic  Analysis.  —  The  Re- 
flexes.— One  of  the  earliest — possibly  the 
earliest  demonstrable — symptom  of  loco- 
motor ataxia  is  a  diminution  in  activity 
of  the  patellar-tendon  reflex.  This  dim- 
inution may  be  first  unequal  on  the 
two  sides,  but,  as  the  disease  progresses, 
both  knee-jerks  are  affected  and  event- 
ually lost  ("Westphal's  symptom).  So 
constant  is  this  symptom  as  to  have 
been  considered  pathognomonic  by  some 
writers  (Buzzard).  Absence  of  the  knee- 
jerks  may  exist  in  persons  who  are  other- 
wise healthy,  although  such  instances 
are  not  at  all  common.  The  integrity 
or  abnormality  of  the  knee-reflex  may  be 
elicited  by  various  methods,  the  simplest 
of  which  is  to  have  the  patient  "cross" 
the  leg  carelessly,  when,  with  the  side  of 
the  extended  hand  or  a  percussion-ham- 
mer, a  sharp  tap  over  the  tense  patellar 
tendon  will  ordinarily  demonstrate,  in 
the  resultant  jerk  of  the  leg,  the  normal 
or  exaggerated  presence  of  the  tendon- 
reflex,  or,  in  the  absence  of  response,  the 
loss  of  such  reflex  action.  Such  a  test, 
however,  is  crude,  and  should  not  be 
considered  final  unless  practiced  in  con- 
junction with  some  one  of  the  methods 
of  sensory  or  mental  reinforcement,  the 
simplest  of  which  is  that  known  as 
Jendrassik's.  This  consists  in  having 
the  patient  grasp  the  hands  tightly  and 
look  up  at  the  ceiling,  or  at  least  away 
from  the  field  of  examination,  as  the 
tendon  is  struck.  While  abolition  of  the 
knee-jerk  is  exceedingly  constant  as  a 
part  of  the  symptom-picture,  occasional 
examples  of  the  disease  have  been  noted 
in  which  the  reflex  was  preserved  and 
remained  intact.  "Westphal  himself,  as 
well  as  Pick,  Krauss,  Lehman,  and,  more 
recently,  Achard  and  Levi  (La  Med. 
Mod.,  9,  p.  167,  '98)  have  reported  such 
instances,  the  explanation  being  found 
in  the  non-involvement,  by  the  disease- 


process,  of  the  zone  of  entry  (wurzell 
eintritt)  of  the  corresponding  posterior 
roots.  The  occurrence  of  hemiplegia  in 
a  tabetic  patient  may  result  in  the  re- 
turn of  the  knee-jerk,  which  may  even 
be  exaggerated  in  such  cases. 

The  studies  of  Sherrington  upon  the 
phenomena  connected  with  the  patellar- 
tendon  reflex  are  of  especial  interest  in 
this  connection. 

[Mills,  following  the  observations  of 
Babinski  (Le  Prog.  Med.,  Oct.  29,  '98)  as 
to  the  significance  of  the  tendo-Achillis 
jerk  in  tabes,  examined  100  cases  of 
nervous  disease,  28  of  which  were 
tabes,  with  regard  to  this  point.  Of 
the  non-tabetic  cases,  it  is  sufficient  to 
state  that  he  found  this  reflex  present 
and  equal  in  all  of  the  72  patients.  Of 
the  28  tabetics  only  3  exhibited  the  tendo- 
Achillis  jerk  and  in  all  three  the  knee- 
jerk  was  also  present.  In  one  the  phe- 
nomenon was  well  marked,  in  another 
slight  and  in  the  third  present  only  on 
one  side.  Mills  thinks  that  an  investiga- 
tion of  the  tendo-Achillis  jerk  may  prove 
of  diagnostic  importance  in  removing  the 
element  of  doubt  present  in  the  cases  of 
tabes  occasionally  encountered  in  which 
the  patellar-tendon  reflex  is  preserved, 
such  cases  usually  showing  alteration  of 
the  Achilles-tendon  jerk.  W.  B.  Pritch- 
aed.] 

In  early  tabes  the  cutaneous  and  super- 
ficial reflexes  are  preserved  and  may  be 
exaggerated:  a  fact  of  some  diagnostic 
significance,  in  the  opinion  of  Bechterew 
(Eevue  de  Psych.,  No.  8,  '97).  In  the 
late  disease  these  also  are  lost. 

Twenty-six  cases  of  tabes  investigated 
in  which  the  patellar  and  ankle  reflexes 
were  absent  in  all  the  cases.  In  11  pa- 
tients in  the  preataxic  stage,  the  abdomi- 
nal reflexes  were  strongly  increased  on 
both  sides  in  10  and  well  marked  in  1 ; 
of  10  cases  in  the  ataxic  stage  the  ab- 
dominal reflexes  were  much  increased  in 
3,  well  marked  in  5,  very  slow  in  1,  and 
not  present  in  1 ;  of  5  cases  in  the  para- 
lytic stage,  the  abdominal  reflexes  were 
completely  absent  in  4  and  in  1  case  were 
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increased.    Ostankow  (Neurol.  Centralb., 
p.  140,  '98). 

The  earliest,  most  constant,  and  ob- 
trusive symptoms  of  locomotor  ataxia  in 
its  early  stage  are:  absent  knee-jerks, 
shooting  or  lightning-like  pains,  and  loss 
of  iritic  reflex.  J.  T.  Eskridge  (Charlotte 
Med.  Jour.,  Dec,  '98). 

Conclusions  to  be  drawn  from  obser- 
vations upon  the  biceps-tendon  jerks  in 
twenty -nine  cases  of  tabes:    The  ataxia 
in  the  arms  is,  as  a  rule,  more  marked 
when  the  biceps-tendon  jerk  is  absent. 
It  is  also  usually  marked  when  the  same 
is  found  in  the  legs.    In  these  the  biceps- 
tendon  jerk  is  absent.     In  the  presence 
of   the   biceps-tendon   jerk   with   slight 
ataxia  in  the  arms,  ataxia  in  the  legs  is 
invariably   well   marked.     Sensation   is 
usually    normal    in    those    cases    with 
normal  biceps-tendon  jerk.    The  sensory 
losses  are  usually  found  when  the  biceps- 
tendon   jerk  is   absent.     Arthropathies 
are  only  found  in  the  advanced  cases. 
Astereoghosis    is    only    present    in    the 
markedly  ataxic.    The  loss  of  the  'sense 
of  position  is  almost  constant  in  the  ad- 
vanced  cases    of   tabes.     The    shooting 
pains  in  the  arms  do  not  bear  any  re- 
lation   to    the   degree   of   ataxia.     The 
marked   ataxies   seldom   show   the   loss 
of  weight-sense.     The  intensity  of  the 
symptoms  is  not  dependent  on  the  dura- 
tion of  the  case,  but  rather  upon  the  ex- 
tent of  the  sclerotic  process.     In  those 
eases  in  which  the  biceps-tendon  jerks 
are   absent   the    sclerosis   probably   ex- 
tends to  the  cervical  region;     but  this 
reflex  may  be  absent  in  normal  individ- 
uals.   Moses  Behrend  (Phila.  Med.  Jour., 
June  1,  1901). 
Pupillary  Symptoms.  —  Fixed  pupil- 
lary contraction  (spinal  myosis);   a  loss, 
abruptly,  or  gradually  progressive,  of  the 
reflex  action  to  light;   accommodation  to 
distance  and  in  convergence  being  pre- 
served (reflex  iridoplegia,  Argyll-Robert- 
son  pupil)  with  loss  of  the  sympathetic 
skin-reflex,  are  the  more  constant  and 
characteristic  pupillary  abnormalities  in 
tabes.     Both  eyes  are  usually  affected 
and   to   about  the   same   degree.     The 


iridoplegia  may  be  unilateral,  however; 
and  the  two  pupils  may  be  unequally 
contracted  or  one  only  may  be  abnor- 
mally small.  Permanent  mydriasis  or 
dilatation  has  been  rarely  observed. 

The  Argyll-Robertson  pupil  is,  per- 
haps, the  most  constant  and  characteris- 
tic symptom  in  posterior  spinal  sclerosis. 
It  is  also  an  early  symptom  invariably, 
and  in  combination  with  abolished  knee- 
jerks  affords  sufficient  data  for  diagnosis 
even  in  the  absence  of  all  other  symp- 
toms. In  late  tabes  the  action  of  the 
pupils  in  accommodation  is  also  lost. 

Case  of  man  suffering  from  tabes  dor- 
salis,  who,  when  examined  in  1896,  had 
the  characteristic  signs  of  the  disease, 
with  the  exception  that  the  pupils  re- 
acted both  to  light  and  in  accommoda- 
tion. Four  months  later  the  symptoms 
were  still  more  pronounced,  and  the 
pupils  failed  to  react  either  to  light  or  in 
accommodation.  This  condition  con- 
tinued for  nearly  a  year,  when  it  was 
found  that  the  pupils  reacted  well  to 
light  and  continued  so  to  react  for  the 
remainder  of  the  period  during  which  the 
patient  was  under  observation.  The  case 
illustrates  improvement  in  the  pupillary 
symptoms,  while  the  general  symptoms 
grew  worse.  Treupel  (Miinchener  med. 
Woch.,  Aug.  30,  '98). 

Two  cases  of  intermittent  Argyll- 
Robertson  pupil  in  tabes  dorsalis.  Both 
patients  were  women  38  years  of  age.  In 
both  cases  there  were  evidences  of  syphi- 
lis, and  the  symptoms  of  tabes  were  plain. 
The  pupil  reflexes  varied  under  continued 
observation  and  notwithstanding  steady 
progress  of  the  disease.  Eichhorst  (Deut. 
med.  Woch.,  No.  23,  '98). 

The  lesion  in  Argyll-Robertson  pupil 
is  probably  in  the  fibres  which  pass  from 
the  proximal  end  of  the  optic  nerve  to 
the  oculomotor  nerve,  according  to  de 
Schweinitz,  who  quotes  Turner,  how- 
ever, as  believing  that  a  single  lesion  in 
the  forepart  of  the  oculomotor  nuclei  in 
the  Sylvian  gray  as  the  cause  of  both 
myosis  and  reflex  iridoplegia. 
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Optic  Atrophy.  —  This  symptom  may 
occur  at  any  stage,  though  usually  it  is 
present  in  early  tabes.  It  has  been  found 
in  from  10  to  35  per  cent,  of  cases  ac- 
cording to  the  observer.  Bergur  found 
it  present  in  44  of  109  cases.  Disturb- 
ances of  color-sense  and  contraction  of 
the  visual  field  are  associated  phenom- 
ena. The  progress  of  the  atrophy  is 
usually  slow,  and  remissions  may  occur. 
Blindness  ensues  in  from  three  to  five 
years.  The  ataxia  and  also  the  painful 
sensory  symptoms  diminish  upon  the 
onset  of  blindness,  as  a  rule  (amaurotic 
tabes).  The  left  eye  is  said  to  be  at- 
tacked oftener  than  the  right.  Both  eyes 
are  usually  involved,  however. 

The  onset  of  optic  neuritis  in  the  early 
stage  of  tabes  is  followed  by  improve- 
ment in  other  symptoms,  and  retards  or 
arrests  the  further  course  of  the  disease. 
Martin  (Neurol.  Centralb.,  Oct.  1,  '90). 

Five  cases  of  tabes  in  which  atrophy 
of  the  optic  nerve  preceded  the  usual 
symptoms  of  tabes  during  a  long  period 
(up  to  twenty-five  years).  Howell  Persh- 
ing (Med.  News,  Mar.  26,  '92). 

The  specific  motor  symptoms  in  tabes 
begin  to  disappear  as  soon  as  atrophy  of 
the  optic  nerve  sets  in.  Benedikt  (La 
Med.  Mod.,  Mar.  20,  '95). 

In  about  75  per  cent,  of  the  cases  of 
tabes,  in  which  optic  atrophy  is  an  early 
symptom,  some  of  the  other  tabetic  symp- 
toms may  be  late  in  appearing  or  may 
not  develop  at  all.  This  is  especially  the 
case  in  respect  to  the  lightning  pains  and 
the  inco-ordination  of  movement.  The 
loss  of  knee-jerk  in  such  cases  is  very 
constant. 

The  most  distressing  symptoms  may 
develop  simultaneously  with  or  immedi- 
ately succeed  the  blindness. 

The  association  with  the  optic  atrophy 
of  oculomotor  palsies  is  without  prognos- 
tic significance.  Pearce  Bailey  (Med. 
Rec,  Nov.  14,  '96) . 

Ophthalmoscopically  the  optic  atrophy 
of  posterior  spinal  sclerosis  presents  the 
appearance  of  primary  degenerative  at- 


rophy in  contrast  to  the  appearance  in 
that  form  which  follows  neuritis. 

Ocular-Muscle  Palsies.  —  One  of  the 
first  symptoms  in  locomotor  ataxia  may 
be  an  attack  of  double  vision  with  or 
without  ptosis.  Occurring  in  the  early 
stages  of  the  disease,  such  attacks  are 
usually  of  abrupt  onset  and  transitory 
duration,  disappearing  completely  in  a 
few  days  or  weeks.  Well-marked  strabis- 
mus, most  commonly  of  the  variety  due 
to  sixth-nerve  involvement,  may  be  pres- 
ent, and,  if  an  early  symptom,  is  equally 
abrupt  in  onset  and  transient  in  dura- 
tion. Mobius  believes  that  sudden  pain- 
less ocular  palsies  in  an  adult  are  almost 
pathognomonic  of  tabes.  They  are  cer- 
tainly exceedingly  suggestive.  Ptosis, 
more  or  less  decided,  is  frequently  noted 
in  late  stages  of  posterior  spinal  sclerosis. 
Such  ptosis  is  usually  of  slow  progressive 
development  and  remains  permanent. 
This  is  true,  also,  of  strabismus.  Oph- 
thalmoplegia, both  external  and  internal, 
has  been  sometimes  observed,  though 
with  decided  infrequency. 

Transient  ptosis,  or  diplegia,  Argyll- 
Robertson  pupil,  incipient  optic-nerve 
atrophy,  associated  in  an  individual  past 
middle  life,  of  inherited  neurotic  tend- 
ency, are  strong  presumptive  evidence  of 
the  first  stage  of  locomotor  ataxia.  Han- 
sell  (Jour.  Nerv.  and  Mental  Dis.,  Apr., 
'93). 

Slight  paresis  of  the  ocular  muscles, 
particularly  in  the  early  stages  of  tabes, 
even  though  of  temporary  duration,  is  of 
very  frequent  occurrence,  though  often 
overlooked.  G.  Rummo  (Lezioni  di  Clin. 
Med.,  894). 

The  eye  symptoms,  especially  the 
pupil  symptoms,  are  among  the  most 
important  early  means  of  diagnosis,  and 
are  met  with  in  almost  every  case. 
Hardly  any  are  exempt  throughout; 
the  Argyll-Robertson  reaction  is  found 
in  about  75  per  cent,  of  all  cases,  and 
inactivity  to  light  and  convergence  in 
15  per  cent.  Inequality  of  the  pupils 
or  extreme  contraction  may  call  atten- 
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tion   to   the    condition   before   the    dis- 
covery  of   other   diagnostic   signs.     In- 
equality is  less  common  in  tabes  than 
in  the  other  forms  of  the  disease.    Dis- 
turbances  of  the   muscles   are  also   an 
early  sign,  but  not  so  common  as  dis- 
turbance  of   the  pupil  reactions.     Dip- 
lopia as  a  result  of  paresis  is  often  a 
transitory  symptom,  and  attracts  little 
attention.     Optic  atrophy  is  very  com- 
mon.   It  is  probable  that  most  cases  of 
primary     atrophy     eventually     develop 
spinal  disease.     Mott   (Ophthalmoscope, 
Aug.,  1903). 
Ataxia.  —  The  disease  may  manifest 
itself  first  in  an  ataxia  of  gait  or  station 
(acute  locomotor  ataxia).    Usually,  how- 
ever, as  has  been  already  stated,  various 
sensory  and  other  symptoms  prominently 
precede  the  ataxia,  disturbances  of  co- 
ordination being   essentially   dependent 
upon  impaired  centripetal  or  sensory  im- 
pressions.    Loss  or  defect  of  muscular 
sensibility  and  particularly  of  position- 
sense  is  the  dominant  factor  responsible 
for  the  ataxic  gait  and  the  inco-ordina- 
tion  of  the  upper  extremities.    The  phe- 
nomenon known  as  Eomberg's  symptom 
is  probably  due  to  the  associated  involve- 
ment of  both  tactile  and  muscular  sensi- 
bility.   Leyden's  experimental  induction 
of  this  symptom  by  freezing  (anassthe- 
tizing)  the  soles  of  the  feet  with  ether- 
spray  demonstrates  at  least  some  par- 
ticipation  of  the  tactile   sense   in   the 
production  of  this  symptom.     Helpless- 
ness from  ataxia  should  be,  it  is  scarcely 
necessary  to  state,  carefully  distinguished 
from  helplessness  due  to  true  motor  pa- 
ralysis or  paresis. 

Romberg's  symptom  is  caused  solely  by 
a  feeling  of  dizziness  when  the  eyes  are 
closed.  Grasset  (Archives  de  Neurol., 
vol.  xxv,  '93). 

Case  of  locomotor  ataxia  in  which,  not- 
withstanding the  fact  that  the  patient 
was  perfectly  blind,  he  could  stand  with 
his  feet  close  together  with  but  little 
swaying.  The  moment  he  closed  his  eyes, 
however,  he  swayed  violently,  and  would 


fall  over  if  not  supported.     F.  F.  Ward 
(Med.  Rec,  Oct.  8,  '98). 

Tabetic  Crises. — These  consist  of  at- 
tacks, occurring  suddenly,  without  as- 
signable cause  and  ending  quite  abruptly, 
as  a  rule,  which  may  simulate  symptom- 
atically  ordinary  attacks  of  gastric,  intes- 
tinal, nephritic,  vesical,  or  hepatic  colic. 
Gastric  crises  are  most  common.  The 
patient  is  suddenly  seized  with  excruciat- 
ing gastric  or  abdominal  pain,  which  is 
usually  accompanied  with  violent  retch- 
ing and  vomiting.  The  attack  may  be 
prolonged  for  two  or  three  days  or  it  may 
end  after  a  single  paroxysm  lasting  a 
few  minutes,  recurring  at  varying  inter- 
vals from  a  week  to  several  months. 
Except  from  malnutrition,  such  attacks 
are  not  dangerous. 

Case  of  man  in  the  paralytic  and 
atrophic  stage  of  tabes,  whose  gastroin- 
testinal crises  were  accompanied  or  ush- 
ered in  by  profuse  sialorrhoea,  beginning 
suddenly,  often  at  night,  and  nearly 
choking  the  patient.  Gastric  crises  would 
follow,  then  intestinal  crises,  sometimes 
accompanied  by  genito-urinary  symp- 
toms, the  attacks  lasting  from  three  to 
twelve  days.  Girode  (La  France  Mgd., 
Feb.  19,  '89). 

Case  of  tabetic  patient  in  whom,  simul- 
taneously with  the  gastric  crises,  pro- 
nounced acuteness  of  the  sense  of  smell 
is  present.  Negro  (Rev.  Clin,  de  los 
Hosp.,  Mar.  8,  '94). 

Three  cases  of  tabes  in  which  gastric 
crises  were  the  first  symptom,  and,  later 
on,  remained  the  dominant  one.  There 
was  a  constant  lack  of  hydrochloric  acid 
both  during  the  crises  and  in  the  inter- 
vals.   L.  Wolff  (Lakiire.  Forhand.,  '95). 

[It  is  striking  that  gastric  crises  are 

very  frequently  combined  with  laryngeal 

symptoms  and  are  seldom  absent  when 

arthropathies    are    present.      H.    Ober- 

steiner,  Assoc.  Ed.,  Annual,  '96.] 

When,  however,  the  heart's  action  or 

the  functions  of  respiration  are  involved, 

the  danger  is  much  greater,  fatal  results 

having  been  recorded  in  both  cardiac  and 

laryngeal  crises.     Both  varieties,  fortu- 
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nately,  are  rare.  The  symptoms  in  laryn- 
geal crises  are  not  unlike  those  of  laryn- 
gismus stridulus:  dry,  violent  cough, 
with  spasmodic  inspiration  and  marked 
dyspnoea  and  at  times  loss  of  conscious- 
ness. Burning  pains  in  the  neck  and 
shoulder-muscles  sometimes  attend  these 
laryngeal  crises. 

Two  cases  of  tabes :  one  with  laryngeal 
crisis,  the  other  with  hypera?sthesia  to 
light  and  sound.  Charcot  (La  Sem.  Med., 
June  4,  '90). 

Case  of  tabes  with  laryngeal  crisis,  in 
which  the  post-mortem  histological  ex- 
amination revealed,  besides  the  usual 
characteristic  spinal  lesion  of  tabes,  a  bi- 
lateral chronic  diffuse  neuritis  of  the 
vagus  and  spinal  accessory  roots,  but 
without  involvement  of  the  nuclei  of 
these  nerves.  Van  Gieson  (Jour,  of  Nerv. 
and  Mental  Dis.,  July,  '90). 

Attention  called  to  peculiar  pains  in 
certain  glands  which  may  occur  in  tabes 
from  time  to  time.  Several  hours  before 
the  onset  of  the  attack  the  patient  com- 
plains of  a  peculiar,  uncomfortable  sensa- 
tion in  the  region  in  question,  and  sud- 
denly very  severe  pain  is  felt,  lasting  sev- 
eral hours;  the  glands  quickly  swell,  and 
the  skin  becomes  reddened;  the  swelling 
and  redness  slowly  disappear  after  a  few 
days.  Wood  (La  Sem.  Med.,  No.  7,  '93). 
Case  with  pharyngeal  crises.  Patient 
was  a  man  who  had  become  exceedingly 
emaciated,  the  slightest  attempt  at  tak- 
ing nourishment  causing  severe  contrac- 
tions of  the  pharynx.  After  a  single 
treatment  by  suspension,  this  condition 
entirely  disappeared.  Courmont  (Revue 
de  Med.,  Sept.,  '94). 

Two  cases  of  severe  pharyngeal  crises, 
one  of  the  patients  dying  during  such  an 
attack.  Moreira  (Pharingismo  Tabetico, 
'94). 

In  122  eases  of  tabes  laryngeal  disturb- 
ances referable  to  tabes  were  found  in  17 
cases.     In  4  cases  laryngeal  crises  were 
observed.    Bohne  (Inaug.  Dissert.,  '95). 
Cardiac    Crises. —  Cardiac    crises    re- 
semble symptomatically   attacks   of  an- 
gina pectoris.    There  may  be  actual  dis- 
ease of  the  heart  of  trophic  origin.     A 
rapid  pulse — 100  to  120 — was  frequently 


noted  in  Charcot's  cases  without  asso- 
ciated cardiac  crises. 

In  138  cases  of  locomotor  ataxia  12 — 
or  8.76  per  cent. — were  complicated  with 
valvular  disease.  In  9  of  the  cases — or 
6.5  per  cent. — the  lesion  was  aortic  dis- 
ease. The  valvular  affection  generally 
first  showed  itself  after  the  tabetic  symp- 
toms were  well  advanced.  Five  cases 
were  undoubtedly  syphilitic,  and  6  prob- 
ably so,  but  in  1  case  there  was  no  evi- 
dence of  the  disease.  In  2  cases  aortic 
aneurism  was  associated  with  the  valvu- 
litis. Rheumatism  was  only  noted  in  2 
of  the  12  cases.  As  symptoms  are  not 
always  present,  the  aortic  disease  may  be 
overlooked.  The  association  of  the  two 
diseases  is  probably  the  result  of  syphilis, 
which  is  an  important  cause,  both  of 
tabes  and  of  cardiac  disease.  Ruge  and 
Hutter  (Berliner  klin.  Woch.,  Aug.  30, 
'97). 

Disease  of  some  part  of  the  circula- 
tory  system    is    present    in   nearly    all 
eases     of     advanced     tabes.       Valvular 
heart    disease    occurs    in    a    large    per- 
centage of  the  cases.     The  intimate  re- 
lationship existing  between  syphilis  and 
tabes    and   the    pronounced   circulatory 
changes  induced  by  the  former  make  it 
reasonable    to    regard    syphilis    as    the 
cause  of  the  large  percentage  of  cases 
of  valvular  heart  disease  which  we  find 
associated    with    tabes.      B.    F.    Stahl 
(American  Medicine,  Nov.  4,  1903). 
The  crises  of  tabes  possess  a  localizing 
pathological   value   quite   analogous   to 
that  of  the  aura  or  signal  symptom  in 
epilepsy,  pointing  to  an  invasion  and  irri- 
tative degeneration  of  the  vagus-nuclei 
or  fibres,  or  to  fibres  elsewhere  that  are 
in  physiological  relation  to  the  functions 
involved  in  the  symptoms.     Crises  are 
among   the    earlier   clinical   phenomena 
usually,  but  they  may  persist  for  many 
years.     They  often  disappear  with  the 
lancinating  pains,  with  which  they  are 
intimately  associated,  as  the  disease  ad- 
vances. 

A  constant  secretion  of  tears  is  some- 
times met  with  in  tabes,  while  in  other 
cases  there  are  actual  tear-crises,  similar 
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to  gastric  crises.    Panas  (La  Presse  Med., 
May  4,  '94). 

Case  of  a  waiter,  41  years  old,  who 
suffers  from  locomotor  ataxia  and  begin- 
ning paralytic  dementia.  He  has  fre- 
quent and  sudden  attacks  of  violent  burn- 
ing pain  in  both  eyes  and  the  peribulbar 
tissues,  accompanied  by  spastic  myosis, 
epiphora,  and  chemotic  swelling  of  the 
conjunctivae.  There  also  is  much  hyper- 
esthesia in  the  eyelids,  which  makes 
further  examination  of  the  eyes  impos- 
sible. These  attacks  last  from  two  to 
three  hours;  an  hour  after  the  attack 
the  eyes  are  practically  normal.  These 
attacks  considered  to  be  true  ocular 
crises — attacks  of  neuralgia  of  the  ciliary 
nerves,  and  irritation  of  the  fifth  nerve. 
Pel  (Berliner  klin.  Woch.,  No.  2,  Jan.  10, 
'98). 

Sensory  Symptoms.  —  The  defects  or 
abolition  in  the  several  forms  of  common 
sensations  have,  been  sufficiently  de- 
scribed in  the  clinical  history  of  which 
they  form  an  exceedingly  constant  and 
essential  part.  Among  the  less  fre- 
quently noted  sensory  phenomena  are 
analgesia  of  the  testicle  and  anaesthesia 
in  the  distribution  of  the  fifth  nerve, 
especially  over  the  mucous  membranes 
of  the  mouth  and  eyelids. 

Frequent  changes  in  the  pharynx  and 
larynx  of  36  tabetic  patients.  There  were 
sensory  disorders  of  the  pharynx  in  14,  of 
the  larynx  in  10,  paresis  of  the  adduc- 
tors in  10,  immobility  of  the  cords  in  4. 
diminished  power  of  adduction  in  8,  and 
ataxic  movements  of  the  tongue  in  9. 
The  pharyngo-laryngeal  disorders  were 
more  intense  in  the  advanced  stages  of 
tabes.  Marini  (Archiv  f.  Psyeh.  u. 
Nervenk.,  B.  21,  H.  1,  '90). 

Case  presenting  the  typical  signs  of 
tabes  of  many  years'  duration,  in  which 
lancinating  pains  occurred  in  the  left  side 
of  the  face,  and  in  which  the  pharynx 
was  insensible  to  the  touch,  and  the 
uvula  anaesthetic  and  paretic.  Speech 
and  deglutition,  however,  were  not 
affected.  Schnell  (Marseille-m6d.,  Oct. 
15,  '91). 

Case  of  male  tabetic  patient,  with  ul- 
cerations both  in  the  region  of  the  right 


upper  and  the  left  lower  jaw.  These  ul- 
cerations are  to  be  referred  to  a  tabetic 
neuritis  of  the  trigeminus,  since  complete 
anaesthesia  of  the  face  and  mucous  mem- 
brane of  the  mouth  was  present.  Hudelo 
(Bull,  de  la  Soc.  Frangaise  de  Derm,  et 
de  Syphil.,  May  18,  '93). 

Pitres  found  analgesia  of  the  testicle 
in  75  per  cent,  of  his  cases.    It  varies  in 
degree  from  time  to  time  and  may  dis- 
appear entirely  to  return,  however,  after 
varying  intervals.    Its  disappearance  has 
been  noted  as  occurring  simultaneously 
with  a  return  of  sexual  power.     While 
pain  is  a  very  common  symptom  in  many 
forms  of  nervous  disease,  the  sharp  stab- 
bing vagabond  pains  which  occur  in  loco- 
motor ataxia  are  so  distinctive  in  char- 
acter as  to  be  unique.    No  two  patients 
will,  perhaps,  describe  them  in  the  same 
way,  and  yet  their  identical  character  is 
at  once  evident  from  the  description  of 
a  dozen   or  more   patients.     They   are 
often  worse   at  night   and   under  baro- 
metric conditions  of  excessive  humidity 
presaging  a  storm.     Tabetics  are  often, 
indeed,  quite  reliable  weather-prophets. 
Of  34  tabetics,  8  had  normal  testicles, 
10  were  hyperalgesic,  and  16  analgesic; 
of  the  latter  4  had  atrophy  of  the  testicle. 
Pitres's  sign  considered   of  great  value. 
It  consists  in  the  loss  or  diminution  of 
the  characteristic  pain  produced  in  the 
normal   testicle   by   compression.      Bitot 
and  Sabrazes  (Jour,  de  M6d.  de  Bordeaux, 
Feb.  2,  '90). 

Among  35  tabetic  patients,  both  tes- 
ticles were  normal  in  11,  in  4  there  was 
bilateral  analgesia;  in  4  bilateral  hyper- 
sesthesia;  in  2  there  was  atrophy  of  both 
testicles;  in  2  atrophy  of  only  the  right 
testicle;  in  7  diminished  sensibility  of 
the  penis;  and  in  11  impotence.  Anal- 
gesia of  the  testicles  and  failure  of  the 
cremaster  reflex  are  entirely  independent 
of  each  other.  In  15  patients  inconti- 
nence was  found,  in  3  retention,  and  in  1 
ischuria  paradoxa  (constant  dropping  of 
urine  from  a  full  bladder).  B.  A.  Tatart- 
scheff  (Die  Urogenital  Storungen  bei 
Tabes  Dorsalis,  '92). 
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Trophic  Symptoms. — Some  degree  or 
variety  of  trophic  disturbance  is  usually 
manifest  at  some  time  during  the  prog- 
ress of  the  disease.  Such  trophic  disturb- 
ances do  not  appear  as  complications,  but 
are  essentially  a  part  of  the  disease.  Oc- 
curring in  the  early  stages,  they  are  due 
to  involvement  of  the  peripheral  tropho- 
sensory  fibres;  late  trophic  symptoms 
may  be  dependent  upon  lesions  of  the 
ventral  horns.  Among  the  trophic  symp- 
toms are  superficial  and  perforating 
ulcerations  of  the  skin  and  other  cuta- 
neous lesions,  loss  of  the  hair  or  teeth, 
onychia;  atrophies  of  muscles,  singly  or 
in  groups;  nutritional  disease  of  the 
bones,  particularly  the  femur,  giving 
rise  to  spontaneous  fractures;  affections 
of  the  joints  known  as  arthropathies, 
with  secondary  luxations  and  displace- 
ments;  oedema,  and  bed-sores. 

Case  of  man  in  whom  there  were  trans- 
verse fractures  of  both  the  upper  thigh- 
bones without  any  apparent  cause,  the 
second  fracture  occurring  after  an  inter- 
val of  four  months.  The  retarded  consoli- 
dation, with  the  enormous  callous  forma- 
tion, go  toward  proving  a  medullary 
cause  for  these  spontaneous  fractures. 
Fourmeaux  (Jour,  des  Sci.  Med.  de  Lille, 
June  16,  '93). 

Tabetic  patient  in  whom  a  great  many 
cerebral  nerves  were  diseased,  even  the 
seldom-affected  facial  nerve.  Asymmetry 
of  breathing  was  particularly  noticeable, 
the  left  half  of  the  thorax  being  much 
less  active  than  the  right.  Chvostek 
(Neurol.  Centralb.,  Nov.  15,  '93). 

Multiple  lipomata  witnessed  in  per- 
sonal ease:  These  may  be  regarded  as  a 
peculiar  trophic  manifestation  in  tabes. 
The  patient  suffered  from  lancinating 
pains  and  parsesthesia  in  the  lower  ex- 
tremities. After  two  years  these  symp- 
toms disappeared  and  instead  small  lipo- 
mata appeared  simultaneously  on  both 
forearms,  at  first  growing  larger  and  then 
remaining  stationary.  Similar  lipomata 
then  appeared  on  the  hips  and  thighs. 
The  unmistakable  symptoms  of  tabes 
only     presented     themselves     later     on. 


Tscherkassoff   (La  Med.  Mod.,  Mar.  25, 
'95). 

Perforating  ulcers  almost  invariably 
develop  on  the  plantar  surfaces  of  the 
feet,  often  beneath  the  great  toe,  and 
may  be  symmetrical.  Such  ulcers  may 
occur  quite  early  in  the  disease.  I  recall 
the  case  of  a  patient  in  whom  such  ulcers 
led  to  the  discovery  that  he  was  suffering 
from  locomotor  ataxia,  the  discovery 
overwhelming  him  with  surprise. 

Herpes  is  not  an  uncommon  accom- 
paniment of  the  severe  neuralgic  or  neu- 
ritic  pains  sometimes  observed.  Bald- 
ness or  anomalies  in  pigmentation,  espe- 
cially the  former,  are  common.  The 
teeth  may  all  fall  out  as  a  result  of  in- 
volvement of  the  fifth  nerve. 

Atrophy  of  the  jaws,  with  loss  of  the 
teeth,  frequently  occurs  in  tabetic  pa- 
tients. Rosin  (Deut.  Zeit.  f.  Nervenh., 
vol.  i,  '92). 

Case  of  tabes  with  bilateral  atrophy  in 
the  region  of  the  trigeminus,  loss  of  the 
teeth,  paralysis  of  the  soft  palate,  laryn- 
geal crises.  There  was  found  degenera- 
tion of  the  ascending  (spinal)  root  of 
the  trigeminus,  of  the  ascending  glosso- 
pharyngeus  root  (fasciculus  solitarius), 
and  of  the  substantia  feruginea.  Pacetti 
(Trans.  Eleventh  Inter.  Med.  Congress, 
'94). 

Spontaneous  loss  of  the  teeth  most  fre- 
quently occurs  in  the  later  stages  of  the 
disease,  and  is  due  to  the  diseased  condi- 
tion of  the  nervus  trigeminus.  Lemaire 
and  Bernard  (L'Odontologie,  Feb.,  '94). 

Case  of  tabes  with  perforating  ulcer  of 
the  mouth   and  loss   of  the  teeth.     No 
other    bulbar    symptoms    were    present. 
Letulle  (Revue  Neurol.,  Oct.  15,  '94). 
Onychia  is   sometimes   very  trouble- 
some,  and   wounds   or   operations  upon 
the  extremities,  especially  the  feet,  may 
prove  quite  obstinate  in  healing.     Mus- 
cular atrophy,  if  extensive  and  affecting 
groups  or  an  entire  limb,  is  a  late  inci- 
dent in  the  disease.     Extensive  atrophy 
occurring  early  indicates  a  probable  com- 
plication.    Atrophy   of   single   muscles 
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may  occur,  though  not  frequently  early, 
as  a  result  of  the  neuritis. 

From  10  to  12  per  cent,  of  all  tabetic 
patients  are  affected  with  muscular  at- 
rophy. This  tabetic  muscular  atrophy 
is  principally  characterized  by  the  great 
slowness  of  its  development;  fibrillary 
contractions  and  degeneration  reactions 
are  not  present.  Dejerine  (Ann.  de  M6d. 
Thermale,  '92). 

Case  of  tabes  in  a  female  patient  in 
which  there  was  also  increasing  paralysis 
and  atrophy  of  the  lower  extremities. 
These  symptoms  were  due  to  atrophy  of 
the  peripheral  nerves  of  the  lower  ex- 
tremities, as  was  proved  by  the  post- 
mortem. Goldscheider  (Zeit.  fur  klin. 
Med.,  vol.  xix,  '92) . 

Case  of  tabes  in  which  there  existed 
a  general  muscular  atrophy  and  also 
marked  involuntary  movements  of  the 
lower  extremities  and  of  the  face  during 
sleep.  Lacaze  (Montpellier  MGd.,  No.  1, 
'93). 

Some  degrees  of  muscular  atrophy  is 
not  uncommon  in  tabes,  occurring  in 
about  from  15  to  20  per  cent,  of  the 
cases.  The  muscular  atrophy  that  is 
occasionally  encountered  with  tabes, 
and  which  resembles  in  its  distribution 
and  course  progressive  muscular  atro- 
phy of  spinal  origin,  overshadows  the 
tabes,  which  is  rarely  typical,  in  its 
clinical  delineation.  Joseph  Collins 
(Jour,  of  Nerv.  and  Mental  Disease, 
June,   1903). 

The  arthropathies  and  osteopathies, 
which  are  ordinarily  associated  phenom- 
ena, have  been  especially  studied  by 
Charcot,  Dejerine,  and  others.  They 
occur  in  from  5  to  10  per  cent,  of  cases. 
The  knees  are  chiefly  affected.  The 
smaller  joints  usually  escape,  though 
Hirtz  (La  Med.  Mod.,  9,  p.  48,  '98)  has 
recently  reported  a  case  with  radio- 
graphic illustrations,  involving  the  meta- 
tarso-phalangeal  articulations.  In  some 
cases  there  exists,  without  swelling  or 
deformity,  a  remarkable  relaxation  of  the 
muscles  of  the  knee  and  other  joints, 
permitting    extreme    degrees    of   hyper- 


flexion  and  hyperextension.  This  con- 
dition has  been  called  "hypotonia"  by 
Frenkel,  who  considers  it  an  early  symp- 
tom. 

Three  cases  of  ataxic  arthropathy  in 
one  of  which  the  disease  of  the  joint  was 
one  of  the  first  symptoms  of  tabes. 
Krogius  (Finska  Lakarf  sail.  Hand.,  vol. 
xxxv,  '93). 

Case  of  pronounced  gonitis  tabetica. 
As  the  diseased  leg  was  a  great  hindrance 
in  walking,  it  was  amputated  at  the 
thigh.    R.  Rasmus  (Inaug.  Dissert.,  '94). 

Attacks  of  cedema  in  the  extremities 
or  elsewhere,  usually  transient  and  of  a 
type  similar  to  angioneurotic  cedema, 
have  been  noted.  Bed-sores  on  the 
sacrum,  over  the  trochanters,  or  at  other 
points  exposed  to  prolonged  pressure  are 
ordinarily  late  symptoms  and  belong  to 
the  bed-ridden  stage.  In  this  connec- 
tion, an  emphatic  protest  might  be  in- 
troduced against  the  custom,  sometimes 
practiced  for  the  relief  of  pain  in  the 
legs,  of  tightly  binding  a  cord  or  liga- 
ture around  the  limb.  It  may,  and  some- 
times does,  effectually  relieve  the  pains, 
but  at  great  risk  of  inducing  far  more 
serious  trophic  disturbances. 

Vesical,  Eectal,  and  Sexual  Symptoms. 
— Slight  incontinence  or  slowness  in 
micturition  may  first  attract  attention  to 
the  possibility  of  tabes.  This  may  vary 
from  time  to  time,  and  is  rarely  extreme 
or  particularly  annoying.  In  the  late 
stage  of  the  disease  there  may  be  partial 
or  total  anaesthesia  of  the  bladder,  with 
either  absolute  incontinence  or  the  op- 
posite condition  of  retention.  The  urine 
may  be  retained  without  discomfort  for 
many  hours,  and,  unless  withdrawn  by 
catheter,  a  cystitis  may  develop.  Cath- 
eterization should  be  practiced  very  care- 
fully in  such  patients. 

Tabetics  are  almost  invariably  consti- 
pated, although  in  the  advanced  disease 
incontinence  of  faeces  may  be  present. 
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The  rectal  region  may  be  the  site  of 
sharp,  stabbing  pains  in  neuralgic  cases. 
Sexual  desire  and  power,  while  invari- 
ably impaired  or  abolished  in  the  ad- 
vanced disease,  is  sometimes,  in  the  be- 
ginning of  tabes,  quite  distinctly  exag- 
gerated, the  patient  being  led  into  the 
grossest  excesses  in  sexual  intercourse. 
Such  paroxysmal  satyriasis  may  give  way 
to  total  temporary  abolition  of  sexual 
function,  the  paroxysms  recurring  at 
varying  intervals. 

Peculiar  localization  of  the  crises  in 
females  affected  with  locomotor  ataxia 
— first  mentioned  by  Charcot.  They  ap- 
pear early  in  the  disease  and  are  asso- 
ciated with  the  usual  lancinating  pain 
in  the  limbs.  The  spasms  of  the  clitoris 
occur  at  frequent  intervals  and  may  be 
accompanied  by  ejaculations  of  mucus 
or  by  spasms  of  the  constrictor  cunni 
without  pleasurable  sensations.  Kiister 
(Miinchener  med.  Wochen.,  No.  5,  1901). 

Special  Senses. — In  addition  to  vision, 
hearing,  taste,  and  smell  are  each  or  all 
of  them  sometimes  impaired.  Hearing 
is  affected  in  about  25  per  cent,  of  all 
cases.  Deafness  is  sometimes,  though 
rarely,  due  to  atrophy  of  the  auditory 
nerve,  sometimes  to  a  trophosclerotic 
condition  of  the  middle  ear  through  in- 
volvement of  the  fifth  nerve. 

In  20  cases  of  tabes  auditory  disturb- 
ances found  in  only  5;  of  these,  10  per 
cent,  had  nervous  deafness.  Tabes  not 
infrequently  causes  trophic  changes  in 
the  middle  ear  (a  sclerotic  process), 
which  may  lead  to  disturbances  of  hear- 
ing.   Treitel  (Arch,  of  Otol.,  Oct.,  '90). 

Series  of  40  cases  of  tabes,  7  of  which 
had  normal  hearing;  29  had  some  affec- 
tion of  the  auditory  apparatus,  of  which 
4  had  middle-ear  disease,  and  15  had 
positive  internal-ear  disease,  which  was 
also  suspected  in  the  remaining  cases. 
Meniere's  symptoms  were  not  found  in 
any  case.  Marini  (Archiv  f.  Psych,  u. 
Nervenk.,  B.  21,  H.  1,  '90). 

Tabetic  lesions  of  the  auditory  nerve 
are  usually  only  present  in  the  preataxic 
stage,  notably  in  cases  of  so-called  tabes 


deseendens.    Cozzolino  (Revista  Clinica  e 
Terap.,  Feb.,  '94). 

Only  four  cases  of  tabes  have  been  met 
with  up  to  the  present  in  which  atrophy 
of  the  acoustic  nerve  was  discovered  at 
autopsy.     In  the  great  majority  of  cases 
there  is  a  sclerotic  affection  of  the  middle 
ear,  which  may  be  considered  as  a  trophic 
disturbance   following  a  diseased   condi- 
tion of  the  trigeminus  nerve.     Usually 
there  is  a  more  or  less  pronounced  deaf- 
ness, which  is  generally  very  quickly  de- 
veloped, often  in  a  few  months.    In  more 
than  half  of  the  cases  a  subjective  noise 
precedes  the  deafness,  the  sound  being  of 
varied  nature   (musical,  whistling,  buzz- 
ing, etc.)   and  also  of  varying  intensity, 
sometimes  excessively  loud.     Collet   (La 
Presse  Med.,  Jan.   12,  '95). 
Taste  and  smell  are  believed  to  be 
rarely  affected,  though  Klippel  (Archiv 
de  Neur.,  3,  p.  257,  '97)  does  not  agree 
with  this  statement,  believing  that  these 
two  senses  are  much  more  frequently  in- 
volved than  is  indicated  in  the  literature. 
They  are,  moreover,  among  the  earliest 
symptoms  in  tabes,  according  to  this  au- 
thor,  who  describes  the  findings  in   a 
case  of  tabes  presenting  these  symptoms, 
which   came   to    autopsy,    consisting   of 
marked  degenerative  disease  of  the  olfac- 
tory, glosso-pharyngeal,  and  trigeminus 
nerves  and  their  ganglia. 

Watchfulness  necessary  to  avoid  over- 
looking incipient  or  atypical  forms. 
Five  cases  cited  in  which  there  were 
practically  no  objective  symptoms.  The 
subjective  disturbances  were  of  the 
slightest:  obscure  lancinating  pains, 
slight  disturbances  of  sensation,  lassi- 
tude, diminished  sexual  vigor,  headache, 
etc.  Pupillary  sluggishness  or  inaction 
was,  however,  noted  in  several  instances. 
In  doubtful  cases  the  presence  or  absence 
of  a  syphilitic  history  is  of  great  impor- 
tance; when  preceded  by  a  specific  in- 
fection, symptoms  which  otherwise  would 
be  negligible  assume  the  gravest  signifi- 
cance. Erb  (Miinchener  med.  Woch., 
July  17,  1900). 
Diagnosis. — The  chief  and  most  im- 
portant problem  in  diagnosis  is  with  re- 
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gard  to  the  prompt  recognition  of  the 
incipient  or  preataxic  stage.  No  single 
symptom  is  pathognomonic,  although 
the  Argyll-Kobertson  pupil  is  considered 
by  Mobius  and  others  as  invariably  in- 
dicative of  either  locomotor  ataxia  or 
general  paresis.  The  conjoint  associa- 
tion of  any  two  of  the  four  most  con- 
stant symptoms — abolished  knee-jerks, 
Argyll-Kobertson  pupil,  lightning  pains, 
and  ocular  palsies — is  quite  suggestive, 
if  not  diagnostic  in  importance.  The 
simultaneous  existence  of  these  four 
symptoms  occurs  in  no  other  disease,  and 
is  positively  diagnostic.  The  subsequent 
development  of  ataxia  completes  a  clin- 
ical picture  which  is  unique  and  is  not 
even  simulated  by  any  other  disease. 

Symptoms  of  tabes  dorsalis  may  be 
partially  simulated  by  a  peripheral  neu- 
ritis, even  without  a  diseased  condition 
of  the  spinal  cord.  In  cases  in  which 
peripheral  neuritis  is  rapidly  -developed 
the  following  symptoms  furnish  the  dif- 
ferential diagnosis  of  pseudotabes;  very 
rapid  progress  of  the  disease;  pain  in  the 
muscles  proper  and  in  the  nerve-trunks; 
undisturbed  pupillary  reaction.  D§jerine 
(La  Sem.  Med.,  No.  26,  '93). 

Twenty  tabetics  in  which  it  was  found 
that  on  presure  upon  the  ulnaris,  in  the 
sulcus  ulnaris  at  the  elbow,  there  was  no 
sensation  of  pain  fourteen  times  on  both 
sides  and  once  on  one  side.  Considered  a 
pathognomonic  symptom  of  tabes.  Bier- 
nacki  (Gaz.  Lekar.,  No.  2,  '94). 

Marked  hyperflexion  of  the  leg  at  the 
hip-joint,  without  bending  it  at  the  knee, 
is  painful  in  healthy  subjects,  while  in 
tabetics,  even  during  the  first  stages  of 
the  disease,  it  causes  no  pain.  Putnam 
(Boston  Med.  and  Surg.  Jour.,  Aug.,  '95). 
The  parsesthesia  in  the  region  of  the 
trigeminus  designated  as  "Hutchinson's 
mask,"  with  a  feeling  as  of  a  spider-web 
over  the  skin  of  the  face,  may  be  met 
with  in  the  early  stages  of  tabes,  and  is  of 
diagnostic  value.  Mobius  (Neurol.  Beit., 
No.  3,  '95). 

In  many  early  cases  of  tabes  there  is 
insensibility  to  pain  on  pressure  and  on 


tapping  of  the  popliteal  nerve,  this  symp- 
tom is  more  commonly  present  than 
Biernacki's  sign  of  anaesthesia  of  the 
ulnar  nerve.  Bechterew  (Neurol.  Cen- 
tralb.,  p.  140,  '98). 

There  is  no  pathognomonic  symptom 
of  tabes,  but  two  symptoms  are  con- 
sidered of  value  in  making  an  early  di- 
agnosis. The  first  is  the  remarkable  in- 
crease of  the  abdominal-wall  reflex. 
Abdominal  or  other  cutaneous  and  ten- 
don-reflexes are  antagonistic  phenom- 
ena, and  this  antagonism  may  serve,  in 
doubtful  cases,  as  a  means  of  diagnosis. 
Patients  during  the  first  period  of  loco- 
motor ataxia  with  loss  of  the  patellar 
reflex  have  an  unusually-marked  ab- 
dominal reflex,  while  the  lack  of  the 
latter,  along  with  increased  patellar  re- 
flex, is  indicative  of  a  cerebral  lesion, 
which  causes  no  irritation  in  the  neigh- 
borhood of  the  affected  spot.  The  second 
sign  is  the  behavior  of  the  patient  when 
asked  to  rise  on  his  toes,  with  his  eyes 
closed,  and  to  remain  standing.  Those 
in  the  first  period  of  tabes,  with  only 
the  slightest  symptoms  of  musculo-tonic 
troubles,  and  without  any  sensible  alter- 
ation, are  not  able  to  execute  this  act. 
0.  Rosenbach  (Brit.  Med.  Jour.,  Oct.  1, 
'98). 

A  peculiar  brilliant  appearance  of  the 
eye,  which,  nevertheless,  is  expressionless, 
is  a  valuable  early  sign  of  the  disease. 
It  is  independent  of  the  condition  of  the 
pupils,  which  does  not  modify  it,  and  is 
especially  easy  to  note  in  those  whose 
irides  are  dark  in  color.  Gilles  de  la- 
Tourette  (Jour,  des  Praticiens,  Mar.  11, 
'99). 

It  is  the  physician's  bounden  duty  to 
recognize  this  disease  in  the  pre-ataxic 
stage.  When  these  patients  are  seen  in 
the  beginning,  one  should  not  let  them 
pass  as  instances  of  sciatica  or  rheuma- 
tism. People  who  have  rheumatic  di- 
atheses, as  a  rule,  have  attacks  of  in- 
flammatory rheumatism  in  early  life. 
They  usually  get  rheumatism  before 
they  reach  the  age  of  forty-five  or  fifty 
years.  Rheumatism  is  essentially  a  dis- 
ease of  early  life,  and,  when  patients 
complain  of  aches  and  pains  which  they 
have  diagnosticated  as  rheumatism,  one 
will  find  in  the  great  majority  of  cases 
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they  are  not  rheumatic  at  all.  One  sign 
which  is  not  pathognomonic,  but  simply 
an  aid  in  diagnosis,  is  ulnar  analgesia, 
noted  by  rubbing  the  ulnar  nerve  in  the 
ulnar  notch.  Along  with  the  ulnar  an- 
algesia is  very  frequently  found  marked 
diminution  in  pain-sense  throughout  the 
whole  territory.  Fraenkel's  sign  is  also 
an  aid  in  diagnosis.  If  the  thigh  is  ex- 
tended at  right  angles  to  the  body,  the 
leg  can  be  brought  up  in  a  perfectly 
straight  line.  The  usual  angle  that  the 
leg  makes  in  that  position  is  not  mani- 
fest; the  muscles  are  in  a  hypotonic  con- 
dition. In  other  words,  there  is  a  lack 
of  muscular  tone.  In  very  many  of 
these  eases  there  is  an  exaggeration  of 
the  abdominal  reflex.  D.  R.  Brower  (In- 
terstate Med.  Jour.,  Aug.,  1901). 

A  diagnosis  can  be  made  with  reason- 
able certainty  if  the  ordinary  symptoms 
of  tabes,  plus  muscular  weakness,  pa- 
resis, spacticity  and  pupillary  inequal- 
ity, and  immobility  on  exposure  to 
light  and  on  accommodation  are  pres- 
ent. Other  affections  with  which  tabes 
may  be  confounded  are:  Multiple  neu- 
ritis, flatfoot,  multiple  sclerosis,  and 
paresis.  However,  the  differentiation  of 
this  condition  from  other  diseases  than 
pseudotabes  seems  to  offer  very  little 
difficulty,  unless  the  tabes  is,  atypical 
in  its  development  and  manifestations, 
particularly  if  the  differentiation  is 
based  upon  a  thorough  physical  exami- 
nation. Collins  (New  York  Med.  Jour., 
Apr.  4,   1<J03). 

Among  the  diseases  to  be  considered 
and  which  at  times  obscure  the  diagnosis, 
are  ataxic  paraplegia,  disseminated  scle- 
rosis, brain-tumors,  certain  forms  of  mye- 
litis; the  syphilitic  meningomyelitis  of 
Oppenheim,  Sachs,  and  others;  multiple 
neuritis,  and  post-diphtheritic  paralysis. 

In  the  ataxic  paraplegia  of  Gowers 
there  is  actual  loss  of  motor  function 
with  spasticity,  the  knee-jerks  being  usu- 
ally exaggerated  with  little  if  any  pain, 
no  crises,  no  arthropathies,  and  no  in- 
volvement of  the  muscles  of  the  eye. 

In  multiple  sclerosis  there  may  be 
ocular  palsies,  pains  (slight)  in  the  lower 


extremities,  defects  of  sensation,  sphinc- 
teric  involvement,  ataxia,  and  even 
abolished  knee-jerks.  The  knee-jerks 
are  usually  exaggerated,  however;  the 
pains  differ  in  degree  and  character,  and 
in  disseminated  sclerosis  the  peculiar 
speech,  intention-tremor,  nystagmus,  and 
special  variety  of  optic  atrophy  (Gnauck) 
are  distinctive. 

Ataxia  is  common  in  tumor  of  the 
cerebellum,  the  frontal  lobes,  and  the 
base  of  the  brain.  Optic  atrophy  and 
ocular  palsies  are  also  frequently  encoun- 
tered. Attacks  of  cerebral  vomiting  may 
simulate  the  gastric  crises  of  tabes.  The 
clinical  picture  and  history  of  focal  pal- 
sies, headache,  hebetude,  etc.,  in  brain- 
tumors  serve  to  distinguish  the  two  con- 
ditions quite  readily.  In  myelitis  the 
absence  of  optic  atrophy,  ocular  palsies, 
and  Argyll-Eobertson  pupil  are  sufficient 
to  eliminate  any  element  of  temporary 
confusion.  In  multiple  neuritis  the  deep 
reflexes  are  abolished  or  diminished, 
there  may  be  much  pain,  and  the  ataxia 
may  be  decided.  The  rapid  atrophy  and 
true  motor  weakness,  with  altered  elec- 
trical reactions,  together  with  absence  of 
pupillary  changes,  and  preserved  light- 
reflex  establish  the  diagnosis  readily. 
Post-diphtheritic  paralysis,  when  it  sim- 
ulates, through  the  ataxia  and  sensory 
symptoms  present,  true  tabes  dorsalis,  is 
a  multiple  neuritis,  and  the  differential 
data  are  the  same.  In  syphilitic  men- 
ingomyelitis there  is,  at  times,  a  close 
clinical  resemblance  to  true  locomotor 
ataxia.  In  such  cases,  however,  motor 
as  well  as  sensory  defect  is  present,  the 
symptoms  are  unilateral  or  at  least  un- 
equal in  degree  on  the  two  sides,  the 
Argyll-Robertson  pupil  is  not  present, 
and  prompt  improvement  nearly  always 
follows  the  energetic  use  of  potassium 
iodide  and  mercury. 

Should  the  disease  beadn  in  the  cer- 
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vieal  cord,  ii  is  at  times  difficult  to  dif- 
ferentiate locomotor  ataxia  from  syringo- 
myelia: a  fact  which  has  been  especially 
emphasized  by  Marie.  Cervical  tabes  is 
a  rare  form  of  the  disease,  Dejerine  find- 
ing only  one  such  primarily  in  one  hun- 
dred and  one  cases  at  the  Bieetre. 

[Psychical  disturbances  during  the 
course  of  tabes  are  rather  rare,  but  not 
quite  so  rare  as  is  usually  believed.  It 
is  necessary,  in  such  cases,  to  carefully 
guard  against  confounding  these  disturb- 
ances with  a  condition  of  dementia  para- 
lytica combined  with  ataxic  symptoms. 
H.  Obeksteineb,  Assoc.  Ed.,  Annual, 
'96.] 

All     cases     of     gradually-progressive 
blindness — if  dependent  upon  optic  at- 
rophy and  especially  if  occurring  in  ne- 
groes— should  excite  suspicion  and  lead 
to  careful  examination  for  the  presence 
of  other  symptoms  of  locomotor  ataxia. 
Loss  of  the  light-reaction  of  the  pupil, 
with   retained   reaction    to   convergence, 
is  the  most  constant  symptom  of  tabes. 
Usually  the  pupil  is  somewhat  smaller 
than  normal.     The  light-reaction  is  com- 
monly on  both  sides,  but  it  is  occasion- 
ally unilateral.     A  difference  in  size  of 
the  two  pupils  is  often  found.     Failure 
in  the  light-reaction  occurs  in  from  30 
to  70  per  cent,  of  all  cases.     Liebrecht 
(Deut.  med.  Woch.,  Nov.,  '99). 

Etiology. — Heredity  is  of  very  minor 
importance,  if,  indeed,  it  is  a  factor  at 
all  in  the  etiology  of  the  disease. 

Mother  and  son,  aged  51  and  27  years, 
respectively,  both  suffering  from  typical 
locomotor  ataxia.  There  was  nothing 
whatever  to  suggest  syphilis  either  in 
the  history  or  in  the  patients.  In  the 
mother  the  disease  began  at  31  years; 
in  the  son  at  26  years  of  age.  Other 
cases  have  been  recorded  in  which  the 
children  of  parents  wno  had  locomotor 
ataxia  showed  symptoms  of  the  disease 
much  earlier  than  in  this  case,  but  in 
children  the  diagnosis  must  be  made 
with  caution,  as  Friedreich's  disease  is 
easily  mistaken  for  locomotor  ataxia. 
Kalischer   (Neurol.  Centralb.,  Dec,  '97). 


The  same  is  true  of  diathetic  states, 
although  a  rheumatic  predisposition  may 
possibly  favor  its  development.  Next  to 
syphilis,  the  occupation  and  previous 
habit  of  the  individual  as  regards  ex- 
cesses, particularly  physical,  are  most  im- 
portant. Bailroad-employees,  especially 
engineers,  soldiers,  sailors,  policemen, 
lumbermen,  drivers,  and  others  whose 
work  combines  exposure  to  wet  and  cold, 
with  severe  physical  exertion,  are  quite 
numerous  among  the  victims  of  tabes. 
Excesses  in  athletic  sports,  in  dancing, 
and  in  sexual  intercourse  are  all  consid- 
ered adequate  predisposing  or  even  ex- 
citing causes  when  combined  with  syph- 
ilis. 

Two  cases  of  tabes  in  females  who  had 
worked  excessively  at  sewing-machines. 
Guelliot  (L'Union  Med.,  Nos.  2  to  4,  '82). 
Case  of  tabes  in  a  woman,  aged  28, 
without  a  history  of  syphilis  or  heredi- 
tary defects,  who  worked  a  double-pedal 
sewing-machine  from  morning  until  mid- 
night for  several  years  before  her  symp- 
toms appeared.  Bernhardt  (Neurol.  Cen- 
tralb., Dec,  '90). 

Traumatism  to  the  spine  in  the  nature 
of  direct  violence  or  concussion,  as  from 
a  violent  fall  on  the  feet,  has  been,  in 
some  instances,  the  only  apparent  cause. 
Tabes  traumatica  is  of  very  rare  occur- 
rence  and   has   no   characteristic   symp- 
toms.   Should,  however,  a  trauma,  either 
alone  or  in  combination  with  exposure  to 
cold,  be,  under  certain  circumstances,  the 
promoting  cause  of  tabes,  we  should  be 
forced  to  assume  that,  in  these  cases,  the 
trauma  or  the  cold  had  proved  the  agent 
inducing  the  formation  of  a  poison  cor- 
responding,   in    its    operation    upon    the 
nervous    system,    with    the    hypothetic 
poison    of    syphilitic    infection.      Hitzig 
(Fest.    zur   200   Jiihrigen    Jubelfeier,    in 
Halle,  '94). 

The  current  view  that  locomotor  ataxia 
may  be  caused  by  traumatism  per  se, 
irrespective  of  a  direct  lesion  of  the  cord, 
is  not  sustained  by  the  published  evidence 
thus  far  adduced.  It  would  seem,  aside 
from    mere    coincidence,    that,    when    a 
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sclerosis  of  the  posterior  columns  develops 
after  a  traumatism,  the  subject  was  al- 
ready doomed  to  this  condition,  the  proc- 
ess having  already  begun,  and  that  the 
traumatism  at  most  only  accelerated  the 
development  of  the  symptoms  and  pos- 
sibly of  the  anatomical  process.  Morton 
Prince  (Jour,  of  Nerv.  and  Mental  Dis., 
Feb.,  '95). 

Case  in  which,  five  weeks  after  trau- 
matic rupture  of  the  thigh-muscles,  pains 
came  on  in  the  legs;  in  seven  months  the 
gait  was  uncertain,  and  in  a  year  the 
man  was  suffering  from  typical  tabes. 
The  patient  had  not  suffered  from  any 
symptoms  of  tabes  before  the  accident. 
Syphilis  as  well  as  other  possible  causes 
of  tabes  were  excluded.  In  this  case  an 
ascending  neuritis  was  probably  followed 
by  the  tabes.  Lammers  (Centralb.  f. 
inner.  Med.,  July  31,  '97). 

Cases    of    tabes    of    traumatic    origin 
have  been   described  by  many  authors, 
but  it  is  by  no  means  generally  accepted 
that  these  cases  are  really   due  to  the 
trauma.      Minor's    experiments    on    so- 
called  nervous  system  concussion  go  to 
show   that  the  symptoms  of  concussion 
are  in  reality  due  to  slight  lesions  of  the 
blood   and   lymph  vessels,   and  the  au- 
thor is  prepared   to   believe  that   some 
forms   of   trauma   can   produce   like   le- 
sions   in    the    nerve    fibers    themselves. 
He    argues    from    these    and    analogous 
observations  that  tabes  can  and  actually 
is  at  times  caused  by  the  different  ef- 
fects of  trauma.     E.  von  Leyden   (Ber- 
liner klin.  Woehen.,  May  18,  1903). 
Of  all  the  etiological  factors,  syphilis 
appears  most  constantly  and  is  unques- 
tionably   of    the    greatest    importance. 
Many  neurologists,  indeed, — among  them 
Mobius,  Tarnowski,  and  others, — believe 
that  the  development  of  locomotor  ataxia 
implies  necessarily  the  pre-existence  of 
syphilis.     This  is,  beyond  question,  an 
exaggerated  estimate  of  the  facts,  but  it 
is  also  true  that  a  history  or  collateral 
evidence  of  syphilis  can  be  elicited  or 
demonstrated  in  more  than  50  per  cent, 
of  all  cases.    Erb  found  89  per  cent,  in 
300  private  cases.     The  exact  pathogen- 


etic relationship  is  not  clear.  Syphilis 
is  more  than  an  indirect  or  simple  pre- 
disposing factor,  and  yet  the  length  of 
time  usually  elapsing  between  the  period 
of  syphilitic  infection  and  the  symptom- 
atic beginning  of  locomotor  ataxia  would 
indicate  that  its  action  must  be  quite  in- 
direct. The  interval  sometimes  amounts 
to  thirty  years  or  more.  On  the  other 
hand,  I  have  seen  well-marked  locomotor 
ataxia  present  in  a  patient  who  was  at 
the  time  under  energetic  treatment  for 
cutaneous  syphilis,  infection  by  senile 
chancre  having  occurred  less  than  18 
months  previously.  Three  years  later 
the  disease  was  still  present,  though 
not  advancing.  In  34  cases  personally 
observed  by  me  the  average  interval 
between  the  period  of  syphilitic  in- 
fection and  the  first-recognized  symp- 
toms of  locomotor  ataxia  was  9V> 
years. 

Of  500  cases  of  tabes  10.8  per  cent,  were 
not  infected  and  89.2  per  cent,  were  in- 
fected with  syphilis.  Of  50  additional 
cases,  from  the  lower  classes,  12,  or  24 
per  cent.,  did  not  show  evidence  of  infec- 
tion, while  38,  or  76  per  cent.,  did. 

Concerning  other  possible  etiological 
causes,  or  combination  of  causes,  the 
cases  are  grouped  as  follows:  Syphilis 
alone,  27  per  cent.;  syphilis  and  cold,  11 
per  cent.;  syphilis  and  fatigue,  6  per 
cent.;  syphilis  and  sexual  excesses,  9.6 
per  cent.;  syphilis  and  trauma,  1.7  per 
cent.;  syphilis  and  neuropathic  tenden- 
cies, 12  per  cent.;  syphilis,  cold,  and 
fatigue,  13.5  per  cent.;  syphilis,  cold,  and 
excesses,  1.7  per  cent.;  syphilis,  fatigue, 
and  excesses,  0.7  per  cent.;  syphilis, 
trauma,  cold,  or  excesses,  1  per  cent.; 
neuropathic  tendencies  alone,  0.7  per 
cent.;  cold  alone,  1.4  per  cent.;  fatigue, 
0.3  per  cent. ;  sexual  excesses,  1  per  cent. ; 
cold  and  fatigue,  0.7  per  cent.;  trauma, 
0.3  per  cent. ;  several  causes,  but  not 
syphilitic,  1.4  per  cent.;  cases  without 
demonstrable  cause,  but  in  several  of 
which  syphilis  was  suspected,  5.4  per 
cent.  Erb  (Practitioner,  Sept.,  '91). 
Of  more  than  400  cases   of  tabes,   in 
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about  90  per  cent,  there  was  a  previous 
history  of  syphilis.  Gajkiewiecz  ("Syph. 
du  Sys.  Nerv.,"  '92). 

[The  first  symptoms  of  tabes  only 
occur  several  years  after  syphilitic  infec- 
tion, most  frequently  from  the  sixth  to 
the  tenth  year;  only  very  rarely  does 
tabes  show  itself  in  the  florid  stage  of 
syphilis.  H.  Obersteinek,  Assoc.  Ed., 
Annual,  '93.] 

In  Japan  syphilis  is  very  wide-spread, 
while  tabes  but  seldom  comes  under  ob- 
servation. Grimm  (Inter,  klin.  Rund., 
Aug.  29,  '94). 

Tabes  is  a  "disease  of  exhaustion"  of 
the  spinal  cord,  referable  to  a  disturbance 
of  the  nutrition  of  the  cord,  induced  by 
some  noxious  agent  (notably  syphilis). 
Edinger  (Volkmann's  Samml.  klin.  Vort., 
No.  106,  '94). 

From  a  study  of  the  reports  of  the  neu- 
rological section  of  the  Charite'  Hospital, 
Berlin,  it  is  found  that  syphilis  positively 
existed  previously  in  37  per  cent,  of  the 
cases,  most  probably  in  31  per  cent.,  and 
possibly  in  7  per  cent.  Kuhn  (Inaug. 
Dissert.,  '94). 

There  was  personally  found  under  the 
guidance  of  Leyden,  who  still  denies  the 
etiological  significance  of  syphilis  for 
tabes,  among  108  cases,  only  20.4  per  cent, 
which  were  undoubtedly  syphilitic  and 
58.3  per  cent,  non-syphilitic.  Storbeck 
(Lyon  M6d.,  '95). 

Although  syphilis  could  be  proved  in 
about  55  per  cent,  of  225  cases,  in  many 
of  them  it  was  associated  with  other 
causes  of  tabes  dorsalis, — as  hereditary 
joint-affections,  alcoholism,  sexual  excess, 
etc.;  so  that  the  exact  percentage  which 
could  safely  be  attributed  to  syphilis  was 
reduced  to  22.33  per  cent.  Pitres  (Lan- 
cet, Apr.  13,  '95). 

In  non-tabetic  patients  above  the  age 
of  eighteen  a  history  of  syphilis  was 
found  in  only  22.5  per  cent.,  whereas  in 
tabetics  it  reached  72.8  per  cent.  There 
is  a  close  connection  between  syphilis  and 
tabes;  tabes  is  a  consecutive  affection  to 
syphilis,  somewhat  similar  to  the  pa- 
ralysis which  may  follow  diphtheria. 
Sarbo  (Pester.  Med.-ehir.  Presse,  xxxiv, 
3  to  5). 

A  cause  which  enters  as  a  possible  fac- 
tor in  producing  locomotor  ataxia  is  the 


long-continued  and  uninterrupted  admin- 
istration of  large  or  even  measureably 
large  doses  of  iodide  of  potash,  which  is 
so  commonly  given  at  the  present  day  in 
the  treatment  of  syphilis.  C.  T.  Drennen 
(Alienist  and  Neurol.,  Oct.,  '96). 

The  idea  is  rapidly  gaining  ground  that 
locomotor  ataxia  is  in  no  ease,  perhaps, 
directly  due  to  syphilis,  but  to  the  action 
of  some  other  poison  or  poisons,  the  de- 
velopment or  activity  of  which  is  favored 
not  only  by  the  presence  of  syphilitic 
poison,  but  by  other  conditions  whereby 
a  morbid  state  of  the  body  is  induced  and 
the  resistance  of  the  tissues  diminished. 
Editorial  (Modern  Med.  and  Baet.  Re- 
view, Apr.,  '97). 

Although  syphilis  is  exceedingly  com- 
mon among  negroes,  after  more  than  a 
decade's  practice  no  case  of  locomotor 
ataxia  seen.  C.  S.  Briggs  (Atlanta  Med. 
and  Surg.  Jour.,  Nov.,  '97). 

The  previous  history  of  47  cases  of 
tabes  carefully  examined,  and  in  only  8 
eases  could  the  writer  find  no  history  of 
syphilis,  and  in  3  of  these  preceding 
syphilis  was  probable.  In  32  cases  there 
was  a  very  definite  history  of  syphilis, 
and,  of  these,  10  were  only  treated  for 
syphilis  for  a  short  time  early  in  the  dis- 
ease. In  21  cases  there  had  been  a  second 
course  of  treatment,  and  in  only  1  case 
had  there  been  repeated  intermittent 
treatment,  and  then  for  only  one  and  a 
half  years.  In  some  cases  of  tabes,  when 
actually  established,  an  antisyphilitic 
treatment  may  be  of  service.  Homen 
(Neurol.  Centralb.,  p.  1026,  '97). 

Examination  of  257  cases  of  tabes,  tend- 
ing to  prove  that  syphilis  is  a  cause:  (1) 
on  the  statement  of  the  patient,  based  on 
a  doctor's  opinion;  (2)  on  the  former 
presence  of  an  ulcer  with  secondary 
symptoms;  (3)  on  the  presence  of  an 
ulcer  of  undetermined  character,  but  fol- 
lowed by  secondary  symptoms.  Cases 
with  a  history  of  soft  chancre  are  put 
into  a  separate  group.  Of  the  257  cases 
(including  three  women),  there  was  cer- 
tain syphilis  in  38.9  per  cent.,  probable 
history  in  19.8,  and  a  history  of  soft 
chancre  in  5.8.  In  34.2  per  cent,  syphilis 
was  the  only  apparent  cause.  Generally 
tabes  commenced  between  the  fifth  and 
tenth   years   after   infection,   and   fairly 
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often  between  the  tenth  and  twentieth 
years.  Tumpowski  (Deut.  Zeit.  f.  Ner- 
venh.,  x,  '97). 

In  a  series  of  61  cases  a  history  of 
syphilis  was  given  in  31  of  49  cases  ex- 
amined. In  the  other  18  there  was  evi- 
dence of  possible  exposure  to  the  disease. 
In  the  remaining  12  syphilis  was  either 
denied  or  the  point  was  not  determined. 
In  most  of  the  cases  the  initial  symp- 
toms of  ataxia  appeared  in  from  eight 
to  fifteen  years  after  syphilis  had  devel- 
oped. In  2  cases  the  disease  followed 
soon  after  mechanical  injury.  A  history 
of  exposure  to  wet  and  cold  was  given  in 
7  cases;  1  ease  developed  immediately 
after  typhoid  fever.  In  29  cases  the  dis- 
ease first  appeared  between  the  ages  of 
thirty  and  forty.  In  2  cases  it  began  at 
the  age  of  25,  and  in  the  1  following 
typhoid  fever  at  22  years.  In  37  cases 
the  initial  symptom  was  pain  in  some 
part  of  the  body,  usually  described  as 
rheumatic.  In  3  eases  it  was  gastric 
crises;  in  3  cases  laryngeal  crises;  in 
4,  inco-ordination  of  the  lower  limbs. 
W.  H.  Riley  (Jour.  Nerv.  and  Mental 
Dis.,  Sept.,  '9S). 

Following  facts  mentioned  as  antago- 
nistic to  the  syphilis  theory  of  tabes: 
1.  The  rarity  of  tabes  dorsalis  among  the 
Kirghiz  of  Central  Asia,  despite  the  fact 
that  syphilis  is  very  common.  2.  Syphilis 
is  common  among  negroes,  but  tabes  is 
almost  unknown.  3.  In  Bosnia  and  Her- 
zegovina syphilis  is  extremely  common, 
but  tabes  rare.  This  is  true  also  of  Abys- 
sinia. Among  the  Arabs,  despite  the  fre- 
quency of  lues,  general  paralysis  is  rare. 
Tabes  is  also  rare  among  prostitutes,  al- 
though most  of  them  are  syphilitic.  S. 
H.  Scheiber  (Deut.  med.  Woch.,  Sept.  22, 
'98). 

Of  111  cases  analyzed,  106  were  in 
whites  and  5  in  negroes:  a  percentage 
of  only  4.5.  This  difference  is  of  interest 
when  the  question  of  relation  of  syphilis 
to  tabes,  admitted  by  the  majority  of 
authors,  is  considered.  Syphilis  is  very 
common  in  the  negro :  5  Vs  times  as  fre- 
quent in  men  of  the  black  race  as 
in  men  of  the  white.  Notwithstanding 
this,  tabes  is  rare  in  the  former.  Con- 
clusions regarding  the  relation  of  syph- 
ilis to  tabes  are:    (1)  in  a  large  propor- 


tion of  cases  of  tabes  a  history  of  syph- 
ilis can  be  obtained;  (2)  in  a  certain, 
not  inconsiderable,  number  there  is  no 
history  of  venereal  sore  or  other  syph- 
ilitic manifestation;  (3)  in  negroes  tabes 
is  relatively  common,  whereas  syphilis  is 
very  much  more  common  in  them  than  in 
white  persons;  (4)  the  partial  immunity 
of  women  is  greater  than  can  be  satis- 
factorily accounted  for  by  the  relative 
infrequency  of  syphilis  among  them.  H. 
M.  Thomas  (Bull.  Johns  Hopkins  Hosp., 
Apr.,  !99). 

In  Japan,  where  syphilis  has  scourged 
the  population  for  thirteen  hundred 
years,  locomotor  ataxia  is  unknown.  In 
a  venereal  clinic  of  ten  thousand  cases 
not  a  single  case  of  locomotor  ataxia  was 
found,  while  none  of  the  native  physi- 
cians asked  knew  of  such  a  disease  as 
"tabes."  A.  S.  Ashmead  (Jour.  Amer. 
Med.  Assoc,  Sept.  2,  '99). 

In  100  consecutive  cases  of  tabes  un- 
questionable evidence  found  of  past 
syphilis  in  68.  In  12  per  cent,  the  dis- 
ease was  probable ;  in  the  remaining 
20  per  cent,  the  disease  was  possible; 
that  is,  there  had  been  exposure  to  the 
ordinary  reasons  of  infection.  All  these 
eases  occurred  in  males.  In  the  case  of 
women  the  facts  are  more  difficult  to 
obtain,  but  evidence  of  syphilis  is  clear 
in  at  least  half  of  the  cases,  and  the 
remainder  are  fpr  the  most  part  in  mar- 
ried women  in  whom  the  disease  is  hard 
to  prove.  W.  Gowers  (Brit.  Med.  Jour., 
Dec.  9,  '99). 

It  is  probable  that  there  is  some  com- 
mon cause  of  tissue-inferiority,  and  that 
the  underlying  factors  are  congenital 
predisposition  and  functional  exhaustion. 
There  is  no  practical  therapeutic  value 
in  upholding  the  theory  of  syphilis.  D. 
F.  Wolf  stein  (Cincinnati  Lancet-Clinic, 
Feb.  24,  1900). 

Various  theories  as  to  the  origin  of 
locomotor  ataxia.  Gowers  assumes  it  is 
an  inherent  weakness  of  the  neuron,  an 
abiotrophy  of  those  cells  and  an  in- 
herent condition;  or  an  acquired  weak- 
ness brought  about  by  excess  known  to 
be  injurious  to  highly  developed  nerve- 
substance  and  by  mental  and  physical 
fatigue,  particularly  the  latter.  Others 
maintain  that  exposure,  chilling,  or  in- 
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jury  are  the  causative  factors  that  alter 
the  resistance  of  the  sensory  neurons, 
so  that  the  real  cause  of  the  disease 
may  become  operative.  Personal  cases 
do  not  support  these  views;  the  disease 
occurs  in  civilized  mature  men  and 
women  who  have  had  syphilis  and  in 
children  who  inherit  syphilis.  Joseph 
Collins  (Medical  News,  Jan.  3,  1903). 

The  factors  of  age  and  sex  are  of  in- 
terest. The  disease  is  one  rather  peculiar 
to  the  period  of  virile  manhood,  the 
years  between  25  and  45  showing,  by  far, 
the  largest  number  of  cases.  True  loco- 
motor ataxia  rarely,  if  ever,  occurs  in 
childhood. 

Ten  cases  of  true  tabes  in  childhood. 
In  six  cases  the  disease  began  before  the 
tenth  year,  and  in  four  between  the 
tenth  and  fourteenth  years.  In  the  ma- 
jority of  cases  hereditary  syphilis  was 
not  indicated.  Hildebrandt  (Ueber 
Tabes  Dorsalis  in  Kindersalter,  '92). 

Males  are  more  liable  to  the  disease 
than  females  in  the  ratio  approximately 
of  10  to  1.  Climate  and  race  are  unim- 
portant factors,  though,  in  my  personal 
observations,  out  of  34  cases,  14  were 
Irish  or  Irish-Americans.  The  negro 
has  been  considered  heretofore  as  rather 
peculiarly  exempt  from  posterior  spinal. 
This  exemption,  it  seems,  is  apparent 
rather  than  real,  at  least  in  large  degree, 
the  disease  probably  occurring  much 
oftener  in  the  negro  than  hitherto  sup- 
posed, but  escaping  recognition  because 
of  the  anomalous  clinical  form — amau- 
rotic tabes — in  which  it  appears  in  this 
race.  McConnell  has  recently  published 
the  records  of  five  cases  of  tabes  in  pure- 
blooded  negroes — the  only  cases  observed 
in  negroes  in  eight  years'  service  at  the 
Philadelphia  Polyclinic,  all  of  whom  ex- 
hibited the  amaurotic  type. 

Statistics  of  1642  cases  of  nervous  dis- 
ease of  all  kinds,  there  being  496  male 
and  264  female  Russians;  also  449  male 
and  433  female  Jews.  Among  the  male 
Russians  25  per  cent,  were  syphilitic,  and 


among  the  females  11.4  per  cent.;  among 
the  Jews  only  7  per  cent.,  and  among  the 
Jewesses  only  1.5  per  cent.  Among  the 
Russians  of  both  sexes  the  proportion  of 
tabes  was  five  times  greater  than  among 
the  Jews.  Minor  (Neurol.  Centralb., 
July  1,  '92). 

Study  of  2S6  cases  of  tabes  dorsalis 
admitted  to  the  Vanderbilt  Clinic  under 
M.  Allen  Starr  during  thirteen  years. 
Seventy  per  cent,  may  be  regarded  as 
the  true  proportion  of  cases  of  tabes 
dorsalis  with  a  history  of  previous  ryph- 
ilis,  as  against  80  per  cent,  as  given  by 
Gowers  (1S86),  90  per  cent,  by  Strum- 
pell  (1S89),  88  per  cent,  by  Erb  (1881), 
90  per  cent,  by  Rumpf  (1887),  and  91 
per  cent  by  Pournier  (1S82).  In  syphi- 
litic cases  the  time  which  elapsed  be- 
tween the  appearance  of  the  chancr"  and 
the  onset  of  tabes  dorsalis  varied  from 
one  to  forty  years  according  to  the  de- 
tailed histories  obtained  from  57  eases. 
Among  other  etiological  factors  were 
alcoholism,  undue  exposure  to  heat  and 
cold,  and  traumatism.  Sexual  excess 
was  also  present  or  was  alleged  to  be  a 
cause  in  1  case  and  articular  rheumatism 
in  another.  Allan  Bonar  (Jour.  Med. 
and  Ment.  Dis.,  May,  1901). 

Examination  of  42,664  cases;    3.53  per 
cent,  or  725  men  were  tabetic,  while  but 
1.31  per  cent,  or  2S8  women  were  tabetic. 
The  proportion   of  male   to   female   ta- 
betic is  therefore  greater  than  the  sex 
proportion  in  paretic  dementia.    Among 
the  well-to-do  classes  the  condition  was 
somewhat  reversed,  the  proportion  be- 
ing 25  to  1.     Sterility  was  exceedingly 
frequent    among    female    tabetics.      E. 
Mendel  (Neurol.  Centralb.,  Jan.  1,  1901). 
Pathology. — Ordinarily  the  gross  ma- 
croscopical   appearances   observed   post- 
mortem in  this  disease  are  both  conspicu- 
ous and  constant.    The  cord  is  flattened 
antero-posteriorly  from  shrinkage  in  the 
posterior  columns,  which   are   also   un- 
naturally gray  in  color.    Microscopically 
the  nerve-tissue  proper  is  found  to  be 
sparse  or  to  have  almost  completely  dis- 
appeared in  certain  localities,  its  place 
having  been  taken  by  an  overgrowth  of 
connective  tissue.  The  area  most  affected 
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is  that  of  the  lumbar  enlargement  and 
lower  dorsal  region,  and  the  fibres  which 
exhibit  the  greatest  damage  and  destruc- 
tion are  those  of  the  columns  of  Gall  and 
Burdach  and  the  Spitzka-Lissauer  tract. 
Higher  up,  and  as  the  disease  advances, 
similar  changes  are  noted  in  Clarke's 
vesicular  tract.  Gowers's  sensory  tract  in 
the  antero-lateral  field  is  quite  often  in- 
volved and  sometimes  quite  early.  Less 
constantly  the  direct  cerebellar  tract 
shows  similar  degenerative  changes;  but 
implication  of  the  crossed  pyramidal 
fibres  or  Turck's  columns  occurs  only  as 
a  complication. 

In  the  early  development  of  tabes 
dorsalis,  there  is  a  general  syphilitic 
inflammation  of  the  meninges,  whereby 
some  of  the  sensory  or  motor  roots  ars 
attacked  on  leaving  the  sub-araehnoid 
space.  The  changes  implicate  first  the 
root  fibres  in  the  posterior  columns  of 
the  cord,  and  later  the  roots  outside  the 
cord.  The  process  begins  in  the  neu- 
rons within  the  cord,  and  progresses 
outward  toward  the  trophic  centre  in 
the  intervertebral  ganglion.  The  proc- 
ess is  a  slow  one,  and  attacks  only  the 
posterior  roots  and  certain  fibres  in 
each  root.  The  parenchyma  of  the  cord 
is  also  implicated;  the  pia  mater  is 
thickened  with  cellular  infiltration  and 
changes  in  the  vessels,  especially  the 
These  changes  result  eventually 
Najesth    (Presse  Medicale. 


veins. 

in  sclerosis. 

Jan.  3.  1903) 


,  The  posterior  roots  and  ganglia  are 
also  involved,  sometimes  quite  exten- 
sively. If  the  disease  has  been  of  long 
duration  and  has  reached  the  paralytic 
stage,  the  anterior  gray  horns  are  apt  to 
show  degenerative  changes  in  both  fibres 
and  cells. 

Destruction  more  or  less  complete  of 
the  nerve-elements  in  the  posterior  horns 
is  quite  often  apparent  microscopically. 
Autopsies  have  been  reported  from  time 
to  time  in  which  extensive  degenerative 
disease  of  the  peripheral  nerve-fibres  or 
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neuraxons  has  been  noted,  but  such  pe- 
ripheral changes  have  been  considered, 
until  recently,  as  of  secondary  rather 
than  primary  importance.  Pathogenet- 
ically  the  disease  has  been  considered  as 
primarily  of  vascular  origin,  an  exuda- 
tion of  lymph  leading  to  a  proliferation 
or  neoplastic  infiltration  of  the  neuroglia 
or  connective  tissue,  with  consequent 
compression  and,  ultimately,  structural 
disintegration  of  the  nerve-fibres.  This 
represents  a  resume  of  the  older  and 
hitherto-accepted  teachings  as  to  the  pa- 
thology and  morbid  anatomy. 

Recent  methods  of  pathological  re- 
search with  the  correlated  studies  in  this 
field  of  Cajal,  Van  Gehuchten,  Marie, 
Eedlich,  Hodge,  and  others  have,  how- 
ever, brought  to  light  facts  which  de- 
mand modifications  of  these  views  so 
radical  as  to  be  almost  revolutionary. 
The  exact  pathogenesis  of  tabes  is  as  yet 
an  incomplete  chapter  in  the  history  of 
this  disease,  but  enough  has  been  proved 
to  demonstrate  that  it  is  not  a  primary 
sclerosis  of  the  posterior  columns.  The 
recognition  and  acceptance  of  the  theory 
of  the  neurons  was  an  important  step  in 
establishing  this  fact.  According  to  the 
newer  teaching,  the  disease  is  a  centrip- 
etal parenchymatous  atrophy  or  degen- 
eration of  sensory  neurons  followed  sec- 
ondarily by  sclerosis,  due  to  nutritional 
disturbances,  which,  according  to  Marie, 
affect  first  the  ganglia  on  the  posterior 
roots. 

These  ganglia,  it  will  be  remembered, 
are  the  trophic  centres,  not  only  for  the 
sensory  nerves,  but  for  the  neuraxons,  or 
axis-cylinder  processes,  of  the  dorsal 
columns  of  the  cord.  The  neuron  of  the 
posterior  spinal  ganglia  is  a  flask-shaped 
body,  having  an  axis-process,  or  neu- 
raxon,  which  divides  into  two  branches, 
one  of  which  passes  within  the  nerve- 
sheath  to  the  periphery,  forming  an  ar- 
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borized  or  brush-like  net-work  of  distri- 
bution in  the  skin  or  muscle-spindles. 
The  other  branch  passes,  with  the  pos- 
terior root,  into  the  cord,  dividing  there 
into  two  branches,  one  of  which  ascends, 
while  the  other  descends,  in  the  posterior 
column.  From  both  of  these  branches 
smaller  fibres  are  given  off  which  termi- 
nate in  the  posterior-horn  gray  matter. 
Some  of  these  smaller  fibres  are  short, 
others  quite  long,  extending  as  far  as  the 
medulla,  where  they  end  in  terminal  ar- 
borizations. Marie  divides  these  fibres 
into  three  sets: — 

1.  Short  fibres  which  pass  directly  into 
the  posterior  horns  after  entering  the 
cord. 

2.  Fibres  of  medium  length  which  run 
upward  in  the  cord,  some  of  them  ending 
in  the  middle  posterior  horn,  others  pass- 
ing into  Clarke's  column.  These  fibres 
are  contained  in  the  fasciculus  cuneatus 
of  Burdach. 

3.  Long  fibres  coming  chiefly  from  the 
roots  of  the  cauda  equina,  passing  thence 
the  full  length  of  the  cord  to  the  medulla 
and  forming  the  fasciculus  gracilis  of 
Gall. 

Marie's  theory  is  as  follows:  "The 
changes  found  in  the  tabetic  spinal  cord 
are  not  the  result  of  a  primary  systemic 
myelopathy;  they  are  the  expression  of  a 
progressive  degeneration  of  the  posterior- 
root  fibres;  these  medullary  changes  in 
tabes  occur  in  segments,  while  each  dis- 
eased posterior  root  furnishes  a  new  con- 
tingent of  degenerated  fibres  to  the  spinal 
cord."  The  initial  cord-lesion  is  found 
in  the  dorsal-root  zone  and  the  Spitzka- 
Lissauer  tract,  due,  Marie  believes,  to  de- 
generation through  the  medium  of  the 
short  (1)  fibres.  The  degeneration  in 
the  columns  of  Burdach  and  Clarke's 
columns,  which  is  usually  proportionate 
in  degree  to  the  duration  of  the  disease, 
occurs  through  the  medium  of  the  fibres 


of  the  second  group.  The  sclerosis  ob- 
served in  the  columns  of  Gall  he  at- 
tributes to  the  degeneration  of  the  long 
fibres  of  Group  3.  Primary  disease  of 
the  ganglia  of  the  dorsal  roots  affords  the 
explanation  for  the  peripheral  neuritis, 
which  is  parenchymatous  and  not  inter- 
stitial, and  is  the  result  of  disease  of  the 
trophic  centre  of  the  peripheral  nerve  in 
the  posterior  ganglia.  Marie,  while  main- 
taining this  view,  most  strenuously  ad- 
mits that  no  evidence  whatever  of  disease 
of  the  spinal  ganglia  is  found  in  some 
cases,  but  it  is  quite  possible  to  assume 
that,  very  subtile  and  slight  trophic 
changes  at  this  point,  although  unrecog- 
nizable, are  sufficient  to  produce  the 
changes  in  the  distal  arborizations  of  the 
sensory  neuraxons  in  the  muscle-plates 
and  skin,  and  in  the  cord  which  are  far- 
thest removed  from  their  nutritional 
centres,  which  changes  give  rise  to  the 
lightning  pains,  the  diminished  knee- 
jerks,  pupillary  changes,  the  vesical  and 
sexual  symptoms,  and  other  sensory  and 
trophic  disturbances  which  mark  the  in- 
cipient stages.  The  studies  of  Dejerine, 
Wallenberg.  Eousoni,  Blocq,  Trepinski, 
Obersteiner,  and  Bedlich,  as  well  as  the 
very  interesting  and  important  observa- 
tions of  Sherrington,  Batten,  and  others 
as  to  the  relations  in  health  and  disease 
of  the  distal-nerve  arborization  in  muscle- 
plates  and  muscle-spindles  to  the  muscu- 
lar sense  and  its  perversions,  are  all  dis- 
tinctively corroborative  of  this  theory. 

The  relationship  of  syphilis  etiolog- 
ically  occurs,  according  to  the  views  of 
Obersteiner  and  Redlich,  through  the 
presence  of  thickening  of  the  pia,  from 
old  leptomeningitis  presumably,  which, 
by  compressing  the  dorsal-root  fibres  at 
a  point  of  lessened  resistance,  leads  to 
their  degeneration.  Further  discussion  of 
this  very  important  subject,  while  exceed- 
ingly interesting,  woidd  be  without  pres- 
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ent  advantage  in  the  absence  of  further 
proof,  which  is  needed  before  a  final  ac- 
ceptance of  these  views  in  their  entirety 
is  admissible. 

The  causative  condition  of  tabetic  dis- 
ease of  the  spinal  cord  is  to  be  found  in 
a  compression  of  the  posterior  roots,  at 
their  point  of  penetration  into  the  spinal 
cord,  with  consecutive  ascending  degener- 
ation of  their  intramedullary  prolonga- 
tions. Obersteiner  and  Redlich  (Arbeiten 
aus  den  Inst.  f.  Anat.  u.  Phys.  des  Cen 
tralnerv.  in  Wien,  '94). 

Pathological  changes  demonstrated  in 
the  cerebellum  in  all  of  the  six  cases  of 
tabes  personally  examined — for  instance, 


meninges,  where  the  dura  mater  and 
arachnoids  lie  closely  against  the  pair  of 
roots,  in  funnel  shape,  inclosing  the  same 
as  far  as  the  spinal  ganglion.  At  this 
point  in  tabes  is  found  a  perineuritis 
with  nuclear  proliferation  and  consecu- 
tive sclerosis.  This  occasions  a  circular 
tightening  of  the  roots  by  which  these, 
and  particularly  the  posterior  roots,  are 
very  much  injured.  Nageotte  (Bull,  de 
la  Soc.  Anat.,  Nov.  16,  '94). 

Changes  found  by  Nageotte  frequently 
occur  in  tabes  at  the  point  indicated,  but 
they  are  of  no  importance  as  far  as  the 
degeneration  of  the  posterior  roots  is  con- 
cerned, since  the  latter  show  the  same  de- 
gree of  degeneration,  both  in  front  of  and 
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View  of  a  normal  posterior  lumbar  root  at  its  point  of  entrance  into  the  spinal  cord. 
At  the  spot  where  the  root  is  tightly  compressed  by  the  pia  mater  it  appears  darker, 
while  the  medullary  sheaths  are  much  thinner  or  are  totally  absent.     (Obersteiner.) 


atrophy  of  the  nerve-cells  in  the  corpus 
dentatum  and  degeneration  of  the  medul- 
lary fibres  in  the  lobules.  Tellinek  (Deut. 
med.  Zeit,  Mar.  26,  '94) . 

[Degeneration  of  the  spinal  trigeminus 
root  in  tabes  is  not  by  any  means  rare, 
and  the  ascending  root  of  the  glosso- 
pharyngeus  nearly  always  degenerates 
simultaneously.  H.  Obersteiner,  Assoc. 
Ed.,  Annual,  '95.] 

There  is  a  constriction  or  snaring  of  the 
posterior  roots  by  a  process  which  may  be 
termed  inflammatory,  causing  degenera- 
tion of  the  posterior  columns;  but  the 
point  of  the  tightening  pressure,  however, 
is  not  established  at  the  spot  where  the 
root  extends  through  the  pia  mater,  but 
rather  at  the  passage  of  the  outer  spinal 


behind  this  point,  in  a  longitudinal  sec- 
tion. Obersteiner  (Arbeit,  a.  d.  Inst.  f. 
Anat.  u.  Phys.  d.  Centralnerv.,  No.  3,  '95). 

The  condition  of  tabetic  arthropathies 
is  one  of  trophic  degeneration  without  in- 
flammation. Parker  Syms  (N.  Y.  Med. 
Jour.,  Jan.  19,  '95). 

The  lesion  of  tabes  has  its  origin  in  the 
posterior  roots  just  at  their  point  of  union 
with  the  cord.  This  is  anatomically  a 
locus  minoris  resistentim ;  what  precise 
exciting  cause  of  the  change  is  has  to  be 
decided.  Redlich  (Die  Pathol,  der  Tab., 
Hinter.  ein  Beit,  zur  Anat.  und  Pathol, 
der  Rucken.,  p.  6,  205,  Jena,  '97). 

Tabetic  processes  classified  as  intersti- 
tial and  parenchymatous.  The  former  is 
regarded   as   entirelv   secondary    to   the 
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latter,  which  is  the  primitive  change.  It 
affects  the  posterior  roots  and  posterior 
columns,  but  leaves  the  intervertebral 
ganglia  intact.  The  change  affects  the 
myelin  slieath,  bringing  about  a  segmen- 
tation and  granular  degeneration,  result- 
ing in  atrophy.  The  nuclei  of  the  nerves 
are  not  multiplied,  but  the  exact  condi- 
tion of  the  axis-cylinder  was  not  deter- 
mined. It  probably  remains  more  or  less 
intact  for  a  long  time.  The  evolution  of 
tabes  follows  two  types:  the  benign  and 
the  grave.  In  the  latter  the  lesion  is  in 
the  cord,  resulting  in  very  rapid  destruc- 
tion of  the  endogenous  zones  of  the  pos- 
terior columns,  both  ascending  and  de- 
scending. In  the  former,  on  the  other 
hand,  the  lesion  is  in  the  posterior  roots, 
outside  the  cord,  and  has  little  tendency 
to  spread.  It  is  these  that  especially  ex- 
hibit pains,  while  numbness  and  tingling 
indicate  rather  an  affection  of  the  cord. 
Philippe  (Arch,  de  Neurol.,  Sept.,  '97). 

In  locomotor  ataxia  there  is  a  lowered 
vitality  of  the  nervous  apparatus,  in- 
herited or  acquired,  resulting  in  defective 
nutrition  of  the  neurons.  The  neurons 
are  the  first  to  exhibit  signs  of  malnutri- 
tion in  parts  farthest  removed  from  their 
affected  nutrition-centres  in  the  posterior 
spinal  ganglia,  viz. :  the  cutaneous  spinal- 
cord  arborizations,  respectively.  Mettler 
(N.  Y.  Med.  Jour.,  Oct.  15,  '98). 

Tabes  is  characterized  anatomically 
by  an  inflammatory  lesion  which  at- 
tacks any  number  of  sensory  or  motor 
roots,  where  they  leave  the  subarachnoid 
space,  accompanied  with  a  generalized 
syphilosis  of  the  meninges.  Tabetic  de- 
generation is  mainly  a  progressive  de- 
struction of  posterior  roots,  moving 
from  the  extremity  of  the  neurons  in 
the  spinal  cord  toward  the  trophic  cen- 
tres in  the  ganglions  of  the  roots. 
While  all  the  fibres  in  a  bundle  are  not 
equally  affected,  the  affection  is  always 
a  slow,  progressive  atrophy.  The  an- 
terior roots  do  not  escape.  The  men- 
ingitis found  is  typically  syphilitic,  the 
vessels  always  showing  alterations. 
Diffuse  syphilitic  meningo-myelitis,  like 
lymphocytosis,  is  found  in  all  the  clin- 
ical forms  of  nervous  syphilis.  The 
minute  histological  changes  found  are 
described.      There    is    always    radicular 


neuritis  in  tabes  dorsalis.  J.  Nageotte 
(La  Presse  M6d.,  Dec.  10,  1902). 
Complications. — Locomotor  ataxia  is 
quite  frequently  encountered  in  associa- 
tion with  general  paresis.  Either  of  the 
two  may  appear  as  the  primary  disease, 
the  other  occurring  in  such  cases  as  a 
complication.  Hemiplegia  is  also  not 
very  uncommon.  Through  an  extension 
of  the  disease-process  other  areas  of  the 
cord  may  be  involved,  and  symptoms  of 
lateral  sclerosis,  progressive  muscular 
atrophy,  etc.,  may  be  added  to  the  origi- 
nal picture.  Phthisis,  heart  disease,  and 
nephritis  are  occasionally  found  co- 
existent, though  not  in  any  essential  re- 
lationship. 

In  a  male  patient  the  very  unusual 
combination  of  tabes  with  paralysis  agi- 
tans  noted.  Placzek  (Deut.  med.  Woch., 
July  7,  '92). 

A  typical  case  of  tabes  in  which,  with 
the  sudden  appearance  of  hemiplegia  on 
the  left  side,  there  were  also  pronounced 
symptoms  of  paralysis  agitans.  Raich- 
line  (Jour,  de  M§d.,  July  28,  '95). 

Dementia  paralytica  and  true  tabes  are 
only  rarely  combined,  but  the  former 
affection  may  begin  with  spinal  symp- 
toms which  simulate  tabes;  it  is  then 
merely  a  pseudotabetic  process  with  a 
different  condition  in  the  spinal  cord. 
Joffroy  (Nouv.  Icon,  de  la  Salpftriere, 
No.  1,  '95). 
Exophthalmic  goitre  and  diabetes  have 
also  been  observed. 

The  association  of  exophthalmic  goitre 
with  tabes  is  more  than  a  mere  coinci- 
dence. It  is  due  to  bulbar  disturbances, 
possibly  from  congestive  hypersemia. 
Marie  (La  Sem.  Med.,  Dec.  19,  '88). 

Two  cases  in  which  tabes  was  combined 
with  Basedow's  disease.  Thimotheeff 
(These  de  la  Faculty  de  Paris,  '93). 

In  a  ease  of  tabes  combined  with  Base- 
dow's disease  there  was  found  degenera- 
tion of  the  ascending  roots  of  the  tri- 
geminus and  of  the  glossopharyngeal 
nerve.  Marie  and  Marinesco  (Revue 
Neurol.,  May  30,  '93). 

The  relation  existing  between  tabe» 
and  diabetes  may  vary  in  character;   dia- 
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betes  being  present,  certain  symptoms  of 
tabes  may  occur,  or  during  the  course  of 
tabes   sugar   may   appear   in   the   urine. 
There  is,  besides,  relation  between  true 
tabes  and  true  diabetes,  through  the  fact 
that  these  diseases  occur  in  various  per- 
sons of  the  same  family,  in  consequence 
of  an  hereditary  nervous  taint,  both  ap- 
pearing  at   time3   in   the   same   subject. 
Blocq  (Revue  Neurol.,  Apr.  30,  '94). 
Prognosis.— The  disease  has  been  here- 
tofore considered  essentially  chronic  and 
progressive  and  the  prognosis  as  regards 
cure  extremely  unfavorable.    The  degree 
to  which  the  newer  discoveries  and  corre- 
lated teachings  in  pathology  will  modify 
this  conclusion  has  not  yet  been  fully  de- 
termined.   It  can,  at  best,  affect  the  prog- 
nosis favorably  only  when  the  disease  is 
recognized  and  properly  treated  promptly 
and  in  its  incipiency.     "Well-established 
locomotor  ataxia  will,  in  all  probability, 
remain,  as  heretofore,  a  chronic  progress- 
ive practically  incurable  affection. 

The  duration  of  the  disease  is  very 
variable,  extending  over  a  period  from 
twenty  to  thirty  years  in  some  instances. 
It  is  rarely  the  cause  of  death  per  se, 
a  fatal  termination  occurring  usually 
through  the  medium  of  some  intercur- 
rent affection,  such  as  cystitis,  pyelitis, 
trophic  disorders,  hypostatic  pneumonia 
or  bronchitis,  or  a  profound  asthenia. 

Much  in  the  way  of  symptomatic  relief 
may  be  promised  from  intelligent  treat- 
ment, and  in  some  cases  long  periods  of 
arrested  progress  may  be  obtained.  Co- 
ordination can  be  materially  improved 
and  the  pains  and  crises  relieved.  Spon- 
taneous amelioration  of  symptoms  may 
occur  and  spontaneous  remissions  in  the 
progress  of  the  disease  have  been  fre- 
quently noted,  but  such  results  are  much 
more  positively  assured  from  treatment. 
Usually  the  pains  tend  to  become  pro- 
gressively less  as  the  disease  advances, 
the  explanation  being  obvious  in  a  pro- 
gressive diminution  in  sensory  function. 


Less  easy  of  explanation,  but  none  the 
less  a  fact,  is  the  lessening  and  sometimes 
marked  improvement  in  the  ataxic  and 
painful  symptoms  which  attends  the  on- 
set of  blindness.  The  greater  amount  of 
rest — enforced  rest — affords  a  probable 
partial  explanation.  The  development 
of  severe  trophic  symptoms  is  an  omen 
of  evil  and  may  be  the  precursor  of  the 
end.  Pseudoparalytic  or  actual  paralytic 
helplessness  may  develop  in  the  late 
stages  and  superinduce  a  fatal  asthenia. 
Cases  with  well-marked  and  frequently- 
recurring  crises,  especially  gastric,  car- 
diac, and  respiratory,  are  said  to  run  a 
shorter  average  course.  The  etiological 
element  in  individual  cases  does  not  ap- 
parently modify  the  prognosis  to  any 
appreciable  extent.  Freedom  from  want 
and  worry,  on  the  other  hand,  are  materi- 
ally advantageous  to  the  possessor  who  is 
a  victim  of  this  disease.  In  my  personal 
experience,  which  is,  however,  insuffi- 
cient for  positive  deduction,  the  disease 
runs  a  far  more  rapid  course  in  women 
than  in  men. 

Syphilis  does  not  play  the  important 
part  usually  assigned  to  it  in  the  causa- 
tion of  tabes.  Other  infections  and  in- 
toxications or  simply  physical  or  moral 
shock,  mental  strain,  or  privation  must 
be  considered  as  etiological  factors  in 
the  disease.  Though  the  majority  of 
tabetics  have  suffered  syphilitic  infec- 
tion, the  symptoms  of  tabes  first  appear 
in  many  such  subjects  after  other  infec- 
tions and  intoxications.  It  may  be  said 
that  in  60  per  cent,  of  the  cases,  no 
matter  what  the  treatment,  tabes  is 
arrested  in  the  early  stages;  or  its  evo- 
lution is  so  slow  that  its  effect  upon  the 
duration  of  life  is  very  slight.  In  but 
30  per  cent,  does  the  disease  progress 
so  rapidly  as  to  justify  the  grave  prog- 
nosis formerly  given  in  this  condition. 
Five  per  cent,  of  the  cases  are  clinically 
cured,  while  a  like  number  progress 
rapidly  and  fatally,  and  their  course  is 
marked  by  fever  and  symptoms  of  in- 
fection.    This  febrile  form  of  tabes  has 
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not  hitherto  been  described,  and  runs 
a  short  course  of  a  few  months  to  two 
years.  M.  Faure  (Jour,  de  Med.  de 
Bordeaux,  Aug.  16,  1903). 

Treatment.  —  There  is  no  specific 
known  to  be  effective  in  curing  locomotor 
ataxia,  and  this  is  true  even  of  the  cases 
positively  due  to  syphilis.  Iodide  of 
potassium  and  mercury  in  various  forms 
alone  or  in  combination  have  proved 
equally  inefficient,  at  least  as  regards 
anatomical  cure,  though,  occasionally,  in 
acute  cases  especially,  an  arrest  of  prog- 
ress has  been  attributed,  and  probably 
correctly,  to  these  agents.  In  cases  in 
which,  by  intuition  or  good  fortune, 
rather  than  by  applied  diagnosis,  the  dis- 
ease has  been  recognized  in  its  very  in- 
cipiency,  the  prompt  and  proper  adminis- 
tration of  either  of  these  drugs  might 
prove  positively  curative  and  is  certainly 
worthy  of  employment.  The  uncertainty 
of  diagnosis  would,  however,  render  con- 
clusions as  to  the  curative  value  of  these 
drugs  at  least  a  problem. 

The  idea  that  antisyphilitic  treatment 
in  tabes  is  useless  or  even  hurtful  is  erro- 
neous. Personal  improvement  of  one  or 
several  symptoms  found  in  fifty-eight  of 
seventy-one  cases  of  tabes,  after  the  use 
of  mercury;  there  were  no  results  in 
eleven  cases,  and  only  in  two  did  aggra- 
vation of  the  symptoms  occur.  Heidel- 
berg (Berliner  klin.  Woch.,  Nos.  15,  20, 
'93). 

Leredde  holds  both  tabes  and  pro- 
gressive paralysis  to  be  curable  by  ac- 
tive mercurial  treatment,  but  in  some 
of  the  cases  he  gives  the  presence  of 
tabes  appears  to  be  doubtful,  while  in 
others  its  onset  has  followed  quickly 
on  syphilis.  Lejeune  supports  Leredde. 
and  even  regards  paralysis  as  more 
amenable  to  treatment  than  tabes.  P. 
J.  Mobius  (Jahr.  der  in.  u.  ausland. 
Gesem.  Med.  Ht.  i,  Jahrgang,  1904). 

Although  many  observers  have  failed 
to  obtain  encouraging  results  with  anti- 
syphilitic  treatment,  Erb  strongly  rec- 
ommends it.     One  is  able  to  cure,  or  at 


all  events  to  improve,  tabes  by  an  anti- 
syphilitic  treatment,  and  by  the  same 
means  the  writer  has  succeeded  in  ar- 
resting the  progress  of  well-marked  dis- 
ease.   In  no  case  has  he  seen  any  harm 
follow    from    the    treatment,    while    in 
many    it    did    undoubted    good.      Rome 
cases  were  not  influenced  by  it,  which 
the  author  ascribes  to  the  late  date  at 
which    the    treatment    was    begun.     In 
support   of  his   view   that   a  mercurial 
inunction   treatment   does   actual   good, 
some  details  of  a  number  of  cases  are 
given  which  were  treated  in  this  way. 
In  all  these  he  has  had  the  advantage 
of  consulting  with  either  Erb  or  Hoff- 
mann prior  to  applying  the  treatment. 
The   account   of   many   of   the   cases   is 
striking,  showing  that  when  the  treat- 
ment was  discontinued  for  other  forms 
of    treatment    the    improvement    which 
had  been  attained  disappeared  until  the 
inunction    was    again   resorted    to.      E. 
Coester    (Berl.  klin.  AVoch.,  July  4  and 
11,  1904). 
There  is  little  if  any  evidence  in  clin- 
ical experience  tending  to  confirm  the 
claims  advanced  as  to  the  curative  merits 
of  the  salts  of  silver  and  gold,  of  ergot,  of 
arsenic,  or  of  the  many  other  vaunted 
specifics  which  appear  in  the  older  litera- 
ture of  this  disease. 

In  case  of  tabes  an  injection  of  Koch's 
tuberculin  was  given,  and  repeated  in 
two  days;  the  treatment  followed  for 
three  weeks.  Pains  were  increased  at 
first,  then  rapidly  diminished,  until,  at 
the  end  of  three  weeks,  they  had  entirely 
gone.  Co-ordination  was  much  improved, 
and  his  strength  greatly  increased.  An- 
other case  showed  great  improvement 
under  similar  treatment.  Neilson  (Med. 
and  Surg.  Reporter,  May  30,  '91). 

Plea  for  the  cold-water  treatment  of 
spinal  diseases.  Cold  affusion  to  the 
lower  extremities  is  of  value,  these  parts 
having  been  previously  warmed  by  the 
hot  pack  or  by  steam-baths.  The  cold 
should  not  be  applied  for  more  than  a 
minute,  after  which  the  parts  are  dried 
and  covered  for  half  an  hour  with  dry 
blankets.  This  treatment  has  proved  es- 
pecially efficacious  in  tabes.  R.  von 
Hoesslin  (Balneol.  Centralb.,  Oct.  16,  '91) . 
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In  locomotor  ataxia  lukewarm  baths, 
with  pine-needle  extract,  or  half-baths 
with  affusion,  are  indicated.  Hot  sand- 
or  water-  bags  are  sometimes  applied  con- 
tinuously to  the  spine  for  one  or  two 
hours,  with  the  purpose  of  increasing  the 
temperature  and  circulating  activity  of 
the  cord.  Dana  (Dietetic  Gaz.,  Dec,  '91). 
Phosphate  of  sodium  used  in  a  number 
of  cases  with  surprising  results.  A  solu- 
tion of  1  s/4  grains  of  the  salt  in  15  '/« 
minims  of  cherry-laurel  water  is  injected 
close  beside  the  lumbar  vertebral  column. 
According  to  the  severity  of  the  disease, 
one  or  two  injections  are  made  daily. 
After  twenty-five  applications  the  im- 
provement is  very  noticeable,  and  after 
fifty  very  pronounced.  Forbes  Winslow 
(Lancet,  Nov.  18  et  seq.,  '93). 

Santonin   in  three  doses   of  5  grains 
(V3  gramme)  at  three-hour  intervals  in 
11  patients  experimented  on  gave  relief 
in  8,  temporarily  relieved  2,  and  did  not 
affect  1.    The  routine  of  giving  10  grains 
(Va  gramme)    as  an  initial  dose  and  5 
grains  ('/.  gramme)  five  hours  later  was 
adopted.      The    santonin    was    adminis- 
tered in  the  crises  only.     The  pain  was 
relieved    in    from    two    to    three    hours 
after  the  initial  dosage.    E.  Negro  (Gior. 
della  Reale   Accad.   di  Med.   di   Torino, 
Feb.,  1901). 
The    method    of    suspension,    while 
effective    in    exceptional    instances    in 
modifying,  at  least,  temporarily,  certain 
obtrusive   symptoms,   has   not   survived 
the  test  of  time,  and,  indeed,  is  to-day 
condemned  as  often  positively  harmful. 
The  lancinating  pains  and  -wises  occa- 
sioned by  the  pressure  upon  the  nerve- 
roots  and  even  the  transitory  improve- 
ment caused  by  suspension   and  nerve- 
stretching,  are  explainable  through  the 
fact  that  the  tension  brings  about  a  loos- 
ening  of   the   compressed,   swelled   con- 
nective tissue.     Obersteiner  and  Redlich 
(Arbeit,  aus  den  Inst.  f.  Anat.  u.  Phys. 
des  Centralnerv.  in  Wein,  '94). 

Suspension  considered  as  a  useful  meas- 
ure in  a  number  of  eases;  certain  symp- 
toms are  improved,  as,  for  instance,  pains, 
sexual  weakness,  and  incontinence.  De 
Forest  Willard  and  Guy  Hinsdale  (Med. 
News,  Nov.  24,  '94). 


Case  of  a  tabetic  patient  who  was 
obliged  to  use  a  wheel-chair;  suspension 
was  resorted  to  every  other  day  during  a 
long  period  (several  years).  After  from 
fifteen  to  eighteen  months  he  was  able 
to  walk  with  two  canes,  and  after  three 
years  he  could  walk  alone,  play  croquet, 
etc.  The  bladder  and  rectal  symptoms 
also  disappeared  under  this  treatment. 
Hugh  Cuthbertson  (Canadian  Praet., 
Nov.,  '94). 

The  following  points  given  as  the  chief 
aim  in  the  treatment  of  tabes:  Active 
antisyphilitic  treatment  if  the  indication 
exists,  the  use  of  tonics,  and  electricity; 
hydrotherapy  in  its  various  tonic  forms, 
the  use  of  electrotherapy  and  suspension, 
care  being  taken,  not  to  neglect  symptom- 
atic treatment.  Later,  if  the  indica- 
tions still  exist  for  active  antisyphilitic 
treatment  it  is  to  be  used,  although  such 
good  results  cannot  be  expected  from  it. 
Careful  regulation  of  the  diet  should  be 
insisted  upon,  and  hydrotherapy,  elec- 
tricity, with  gymnastics,  suspension,  and 
psychical  treatment  should  be  utilized. 
If  the  disease  is  very  far  advanced  and 
the  patient  is  much  incommoded  in  his 
movements,  it  is  important  to  maintain 
his  mental  tone  by  every  encouraging 
method  that  one  possesses,  and  to  use 
medication  which  will  combat  the  dis- 
agreeable or  painful  symptoms.  Erb 
(Revue  de  Ther.,  May   1,  '97). 

By  causing  a  sitting  patient  to  bend 
forward  strongly  with  the  hands  out- 
stretchecL  a  true  strong  elongation  of  the 
spinal  cord  to  the  extent  of  about  V» 
inch  takes  place,  and  this  elongation 
occurs  mostly  in  the  lumbar  region.  The 
writers  have,  therefore,  constructed  an 
apparatus  so  that  the  bending  may  be 
brought  about  forcibly  without  interfer- 
ing with  the  breathing  or  circulation. 
It  was  tried  in  the  second  stage  of  the 
disease,  in  thirty-nine  men  and  eight 
women;  cases  of  very  long  duration  were 
excluded  as  well  as  cases  of  very  rapid 
onset,  or  if  in  the  third  or  paralytic  stage. 
Good  results  were  obtained  in  half  the 
cases;  the  sensory  irritations  and  light- 
ning pains  were  improved,  retention  of 
urine  was  relieved,  but  incontinence  was 
less  influenced.  Almost  always  the  gait 
improved,  and  ten  patients  were  able  to 
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walk  again  alone ;  on  the  eyes  and  bulbar 
symptoms  the  stretching  had  very  little 
influence.  Ten  patients  were  not  bene- 
fited. Each  stretching  was  kept  up  for 
eight  or  twelve  minutes,  and  repeated 
fifteen  to  twenty  times.  Improvement 
showed  itself  mostly  at  the  tenth  to  the 
fifteenth  sitting.  The  treatment  was 
never  continued  for  longer  than  three  or 
four  months  or  forty  to  fifty  sittings. 
Gilles  de  la  Tourette  and  Chipault 
(Prog.  Med.,  p.  278,  '97). 

In  the  treatment  a  favorable  impres- 
sion was  gained  from  the  use  of  large 
quantities  of  water  for  purposes  of  flush- 
ing out  the  system.  Patients  are  in- 
structed to  drink  from  5  to  7  pints  of 
water  daily.  Hydrotherapy,  especially 
warm  baths,  electricity,  massage,  and 
other  mechanical  movements,  including 
suspension  treatment,  are  valuable.  W. 
H.  Riley  (Jour.  Nerv.  and  Mental  Dis., 
Sept.,  '98). 

There  is  no  therapeutic  agent  of  so 
much  value  in  successfully  combating 
the  degenerative  processes,  and  in  rais- 
ing the  vitality  of  the  diseased  parts 
and  of  the  entire  body,  as  hydrotherapy. 
Extremes  in  temperature  as  well  as  ex- 
cessive corporeal  exercises  are  to  be 
avoided.  Dudley  Fulton  (Jour,  of  Nerv. 
and  Mental  Dfs.,  April,  1902) . 

The  therapeutic  life  of  the  animal  ex- 
tracts in  this  disease  was  equally  short 
and  inglorious.  In  the  absence  of  any 
specific  our  efforts  are  limited  to  two  in- 
dications: the  retardation  in  progress  of 
the  disease  and  the  palliation  or  control 
of  symptoms.  Much  can  be  done  in  both 
directions.  Three  remedial  measures 
stand  out  conspicuously  in  a  host  of  fail- 
ures as  having  a  certain  and  established 
value.  These  three  are  rest,  electricity, 
and  the  Frenkel  method  of  "re-educa- 
tion." Conjointly  and  intelligently  em- 
ployed, the  results  are  positive  and  at 
least  relatively  satisfactory.  The  degree 
of  rest  necessarily  varies.  In  the  incipi- 
ent stage  the  severity  and  frequency  of 
the  pains  and  other  sensory  symptoms 
should  be  the  guide.    Five  or  six  weeks 


of  absolute  rest  in  bed  is  ordinarily  suffi- 
cient. The  return  to  active  exercise 
should  always  be  tentative  and  gradual 
and  for  months  or  even  years  the  amount 
of  physical  exercise  should  be  carefully 
guarded.  Any  evidence  of  an  aggrava- 
tion of  the  disease  should  be  interpreted 
as  a  danger-signal,  demanding  a  return 
to  absolute  rest.  In  the  ataxic  stage  the 
same  rule  should  apply,  though  with  less 
rigor  perhaps,  since  the  results  to  be  ob- 
tained are  less  important.  I  have  seen 
the  pains,  the  ataxia,  the  disturbances  in 
sphincteric  control  and  the  various  crises 
either  greatly  lessen  in  severity  or  en- 
tirely disappear  from  prolonged  absolute 
rest.  Next  in  order  to  rest  is  galvanism. 
Of  the  value  of  static  electricity  I  have 
no  personal  knowledge.  Faradism  in  my 
experience  is  quite  often  and  perhaps 
always  positively  harmful.  Galvanism 
should  be  employed  daily.  The  current 
should  not  exceed  at  first  5  milliamperes. 
The  seances  should  at  first  be  limited  to 
ten  or  twenty  minutes,  gradually  length- 
ened to  one  or  even  two  hours,  daily. 
The  electrodes  (Erb)  should  be  applied 
to  the  spine,  thoroughly  wet,  of  course; 
one  over  the  upper  dorsal  region,  the 
other  over  the  upper  sacral  spine.  The 
selection  of  the  pole  is  immaterial  in  my 
experience.  Occasionally  it  is  of  advan- 
tage, if  the  pains  are  severe  or  the  ataxia 
of  station  or  gait  extreme,  to  apply  the 
electrodes  one  under  the  sole  of  each 
foot,  the  current  making  the  direct  cir- 
cuit of  the  nerves  chiefly  affected. 

A  rest  treatment  may  be  essential  for 
the  best  results  in  a  stubborn  advancing 
case.  Such  patients  should  never  exercise 
to  tire,  and  should  be  in  the  fresh,  dry 
air  much,  especially  at  great  altitudes. 
Massage  and  electricity  properly  applied 
are  most  valuable.  The  use  of  a  stimu- 
lating liniment  rubbed  well  over  the  sur- 
face of  the  body  has  proved  also  of  great 
value  in  stimulating  circulation. 
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The  following  may  be  used:  — 

R  Ammonium  chloride,  3  drachms. 
Glycerin,  1  ounce. 
Tincture  of  capsicum,  '/:  ounce. 
Peppermint-water,    q.    s.    to    make 
12  ounces. 

M.  Rub  on  the  body  daily  for  twenty 
minutes,  with  massage.  Savary  Pearce 
(Therap.  Gaz.,  Oct.  15,  '98). 

More  than  one-half  the  cases  of  loco- 
motor ataxia  may  be  almost  completely 
arrested  in  the  incipient  period  of  the 
disease,  and  nearly  all  are  more  or  less 
amenable  to  treatment,  if  this  is  insti- 
tuted before  the  patient  becomes  greatly 
exhausted,  or  before  he  has  to  take  to 
his  bed.  J.  T.  Eskridge  (Charlotte  Med. 
,Jour.,  Dec,  '98). 

Special  massage  for  each  case  of  tabes 
recommended,  since  harm  will  result  un- 
less practiced  exactly  as  directed.  Mas- 
sage of  the  skin  is  of  value  for  quieting 
sensory    disturbances,    and    acts    as    a 
tonic;    massage  of  the  muscles  is  value- 
less, since  it  causes  fatigue.    Passive  mo- 
tion is  contra-indicated;    active  motion 
is  only  indicated  for  re-education.    Mas- 
sage  should  always   be   light  and   soft, 
given  for  a  short  time  only.    M.  G.  Con- 
stensoux  (La  Presse  M6d.,  Dec.  6,  1902). 
Frenkel's  method  consists  essentially 
and  in  principle  in  the  redevelopment, 
through  certain  exercises,   of  muscular 
co-ordination.     Its  usefulness  is  limited 
to    the    diminution    of    one    symptom 
(ataxia)  alone.     Frenkel's  special  appa- 
ratus is  not  essential;    any  improvised 
procedure  which  observes  and  preserves 
the  principle  is  sufficient  and  equally 
effective. 

Method  of  treatment  recommended  for 
ataxia  of  the  upper  extremities.  It  is 
first  necessary  to  determine  which  mus- 
cular groups  are  affected,  and  it  is  par- 
ticularly important  to  know  whether  the 
shoulder-muscles  are  involved.  Ataxia 
in  the  last-named  region  usually  disap- 
pears readily  and  quickly  under  treat- 
ment, while  that  o^f  the  forearm  and  hand 
is  corrected  with  more  difficulty.  A 
series  of  different  apparatuses  constructed 
for  this  purpose;    the  patient  must,  for 


instance,  insert  a  number  of  pegs  in  a 
plate  provided  with  holes,  catch  swinging 
leaden  ballsj  etc.  The  practice  should  be 
varied  so  that  the  patient  may  not  grow 
fatigued  and  lose  interest.  They  must 
also  resume  certain  occupations  (the 
fastening  of  their  clothes,  writing  with 
pen  and  ink,  piano-playing,  etc.)  in  case 
they  have,  for  greater  ease,  given  these 
up.  Even  in  pronounced  cases  of  ataxia 
very  good  results  may  be  expected;  the 
moral  effect  of  the  treatment  is  also  quite 
considerable.  The  improvement  noticed 
by  the  patient  and  the  physician  exerts  a 
powerful  influence  upon  the  disposition, 
sleep,  and  general  condition.  The  sensi- 
bility of  the  skin  and  muscles  also  im- 
proves under  this  treatment.  Frenkel 
(Zeitsch.  f.  klin.  Med.,  B.  28,  '95). 

Frenkel's  method  of  curing  ataxia  by 
re-education  of  the  movement  used  in 
nine  cases.  The  exercises  were  performed 
once  daily  for  about  half  an  hour,  and 
later  for  an  hour;  but  the  latter  time 
should  never  be  exceeded,  nor  should  the 
patient  be  tired.  In  three  of  the  cases  the 
ataxia  was  so  severe  that  there  was  total 
inability  to  walk  or  stand;  in  the  re- 
maining cases  the  ataxia  was  of  the 
middle  grade.  In  all  the  cases  there  was 
an  improvement  and  in  some  a  consider- 
able improvement.  Acute  cases  are  not 
benefited  until  the  case  has  reached  a 
more  stationary  period.  Hirschberg 
(Arch,  de  Neurolog.,  vol.  ii,  Nos.  9-11, 
'96). 

For  exercising  the  upper  extremities 
the  following  directions  are  given:  Sit  in 
front  of  a  table,  place  the  hand  upon  it, 
then  elevate  each  finger  as  far  as  pos- 
sible; raise  the  hand  slightly,  extend,  and 
then  reflex  each  finger  and  thumb  as  far 
as  possible;  do  this  with  the  right  and 
then  with  the  left  hand.  Touch  with  the 
end  of  the  thumb  each  finger-tip  sepa- 
rately and  accurately;  then  touch  the 
middle  of  each  phalanx  with  the  tip  of 
the  thumb.  Sit  at  the  table  with  a  large 
sheet  of  paper  and  a  pencil;  make  a  dot 
at  each  corner  of  the  paper  and  one  in  the 
centre,  and  draw  lines  from  the  corner 
dots  to  the  centre  dot,  first  with  the  right 
and  then  with  the  left  hand.  Put  ten 
coins  on  the  paper,  pick  them  up  and 
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place  them  in  a  single  pile,  first  with  the 
right  and  then  with  the  left  hand. 

For  the  body  and  legs,  sample  exer- 
cises: Sit  in  a  chair,  rise  slowly  to  erect 
position  without  help  of  cane  or  arms  of 
chair ;  then  sit  down  slowly ;  stand  with 
cane,  feet  together;  advance  left  foot  and 
return  it,  then  the  same  with  right. 
Walk  slowly  ten  steps  forward  and  five 
back  with  help  of  canes.  Stand  without 
cane,  but  with  feet  a  little  apart  and 
the  hands  on  the  hips;  in  this  posi- 
tion stoop  down  by  flexing  the  knees, 
and  rise  slowly.  Stand  without  cane 
with  the  feet  separated;  raise  the  hands 
from  the  sides  above  the  head;  carry 
them  downward  and  forward,  and  try  to 
touch  the  toes.  Walk  along  a  fixed  line 
on  the  floor  by  help  of  cane,  placing  each 
foot  in  turn  on  the  line;  then  repeat 
without  using  the  cane.  Most  of  these 
exercises  should  be  repeated  several 
times,  and  the  movements  should  be  made 
with  the  eyes  both  open  and  closed. 

Owing  to  disturbance  of  the  sensory 
paths  tabetics  have  lost  the  sense  of 
fatigue,  so  there  is  some  danger  in  over- 
doing the  treatment.  Two  things  are 
therefore  insisted  upon:  first,  every 
movement  must  be  done  with  the  great- 
est possible  exactitude,  and,  second,  the 
siance  should  not  last  more  than  eight  or 
ten  minutes,  and  no  more  than  two 
should  be  allowed  a  day. 

The  treatment  is  absolutely  contra-in- 
dicated in  cases  of  acute  or  subacute 
ataxia.  Frenkel  (Deutsche  med.  Woch., 
Dec.  17,  '97). 

All  cases  of  locomotor  ataxia  are  bene- 
fited by  the  exercise  treatment,  many  to 
the  degree  of  apparent  recovery,  unless 
there  are  special  contra-indications  to  the 
treatment. 

Contra  indications  are:  loss  of  vision, 
mental  impairment,  bone-  and  joint-  dis- 
ease, spasticity,  and  muscular  atrophy, 
the  presence  of  strong  irritation-symp- 
toms, rapid  progress  of  the  disease,  a  state 
of  great  exhaustibility,  and  serious  or- 
ganic disease. 

In  cases  of  ansemia,  poor  nutrition,  and 
lax  joints  these  conditions  should  be 
remedied  before  the  treatment  is  insti- 
tuted. 

The  conditions  most  favorable  for  the 


treatment  are:  a  stationary  or  almost 
stationary  state  of  the  disease,  good  gen- 
eral health,  intelligence,  hopefulness,  and 
perseverance. 

Light  cases  are  more  amenable  to  a 
(practical)  cure,  but  bad,  even  bedridden 
cases  often  give  brilliant  results. 

The  necessary  duration  of  treatment 
varies  from  a  month  or  more  for  the  light- 
est to  six  months  or  a  year  for  bad  cases, 
but  the  exercises  must  be  kept  up  in 
order  to  insure  the  continuance  of  the 
improvement. 

Success  of  treatment  depends  upon 
thorough  knowledge  of  the  method. 

Exercises  should  be  chosen  most  suit- 
able to  the  existing  ataxia,  and  every 
effort  should  be  made  to  do  them  with 
the  greatest  precision. 

The  sense  of  fatigue  is  often  blunted  in 
ataxics,  while  overfatigue  injures  them. 
The  patient  should,  therefore,  be  guarded 
against  too  taxing  or  too  prolonged  exer- 
cises, or  other  unnecessary  efforts. 

To  obtain  most  benefit  from  the  treat- 
ment, the  constant  supervision  of  the 
physician,  at  least  in  its  early  periods,  is 
absolutely  necessary.  Zenner  (Cincin. 
Lancet-Clinic,  July  16,  '98). 

Not  very  obvious  results  noted  from 
antisyphilitio  remedies,  though  a  course 
of  them  should  always  be  tried  in  early 
cases.  A  short  course  of  arsenic  may  also 
be  advisable,  and  some  good  had  appeared 
to  result  now  and  then  from  the  use  of 
testicular  extracts.  Galvanism  along  the 
spine  and  hydrotherapeutic  treatment 
may  also  at  times  prove  of  service.  For 
the  ataxia,  the  best  results  are  obtained 
by  the  method  of  graduated  exercises  as 
practiced  by  Frenkel.  Trevelyan  (Quart. 
Med.  Jour.,  July,  '98). 

Exercises  are  most  applicable  to  mod- 
erately ataxic  cases  progressing  only 
slowly.  Considerable  improvement  ob- 
tained in  one  instance  in  the  handwriting 
of  an  ataxic  patient  by  exercises  directed 
to  the  upper  limbs.  Thomson  (Practi- 
tioner, Mar.,  '99). 

In  the  application  of  exercises  for 
training  the  inco-ordination  of  ataxic  pa- 
tients it  is  skill,  and  not  strength,  that 
it  is  sought  to  develop.  It  is  important 
that  the  muscles  should  be  healthy,  and 
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massage  and  exercises  should  be  directed 
if  necessary;  but,  so  far  as  the  inco- 
ordination is  concerned,  it  is  necessary  to 
teach  the  brain,  and  through  it  the  lower 
reflex  centres,  to  respond  to  the  feeble 
and  disjointed  impulses  that  come  from 
the  skin  and  muscle.  Elementary  forms 
of  movement  must  be  practiced,  and  not 
the  more  complex  ones.  Combine  amuse- 
ment in  some  form  in  the  movements  to 
avoid  fatigue  and  monotony.  Personal 
instruction  is  necessary  for  understand- 
ing and  obedience.  Two  cases  of  tabes 
cited  in  which  many  authors  would  eon-, 
sider  such  treatment  contra-indicated. 
One  with  severe  pains  and  inco-ordina- 
tion  was  taught  to  walk  with  crutches 
or  cane  and  showed  marked  improve- 
ment. Another  acute  ease  who  was  un- 
able to  walk  without  being  held  up  was 
able  to  w7alk  miles  in  three  months  un- 
assisted, and  afterward  went  back  to 
work.  J.  J.  Putnam  (Boston  Med.  and 
Surg.  Jour.,  Sept.  6,  1900). 

At  times  the  pains  are  so  severe  as  to 
require  immediate  relief.  Hot  sitz-baths, 
the  cold  pack,  ice-coils  to  the  leg  or  an 
ice-bag  or  the  cautery  to  the  spine,  may 
be  tried  with  or  without  any  one  of  sev- 
eral anodynes,  the  most  reliable  of  which 
are  antipyrine,  antifebrin,  phenacetin,  or 
codeine.  Morphine  should  be  employed 
as  a  last  resort  and  should  be  adminis- 
tered hypodermically. 

Exalgin  used  in  the  treatment  of  the 
lightning  pains  of  locomotor  ataxia; 
doses  of  from  4  to  12  grains  ordinarily 
employed.  Desnos  (Revue  Gen.  de  Clin, 
et  de  Ther.,  Feb.  15,  '91). 

To  lessen  pains  acetanilid  and  phe- 
nacetin are  most  useful.  Acetanilid  is 
given  in  doses  of  3  or  4  grains,  in  a  little 
wine  to  hasten  absorption,  and  repeated 
in  ten  minutes.  Phenacetin  may  be 
given  in  doses  of  6  to  8  grains  two  or 
three  times  a  day.  A  combination  of 
antipyrine,  caffeine,  and  cocaine  is  also 
useful  in  some  instances.  Quinine  sul- 
phate (7  grains)  is  occasionally  effica- 
cious. When  these  fail,  chloral  and  a 
hot  bath  may  be  recommended,  and 
finally  morphine.    Exposure  to  cold  and 


wet  often  excites  the  pains.  Hirschkron 
(Centralblatt  f.  d.  ges.  Therapie,  Nov., 
'99). 

In  a  case  of  tabes  for  seven  years  pre- 
ceding the  advent  of  symptoms  which 
enabled  a  diagnosis  to  be  made  excru- 
ciating pains  in  the  calves  of  the  legs 
came  on  at  intervals,  and  finally  became 
so  severe  as  to  impair  his  health. 
Stretching  of  the  sciatic  nerve — i.e., 
flexing  the  thigh  at  right  angles  with  the 
trunk,  perhaps  somewhat  beyond  this, 
then  gradually  extending  the  leg  at  the 
knee — soon  caused  them  to  yield.  A 
few  treatments  were  followed  by  some 
numbness  in  the  feet,  but  this  symptom 
passed  off.  A.  H.  Lindstrom  (Boston 
Med.  and  Surg.  Jour.,  Jan.  11,  1900). 

For  the  relief  of  the  various  crises, 
symptomatic  remedies  are  used.  Full 
doses  of  oxalate  of  cerium  usually  relieve 
promptly  the  vomiting  in  gastric  crises. 
Heart-tonics,  such  as  caffeine,  strych- 
nine, etc.,  may  be  indicated  in  involve- 
ment of  the  vagus.  Cystitis  complicating 
locomotor  ataxia  may  be  treated  symp- 
tomatically  as  an  ordinary  cystitis  with 
relief.  Trophic  lesions  are  occasionally 
quite  intractable.  Strychnine  in  doses  of 
Vao  to  yi6  grain  will  at  times  retard  the 
progress  of  an  optic  atrophy.  Strychnine 
should,  however,  be  given  always  with 
caution  in  this  disease. 

Case  in  which,  after  increasing  doses  of 
Fowler's  solution,  spinal-cord  stretching, 
and  static  electricity  had  failed,  strych- 
nine nitrate  was  used.  Strychnine 
nitrate,  1;  glycerin,  240;  water,  240; 
employed  hypodermically.  The  initial 
dose  was  '/«  grain  ( 10  drops  of  the  above 
solution),  which  was  increased  until  a 
dose  of  V«  grain  was  reached;  next,  be- 
ginning with  the  initial  doses,  it  was  in- 
creased until  '/«  grain  was  attained. 
Again,  starting  with  the  initial  dose  it 
was  doubled,  and  trebled,  until  */B  grain 
was  taken  at  a  dose.  Under  this  treat- 
ment the  pains  did  not  return,  the  man 
could  walk  with  the  aid  of  a  cane,  and 
his  general  symptoms  improved.  Emil 
Altman  (Post-graduate,  No.  7,  '98). 


268 


LUPULUS.     THERAPEUTICS. 


Large  doses  of  strychnine  hypo- 
dermieally  recommended;  as  much  as 
'/t  grain  at  a  dose  given  without  any 
toxic  effect  whatever  and  with  great 
benefit  to  the  patient.  It  acts  by  im- 
proving the  nutrition  of  the  diseased  por- 
tions of  the  cord.  G.  M.  Hammond 
(Med.  Record,  Oct.  28,  '99). 

Of  the  first  importance  in  treatment 
is  general  nutrition  of  the  individual. 
This  is  to  be  done  by  generous  diet, 
moderate  stimulation,  country-life  out- 
of-doors,  moderate  exercise  just  short  of 
fatigue,  general  massage,  and  more  par- 
ticularly by  warm  baths  long  continued, 
but  never  attended  by  shocks  or  forcible 
douches,  but  accompanied  by  rubbing. 
The  use  of  antisyphilitic  remedies  is  only 
indicated  after  the  above  object  has  been 
attained. 

Systematic  exercise  by  the  method  of 
Fraenkel  is  highly  commended,  but  cau- 
tion should  be  exercised  against  overdo- 
ing it.  As  to  medication,  codliver-oil, 
the  glycerophosphates,  arsenic,  and  all 
forms  of  tonics  are  best.  Allen  Starr 
(Phila.  Med.  Jour.,  No.  22,  '99). 

Treatment  of  locomotor  ataxia  based 
upon  the  experience  of  thirty  years.  The 
most  good  has  been  done  where  little  or 
no  medicine  has  been  given.  A  line  of 
treatment  as  good  as  any  includes  ab- 
solute rest,  the  suspension  treatment, 
systematic  and  persistent  cauterizing  of 
the  back,  and  improvement  in  the  general 
condition  or  remedies  which  belong  to 
the  armamentarium  of  the  mediaeval 
leech,  rather  than  to  that  of  the  pro- 
gressive physician  of  to-day.  A.  McL. 
Hamilton  (Montreal  Med.  Jour.,  Oct., 
1900). 

W.  B.  Peitchard, 

New  York. 

LUMBAGO.     See  Kheumatism. 

LUPULUS.— Lupulus  (humulus,  IT.  S. 
P.),  or  hops,  is  the  strobiles  or  fruit- 
cones  of  Humulus  lupulus  (order  Urti- 
cacece).  The  glandular  powder  adhering 
to  the  axis  and  bracts  is  called  lupulinum 
and  is  the  most  important  part  of  the 
plant.     Hops  contain  a  liquid,  volatile 


alkaloid  (lupuline  [?]),  a  bitter  prin- 
ciple (lupulinic  acid),  1  per  cent,  of  vola- 
tile oil,  9  to  18  per  cent,  of  resin,  3  to  4 
per  cent,  of  tannin,  a  fermentable  sugar, 
diastase,  and  a  small  amount  of  aspar- 
agin. 

Preparations  and  Doses.  —  Humulus 
(hops),  not  used  internally. 

Tinctura  humuli  (20  per  cent.),  1  to 
4  drachms. 

Infusum  humuli  (non-official,  4 
drachms  to  1  pint),  1  to  4  ounces. 

Lupulinum,  5  to  15  grains. 

Extractum  lupulinum  fluidum,  10  to 
30  minims. 

Oleoresina  lupulini,  2  to  7  minims. 

Therapeutics. — Stomachic  Tonic. — 
Hops  is  useful  as  a  stomachic  tonic,  and 
may  be  given  for  the  purpose  in  an  in- 
fusion (hop-tea),  using  a  half-ounce  to 
the  pint  of  boiling  water,  of  which  al- 
most unlimited  quantities  may  be  given. 
It  is  useful  in  simple  flatulent  colic; 
atonic  dyspepsias,  and  mild  diarrhoea. 
The  infusion  given  in  doses  of  1/2  to  1 
wineglassful,  before  meals,  increases  the 
appetite  and  aids  digestion.  The  in- 
fusion diluted  with  twice  its  bulk  of 
water  is  useful  as  a  summer  drink  and 
to  quench  the  thirst  in  mild  febrile 
affections. 

Sedative. — The  tincture  of  hops  and 
the  oleoresin  of  lupulin  are  of  great 
value  in  mild  cases  of  delirium  tremens, 
as  they  act  both  as  a  stomachic  tonic  and 
as  a  cerebral  sedative.  Bartholow  sug- 
gests as  a  substitute  for  alcoholic  stimu- 
lants:— 

1$  Fluid  extract  of  lupulin, 

Tincture  of  capsicum,  of  each,  1 
ounce. 

Of  this  mixture  1  or  2  teaspoonfuls 
are  given  as  necessary.  The  condition 
known  as  "horrors,"  or  the  wakefulness 
and  excitement  of  the  prodromal  stage 
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of  delirium  tremens,  may  often  be  re- 
moved by  the  free  use  of  this  combina- 
tion. Infusion  of  hops  is  also  useful 
during  recovery  from  a  debauch  or  dur- 
ing treatment  for  alcoholism  or  the 
opium  habit. 

G  e  n  i  t  o-Urinary  Irritation.  —  In 
all  kinds  of  irritation  of  the  genito- 
urinary tract  it  is  useful.  Irritable  blad- 
der, priapism,  chordee,  seminal  emis- 
sions, incontinence  of  urine,  and  sexual 
erethism  in  its  varied  phases  yield  to 
lupulin,  given  in  doses  of  5  to  10  grains 
in  syrup  or  jelly  (larger  doses  of  lupulin 
may  cause  colic  and  constipation). 

External  Uses.  —  Hops  are  useful 
externally  as  a  sedative  and  soporific. 
For  the  relief  of  pain,  the  hop-bag — 
dipped  into  hot  water,  applied  locally, 
and  covered  with  rubber-cloth  or  oiled 
muslin — is  a  useful  and  efficient  remedy. 


The  hop-poultice  may  be  made  by  mix- 
ing hops  in  with  the  flaxseed-poultice 
when  ready  to  spread  upon  the  cloth. 
Hops  may  be  inclosed  in  a  flannel  bag 
and  then  dipped  into  hot  whisky  and 
applied  locally  for  pain,  as  in  toothache 
or  earache;  the  hops  seem  to  add  a  sooth- 
ing effect  to  the  warmth- and  moisture. 

Lefferts  advises  the  use  of  inhalations 
of  the  vapor  of  hops  in  diseases  of  the 
throat  and  chest.  He  directs  that  20 
grains  of  dried  carbonate  of  soda  be  dis- 
solved in  a  pint  of  warm  water  (140° 
F.),  1  drachm  of  extract  (inspissated 
fluid  extract)  of  hops  be  added,  and  the 
vapor  inhaled. 

The  hop-pillow  has  been  used  in  in- 
somnia especially  when  associated  with 
neurasthenia. 

LYMPHADENITIS.    See  Adenitis. 
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MACE.— Mace  (Macis,  U.  S.  P.)  is  the 
arillode  of  the  seed  of  Myristica  fragrans 
(nutmeg),  which  is  indigenous  to  the 
East  Indies.  Its  active  principle  is  a 
volatile  oil,  which  closely  resembles  oil 
of  nutmeg.  Mace  and  its  volatile  oil  are 
used  principally  for  flavoring  purposes, 
but  occasionally  as  carminatives.  Mace 
is  given  in  doses  from  1/2  to  1  grain. 
The  oil  (non-official)  may  be  given  in 
doses  of  1  to  3  drops  on  sugar. 

Physiological  Action.  —  The  volatile 
oil,  as  shown  by  the  experiments  of  H.  C. 
Wood  and  Cadeae  and  Meunier,  causes, 
when  injected  into  the  veins  of  lower 
animals,  marked  intoxication,  character- 
ized by  tremors,  loss  of  co-ordination, 
and  gradually-increasing  frequency  of 
respiratory  motions.  In  excessive  doses 
there  is  narcosis;    loss  of  reflexes  and 


death  from  paralysis  of  the  respiratory 
centres  follows. 

Therapeutics. — Mace  is  an  aromatic 
stomachic  and  tonic,  and  in  large  doses  a 
powerful  narcotic.  The  oil  is  sometimes 
employed  externally,  as  a  rubefacient  in 
paralysis  and  rheumatism.  Poisonous 
doses  cause  a  sensation  of  great  thirst,  a 
feeling  of  tightness  in  the  chest,  and  in- 
duce vomiting.  Coffee  and  stimulants 
are  indicated  when  poisonous  doses  have 
been  taken. 

MAGNESIA. — Magnesium  is  a  metal, 
light  and  having  the  appearance  of  sil- 
ver, which,  when  rolled  in  thin  plates 
or  ribbons,  can  be  ignited,  and  will  burn 
with  a  brilliant,  white  flame,  giving  off  a 
dense  white  smoke,  which  is  the  oxide, 
or  magnesia.    The  metal  is  not  used  in 
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medicine.  The  oxide,  magnesia,  and 
some  of  its  salts,  carbonate,  citrate,  and 
sulphate  are  official. 

Magnesia  (light  or  calcined  magnesia) 
occurs  as  a  very  light,  white  powder, 
having  a  slightly  alkaline  taste.  It  is 
soluble  in  dilute  acids  and  in  carbonic- 
acid  water.  It  unites  with  water  form- 
ing a  hydrate.    Dose,  5  to  60  grains. 

Magnesia  ponderosa  (heavy  magnesia) 
occurs  as  a  dense,  white,  very  fine  pow- 
der. It  does  not  form  a  hydrate  as  read- 
ily as  the  light  oxide.  Dose,  5  to  60 
grains. 

Magnesii  carbonas,  or  light  carbonate 
of  magnesium,  is  prepared  by  precipita- 
tion, and  occurs  as  perfectly  white,  light 
cubes,  of  a  slightly-earthy  taste  and  very 
friable,  and  is  soluble  in  3000  parts  of 
water,  and  more  freely  in  carbonic-acid 
water.    Dose,  1  to  3  drachms. 

Magnesii  citras  effervescens,  or  granu- 
lated effervescing  citrate  of  magnesium, 
is  a  mixture  of  magnesium  citrate,  a  so- 
dium bicarbonate,  citric  acid,  and  sugar. 
It  occurs  as  a  deliquescent,  coarsely- 
granularj  white  powder,  without  odor, 
having  a  mildly-acidulated,  pleasant 
taste,  and  being  soluble  in  2  parts  of 
water.     Dose,  1/4  to  1  ounce. 

Liquor  magnesii  citratis  is  made  from 
magnesium  carbonate,  citric  acid,  syrup 
of  citric  acid,  and  water;  before  dis- 
pensing, potassium  bicarbonate  is  added, 
the  bottle  securely  corked,  and  then  well 
shaken.     Dose,  1/i  to  1  ounce. 

Magnesii  sulphas  (Epsom  or  bitter  salt 
or  salts)  occurs  in  small,  colorless  prisms 
or  needles,  without  odor,  but  having  a 
bitter,  saline  taste;  it  is  soluble  in  1 1/2 
parts  of  water.    Dose,  1/2  to  1 1/2  ounces. 

Magnesia  and  magnesium  carbonate 
are  alkaline;  magnesium  citrate  and  sul- 
phate are  neutral  salts. 

Ferri  oxidum  hydrastum  cum  mag- 
nesia.   See  Iron. 


Pulvis  rhei  compositus.  See  Ehu- 
barb. 

Infusum  senna?  compositum.  See 
Senna. 

Physiological  Action.  —  Administered 
alone,  magnesium  acts  very  slowly  as  a 
purgative,  but,  contrary  to  the  effects  ob- 
tained from  sulphate  of  sodium,  the 
purgative  effect  seems  to  increase  when 
the  same  dose  is  repeated  several  days  in 
succession.  Again,  while  the  former 
agent  gives  rise  to  no  notable  phenomena 
in  the  intestinal  tract,  magnesium,  ac- 
cording to  Trousseau  and  Pidoux,  may 
induce  an  active  inflammatory  process, 
thus  giving  rise  to  the  bloody  atonic 
evacuations  and  the  tenesmus  occasion- 
ally noticed.  Armaud  Moreau  observed 
that  when  a  15-  to  20-per-cent.  solution 
of  magnesium  was  inclosed  in  an  intes- 
tinal loop,  between  two  ligatures,  very 
active  and  localized  secretion  followed, 
the  result  of  osmosis.  The  purgative  ac- 
tion is  also  sustained,  however,  by  the 
magnesium  absorbed  in  the  blood, 
though  the  salt  thus  absorbed  is  mainly 
eliminated  by  the  kidneys.  It  can  be 
found  in  the  urine  twenty-four  or  thirty- 
six  hours  after  the  purgative  effects  are 
produced. 

To  increase  the  rapidity  of  its  action, 
citric  acid  is  usually  added  to  magne- 
sium. A  bicarbonate  is  thereby  obtained 
which  is  actively  cathartic. 

Saline  purgatives  have  the  power  of  ex- 
citing more  or  less  the  glands  of  the  in- 
testines and  of  causing  them  to  pour 
forth  their  secretions  abundantly.  In 
moderate  doses  magnesium  sulphate  ac- 
complishes this  without  appreciably 
stimulating  the  peristaltic  action.  This 
being  the  case,  a  part  of  the  fluid  poured 
out  may  be  reabsorbed  and  carry  with  it 
into  the  blood  a  quantity  of  the  salt,  and 
also  cause  the  contents  of  the  bowel  to 
lose  their  fluid  or  semisolid  consistency. 
This  seems  to  explain  its  action  when 
given  hypodermically  and  also  to  ex- 
plain constipation  after  the  drug  has  been 
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given  per  rectum.  In  ca9es  treated  by  the 
drug  2  or  3  grains  of  neutral  magnesium 
sulphate  injected  into  the  deep  muscular 
layers  of  the  nates  in  men,  or  into  the 
calf  of  the  leg  in  women,  were  successful 
in  70  per  cent,  of  the  cases;  20  per  cent, 
required  more  than  one  injection,  and  in 
10  per  cent,  the  bowels  failed  to  act.  In 
nearly  all  cases  the  bowels  moved  within 
ten  hours  after  injection.  James  Wood 
(Ther.  Gaz.,  Jan.  15,  '95). 

The  preparations  of  magnesium  are 
not  free  from  toxic  properties  when 
taken  in  large  doses. 

Case  of  a  woman,  aged  30  years,  in  her 
usual  health,  who  on  retiring  at  night, 
took  an  ounce  of  Epsom  salts.  On  the 
following  morning  she  was  found,  in  her 
room,  dead.  A  careful  post-mortem  and 
chemical  analysis  yielded  no  evidence  of 
any  other  cause  of  death.  A.  P.  Luff 
(Brit.  Med.  Jour.,  Sept.  5,  '91). 

Case  of  a  woman,  about  35  years  old, 
who  took  at  a  single  dose  4  ounces  of  Ep- 
som salts,  dissolved  in  hot  water.  An 
hour  later  she  had  burning  pains  in  the 
stomach  and  bowels;  difficult  respira- 
tion, attended  by  a  choking  feeling;  and 
a  peculiar  weakness  in  the  arms  and  legs. 
There  was  no  vomiting  or  purging. 
Presently  extreme  collapse  occurred;  the 
pupils  were  dilated;  there  was  slight 
twitching  of  the  facial  muscles;  paralysis 
of  the  limbs  was  observed.  The  patient 
quickly  became  comatose,  and  death  fol- 
lowed in  an  hour  and  fifteen  minutes 
after  the  dose  was  swallowed.  There  was 
no  autopsy.    Lang  (Lancet,  Nov.  7,  '91). 

Case  in  which  patient  took  1  ounce  of 
Epsom  salts.  Only  three  slight  motions 
resulted,  and  towards  evening  he  began 
to  feel  very  ill,  and  remained  so  through 
the  night.  The  following  day  he  was 
too  ill  to  do  anything.  His  illness  con- 
tinued, and  he  vomited  frequently  during 
the  day.  At  6  p.m.  he  was  found  lying 
on  the  bed  in  an  attitude  of  flexion,  per- 
fectly indifferent  to  his  surroundings,  but 
answering  questions  intelligently  when 
smartly  roused.  The  face  and  hands  were 
deeply  cyanosed,  the  lips,  eyelids,  alae 
nasi,  and  auricles  being  of  a  dark-purple 
color,  while  the  conjunctivae  were  in- 
tensely congested  and  the  pupils  dilated 
and  unequal.     The  covered  parts  of  the 


body  presented  a  roseolou3  ra9h,  and 
there  was  a  zone  of  herpes  zoster  in 
the  left  submammary  region  extending 
around  to  the  back.  At  this  time  the 
boy  had  several  attacks  of  tetanic  spasms, 
affecting  the  right  side  of  the  face  and 
passing  down  the  right  arm,  together 
with  pronation  of  the  hand.  The  tongue 
and  teeth  were  covered  with  sordes,  the 
stomach  was  enormously  dilated,  and 
urine  was  dribbling  away.  The  right 
radial  pulse  was  absent  and  the  left 
hardly  perceptible;  the  heart-beats  were 
feeble  and  could  not  be  counted.  The 
extremities  were  cold;  the  axillary  tem- 
perature was  105  degrees. 

He  was  given  a  dose  of  hot  brandy  and 
water,  well-covered  with  blankets  and 
packed  with  hot-water  bottles.  This  was 
followed  by  a  draught  containing  car- 
bonate of  ammonia,  spirit  of  ether,  and 
tincture  of  strophanthus.  During  the 
night  he  had  frequent  vomitings  of  a 
greenish  fluid.  The  next  morning  the 
cyanosis  was  less  marked,  the  radial 
pulses  were  perceptible,  and  he  was  bet- 
ter and  more  conscious  of  his  surround- 
ings. 

As  his  bladder  was  greatly  distended, 
he  was  catheterized  and  about  40  ounces 
of  urine  drawn  off.     By  the  end  of  the 
week    he    was   practically    well.      J.    H. 
Neale  (Lancet,  Aug.  15,  '96). 
Therapeutics. — Antacid. — Magnesia, 
magnesia  ponderosa,  and  magnesium  car- 
bonate are  used  as  antacids.     Of  these, 
magnesia  ponderosa  would  seem  to  be, 
perhaps,  the  best.    Magnesia  has  the  dis- 
advantage of  being  bulky  in  sufficient 
dose,  and  magnesium  carbonate  is  apt  to 
give  rise  to  flatulence  on  account  of  the 
carbonic-acid  gas  given  off  when  it  is 
subjected  to  the  disintegrating  action  of 
the  acid  of  the  gastric  juice.    The  latter 
objection,  however,  does  not  always  hold, 
since  the  stimulating  action  of  the  car- 
bonic-acid gas  upon  the  mucous  mem- 
brane of  the  stomach  is  often  beneficial, 
acting  as  a  sedative  and  anodyne  in  the 
treatment  of  indigestion,  sick  headache, 
and  pyrosis.    In  diarrhoea  from  indiges- 
tion, with  acid  stools,  magnesia  combined 
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with  rhubarb  yields  very  satisfactory  re- 
sults. 

As  a  purgative;  its  most  common  ad- 
ministration is  in  the  morning,  and  in  a 
dose  of  from  V2  to  1  ounce.  This  may  be 
greatly  improved  upon  by  giving  from 
V2  to  1  drachm  administered  in  a  pint  of 
water.  The  water  aids  in  establishing 
increased  peristaltic  action.  The  same 
dose  given  at  bed-time  is  a  most  excel- 
lent diuretic,  stimulates  the  skin  and, 
therefore,  the  elimination  of  tissue-waste. 
In  migraine  it  should  be  given  in 
doses  of  from  Va  to  1  drachm  at  bed- 
time, dissolved  in  a  goblet  of  water. 
Warm  water  is  more  potent  than  cold 
water  in  this  connection. 

In    haemorrhoids    and    congestive    dis- 
orders  of  the  rectum   and   other   pelvic 
organs  it  is  often  a  specific.     J.  C.  Cul- 
bertson  (Jour.  Amer.  Med.  Assoc,  Nov. 
18,  '99). 
Magnesia  is  free  from  taste,  is  non- 
irritating  and  antacid,  and  is,  therefore, 
a  very  desirable  remedy  to  administer  to 
children.    The  carbonate  combined  with 
carminatives  is  especially  useful  in  the 
flatulent  colic  and  diarrhoea  of  young 
infants.    Demers's  formula  is: — 

IJ  Carbonate  of  magnesia,  1/2  drachm. 
Tincture  of  asafoetida,   40   drops 
Laudanum,  20  drops. 
Sugar,  1  drachm. 
Distilled  water,  1  ounce.— M. 
The  dose  is  1/s  to  1  teaspoonful,  ac- 
cording to  age. 

Dalby's  formula  is  similar: — 
T$   Carbonate  of  magnesia,  40  grains. 
Oil  of  peppermint,  1  drop. 
Oil  of  nutmeg,  2  drops. 
Oil  of  anise,  3  drops. 
Tincture  of  castor,  30  drops. 
Tincture  of  asafoetida,   15  drops. 
Tincture  of  the  oil  of  pennyroyal, 

15  drops. 
Compound  tincture  of  cardamom., 

30  drops. 
Peppermint-water,   2   ounces. — M. 
The  dose  is  a  teaspoonful  as  required. 


Gout  and  lithiasis  are  benefited  by  the 
use  of  antacid  magnesia  preparations, 
but  the  potash-  or  lithia-  salts  are  more 
efficient. 

Antidote  to  Poisons. — The  antacid 
properties  of  magnesia  make  it  valuable 
as  a  antidote  in  cases  of  poisoning  by  the 
strong  mineral  or  vegetable  acids.  It 
neutralizes  the  acids  and  acts  as  a  me- 
chanical protective  to  the  tissues  against 
the  corrosive  action  of  the  acid-poisons. 
Its  value  as  an  antidote  in  poisoning  by 
metallic  salts  depends  upon  the  fact  that 
it  precipitates  many  metals  from  their 
acid  of  combination,  and  thus  renders 
the  metal  less  soluble  and,  therefore,  less 
poisonous.  In  poisoning  by  arsenic, 
freshly-prepared  hydrate  of  magnesia  is 
an  antidote  of  no  mean  value,  but  is  not 
so  effective  as  the  official  hydrate  oxide 
of  iron  with  magnesia,  of  which  doses 
of  1  to  4  drachms  are  given. 

Purgative. — Magnesia  and  carbonate 
of  magnesia  are  often  used  as  purgatives 
in  children,  as  before  mentioned.  The 
neutral  salts,  the  citrate  and  sulphate, 
are  more  generally  used  for  this  purpose. 
Magnesia  and  the  carbonate  are  hardly 
suitable  for  continuous  administration, 
as,  being  insoluble,  they  may  accumulate 
in  the  intestines  and  form  concretions 
consisting  of  the  hydrate  of  magnesia. 
The  citrate  and  sulphate  of  magnesia 
cause  little,  if  any,  irritation,  and  are  on 
that  account  valuable  as  laxatives  in  en- 
teritis and  peritonitis.  In  febrile  affec- 
tions, given  in  small  doses,  they  exert  a 
refrigerant  and  slight  diuretic  action. 
Combined  with  iron,  they  are  useful  in 
constipation  associated  with  atonic  con- 
ditions. In  ansemia  and  chlorosis,  which 
Clarke  attributes  to  fascal  intoxication, 
the  "mistura  ferro-salina"  is  a  useful 
tonic  laxative. 
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1$   Sulphate  of  magnesia,  1  ounce. 
Cream  of  tartar,  1  drachm. 
Dried  sulphate  of  iron,  10  grains. 
Water,  2  pints. — M. 
Of  this  a  wineglassful  should  be  taken 
a  half-hour  before  breakfast  each  morn- 
ing. 

The  constipation  of  lead  poisoning  is 
relieved  best  by  magnesium  sulphate  as 
follows: — 

1$   Magnesium   sulphate,    2    drachms. 
Morphine  sulphate,  1  grain. 
Peppermint-water,  3  ounces. 
Mix  and  give  a  tablespoonful  every  two 
hours  in  lead  colic. 

The  purgative  mineral  waters  (Fried- 
richshall,  Pullna,  Seidlitz,  and  Hunyadi 
waters)  owe  their  purgative  action  prin- 
cipally to  the  presence  of  magnesium 
sulphate. 

Serous  Effusions.  —  Magnesium 
sulphate  given  in  doses  of  1  or  2  ounces 
daily,  in  as  little  water  as  will  dissolve 
the  salt,  will  yield  good  results  in  serous 
effusions  (pleural,  peritoneal,  etc.),  espe- 
cially if  the  amount  of  fluids  ingested  be 
restricted.    It  may  be  given  by  enema  if 
preferred,  as  proposed  by  Watkins: — 
]J  Magnesium  sulphate,  2  ounces. 
Glycerin,  1  ounce. 
Water,  4  ounces. 

(Edema  and  Anasarca.  —  (Edema 
and  anasarca  are  relieved  in  a  similar 
manner  by  magnesium  sulphate  It  re- 
lieves the  congestion  of  the  kidneys  in 
general  anasarca.  It  is  also  of  value  in 
oedema  of  the  lungs  and  brain,  in 
Bright's  disease,  and  ascites.  In  urasmia 
associated  with  constipation,  magnesium 
sulphate  is  a  valuable  remedy. 

Diarrhoea  and  Dtsentert. — Diar- 
rhoea from  fffical  impaction  is  best  re- 
lieved by  small  doses  of  magnesium  sul- 
phate every  hour.  It  is  also  useful  in 
dysentery  combined  with  aromatic  sul- 


phuric acid  and  laudanum.  In  acute 
dysentery  it  will  often  remove  the  fever, 
the  blood  and  mucus  from  the  stools, 
and  the  tenesmus.  Leahy  advises  the 
use  of  the  following:  Saturate  7  fluid- 
ounces  of  water  with  a  sufficient  quan- 
tity of  magnesium  sulphate,  and  add  1 
ounce  of  diluted  sulphuric  acid.  Of  this 
give  a  tablespoonful  every  hour  or  two 
in  a  wineglassful  of  water  until  it  op- 
erates. Morphine  may  be  added,  or 
starch  enemata  with  laudanum  may  be 
used. 

Kectal  Disorders. — Magnesium  sul- 
phate is  an  agent  of  great  value  in  rectal 
disorders,  as  it  liquefies  the  fascal  pas- 
sages and  renders  them  less  irritating. 
In  cancer  or  stricture  of  the  rectum  and 
fissure  of  the  anus  this  is  very  desirable. 
This  and  other  salines  will  act  painlessly 
upon  the  bowels  of  a  patient  fully  under 
the  influence  of  opium,  which  renders 
them  especially  useful  in  atony  of  the 
rectum. 

The  unpleasant  taste  of  magnesium 
sulphate  may  be  disguised  by  a  small 
amount  of  the  fluid  extract  of  licorice 
or  by  boiling  it  with  or  giving  it  in 
coffee.  For  general  use  4  ounces  of 
magnesium  sulphate  may  be  dissolved  in 
4  ounces  of  lemon  or  other  syrup,  and 
enough  water  added  to  make  one  pint. 
Of  this  the  dose  is  a  wineglassful  or  two. 

External  Uses.  —  Magnesium  and 
the  carbonate  are  used  as  a  toilet  powder, 
to  dry  the  skin,  to  prevent  chapping  and 
excoriation  in  intertrigo,  and  to  relieve 
the  irritation  due  to  sunburn  and  that 
left  after  shaving.  This  is  applied  also 
as  a  cosmetic  to  relieve  the  shining  ap- 
pearance and  gloss  of  the  facial  integu- 
ment, the  cubes  of  magnesium  carbonate 
being  generally  preferred  for  this  pur- 
pose. 

C.  Sumner  Witherstine, 

Philadelphia. 
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MALARIAL  FEVERS. 

Definition. — -Under  the  name  malaria 
is  included  that  group  of  diseases  due  to 
infection  with  the  animal  parasite  de- 
scribed by  Laveran  and  now  known  as  the 
hsematozoon  malaria?,  or,  less  appropri- 
ately, Plasmodium  malarias. 
•  The  term  malaria  was  originally  ap- 
plied to  these  diseases  to  designate  the 
conditions  then  most  evident  in  their 
production,  having  its  derivation  from 
the  Italian  mal'aria,  the  English  equiv- 
alent of  which  is  "bad  air."  While  this 
is  in  no  wise  descriptive  of  the  disease, 
either  clinically  or  pathologically,  the 
name  has  obtained  such  wide  usage  that 
its  continued  employment  is  fully  justi- 
fied. 

The  protozoon  discovered  by  Laveran 
is  to  be  regarded  as  always  present  in  ma- 
laria, and  in  accordance  with  the  variety, 
or  species,  of  the  parasite  present  its 
effects  are  manifested  as  quartan  and  ter- 
tian fever,  which  are  the  regularly  inter- 
mittent forms  .of  the  disease,  and  as 
sestivo-autumnal  fever,  which  includes 
the  irregularly  intermittent  and  remit- 
tent forms,  as  well  as .  the  pernicious 
varieties  and  chronic  malarial  cachexia. 

Synonyms. — Malarial  fever  is  known 
by  many  synonyms,  which  are  frequently 
derived  from  the  localities  in  which  it 
prevails;  as,  Roman  fever,  Chagres  fever, 
Panama  fever,  African  fever,  jungle 
fever,  lake  fever,  coast  fever;  also,  palu- 
dism,  paludal  fever,  autumnal  fever, 
marsh  fever,  swamp  fever,  marsh  miasm 
or  miasmatic  fever,  fever  and  ague,  and 
chills  and  fever.  In  accordance  with  the 
intensity  of  particular  symptoms  the  dis- 
ease may  be  known  as  intermittent  fever, 
remittent  fever,  congestive  fever,  black- 
water  fever,  hemorrhagic  malarial  fever, 
and  bilious  remittent  fever. 


The  Malarial  Parasite  and  Mechanism 
of  Infection. 

The  malarial  parasite  is  a  unicellular 
organism  belonging  to  the  class  of  proto- 
zoa, and  first  discovered  and  described  by 
the  French  military  surgeon  Laveran  in 
1880.  Since  the  publication  of  Laveran's 
discovery  his  observations  have  been  con- 
firmed and  enlarged  upon  by  many  ob- 
servers in  all  parts  of  the  world,  and, 
while  there  is  still  but  little  known  of 
the  life  of  the  organism  outside  the 
human  body,  its  causative  relation  to 
malarial  fever  has  been  conclusively 
demonstrated.  Laveran's  work  was  first 
confirmed  by  Richard,  in  Algiers,  in 
1882,  and  later  by  Marchiafava  and  Celli, 
the  results  of  whose  observations  were 
derived  from  the  study  of  dried  malarial 
blood  subjected  to  staining.  In  1885-86 
our  knowledge  of  the  subject  was  greatly 
advanced  by  Golgi,  who  proved  the  rela- 
tion existing  between  the  different  stages 
of  the  malarial  paroxysm  and  the  cycle 
of  development  of  the  parasite.  The 
same  observer  first  recognized  two  special 
varieties  of  the  parasite  as  belonging  each 
to  quartan  and  tertian  fever,  while  still 
later,  in  1889,  Marchiafava  and  Celli 
recognized  particular  forms  associated 
with  sestivo-autumnal  fever.  In  America 
the  investigations  of  Councilman,  Stern- 
berg, Osier,  Dock,  and  Thayer  and  Hew- 
etson  have  added  much  to  our  knowl- 
edge of  the  subject. 

It  will  thus  be  seen  that  at  least  three 
varieties  of  malarial  parasites  are  to  be 
considered,  each  of  which  passes  through 
a  cycle  of  development  which  in  its  gen- 
eral characteristics  is  common  to  all.  In 
accordance  with  the  variety  of  parasite 
the  cycle  of  development  varies  in  dura- 
tion from  twenty-four  to  seventy-two 
hours.  Development  begins  in  the  form 
of  small,  hyaline  bodies  within  the  red 
blood-cells,  possessing  the  power  of  amce- 
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boid  movement,  and  without  color.  In- 
crease in  the  size  of  these  bodies  takes 
place  and  coincidently  there  is  to  be  ob- 
served within  them,  near  the  periphery 
of  the  parasite,  a  collection  of  pigment- 
granules.  These  granules  increase  in 
amount  with  the  further  development  of 
the  parasite,  and  are  frequently  observed 
to  be  in  active  motion. 

With  the  attainment  of  maturity  the 
parasite  gradually  becomes  quiescent, 
and  completely  or  only  partly  fills  the 
red  hlood-cell,  as  the  description  may 
apply  to  one  or  the  other  variety  of  para- 
site. Changes  in  the  corpuscular  host  of 
the  parasite,  affecting  chiefly  its  shape 
and  color,  occur  coincidently  with  the 
various  stages  of  parasitic  development. 
The  parasite  having  reached  its  full  de- 
velopment, the  pigment-granules  within 
it  begin  to  clump,  usually  near  the  cen- 
tre, and  the  stage  of  segmentation  com- 
mences. When  completed,  the  process 
divides  the  parasite  into  a  number  of 
oval  bodies  or  spores,  while  the  corpus- 
cle which  has  acted  as  host  bursts 
and  the  subdivisions  of  the  parasite,  or 
spores,  are  set  free,  the  pigment-gran- 
ules remaining  behind  to  float  free  in  the 
blood-serum  or  to  be  taken  care  of  by 
the  process  of  phagocytosis.  The  spores 
thus  set  free  very  soon  enter  fresh  cor- 
puscles and  there  begin  the  cycle  of  de- 
velopment anew. 

A  very  quick  process  of  staining  ma- 
larial parasites  in  dry  specimens  and  very 
serviceable  when  one  is  called  out  to  see 
a  suspicious  case  and  has  not  a  micro- 
scope at  hand  with  which  to  examine  the 
fresh  blood,  is  as  follows:  The  dried- 
blood  specimens,  made  in  the  usual  way 
described  by  Ehrlich,  are  then  fixed  in  a 
'A-per-cent.  solution  of  formalin  in  95- 
per-eent.  alcohol.  It  is  important  that 
the  formalin  solution  should  be  made  up 
fresh  every  time  it  is  used.  Satisfactory 
results  have  been  obtained  by  adding  4 
or  5  drops  of  a  10-per-cent.  aqueous  solu- 
tion of  formalin  to  2  y,  drachms  of  95- 


per-cent.  alcohol  just  before  using.  The 
specimens  are  fixed  in  this  solution  for 
only  one  minute,  washed  in  water, 
blotted,  and  then  stained  in  the  special 
mixture,  which  consists  of  a  saturated 
solution  of  thionin  in  50-per-cent.  alco- 
hol, of  which  2 y,  drachms  are  added 
to  3  ounces  of  a  2-per-cent.  carbolic-acid 
solution.  This  solution  can  be  kept  in 
stock  and  used  as  required.  Only  10  to 
15  seconds  are  required  for  staining. 
The  malarial  parasites  come  out  very 
distinctly  as  reddish-violet  bodies  with 
this  stain,  and  it  is  especially  serviceable 
in  staining  the  ring-shaped  bodies  of  the 
a?stivo-autumnal  infection.  With  the 
thionin  stain  the  parasites  retain  the 
color  much  better  than  they  do  when 
stained  with  methylene-blue. 

The  method  of  fixing  and  staining  ma- 
larial parasites  is  then  as  follows:  Make 
the  ordinary  smear  preparation,  fix  in 
the  formalin  solution  for  one  minute, 
wash  in  water,  thoroughly  dry,  stain 
with  the  thionin  solution  for  from  ten 
to  fifteen  seconds;  ten  will  probably 
give  the  most  satisfactory  results.  Wash 
off  the  excess  of  stain,  blot,  mount  in 
balsam,  and  the  specimen  is  ready  to  be 
examined.  The  whole  preparation  does 
not  last  for  more  than  two  minutes  from 
the  time  of  beginning  until  it  is  ready 
for  examination.  Futcher  (Johns  Hop- 
kins Hosp.  Bull.,  Apr.,  '99). 

New  method  for  the  microscopical 
diagnosis  of  malarial  fever,  which  con- 
sists in  preparing  thick  blood-films,  dry- 
ing these  (being  careful  to  avoid  fixa- 
tion), then  staining  with  an  aqueous 
eosin  solution  followed  by  carefully 
washing  the  stain  from  the  preparation, 
and  then  counterstaining  with  an  aque- 
ous methylene-blue  solution  for  a  few 
seconds,  rinsing  with  water,  drying  the 
preparation,  and  mounting  it.  By  this 
method  the  hemoglobin  is  removed  so 
that  the  parasites  are  easily  recognize! 
in  the  thick  preparation.  Deha?mogi> 
binized  thick  film  preparations  are 
twenty-five  times  better  for  diagnostic 
purposes  than  the  thin  film  prepara- 
tions, as  the  parasites  are  much  more 
numerous  and  therefore  easily  found. 
The  smallest  intracorpuscular  hyaline 
parasites  in  such  films  are  easily  recog- 
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nized  when  properly  stained.     R.  Ross 
(Lancet,  Jan.  ;10,  1903). 

In  accordance  with  the  observations 
of  Golgi  and  of  Marchiafava  and  Celli, 
confirmed  by  many  others,  three  varie- 
ties of  parasites  may  be  differentiated: 
(1)  the  parasite  of  quartan  fever,  (2)  the 
paiasite  of  tertian  fever,  and  (3)  the 
parasite  of  aestivo-autumnal  fever. 

Colored  Plate  I. — Parasites  of  the  First 
Group. — Fig.  A.  1-22.  Phases  of  development 
of  the  quartan  parasite.  23.  Rare  form  of 
sporulation.  Fig.  B.  Plan  of  the  sporulation 
of  the  quartan  parasite  according  to  Golgi. 
Fig.  C.  Melaniferous  leucocytes.  Fig.  D.  Vacu- 
oles of  red  corpuscles  undergoing  changes  in 
shape. 

1.  The  quartan  parasite  attains  its 
full  development  in  seventy-two  hours 
and  shows  more  regularity  in  its  evolu: 
tion  than  any  other  variety.  Unlike  the 
tertian  and  aastivo-autumnal  varieties,  it 
completes  its  development,  not  in  the 
viscera  and  bone-marrow,  but  entirely  in 
the  circulating  blood. 

The  young  parasite  is  small,  about  one- 
fifth  to  one-fourth  the  size  of  the  red 
'  blood-cell,  and  exhibits  amoeboid  move- 
ments that  are  sluggish  when  compared 
with  the  movements  of  the  tertian  para- 
site. As  the  parasite  grows,  occupying 
eventually  a  little  more  than  one-half  to 
two-thirds  of  the  corpuscle,  pigment- 
granules  appear  within  it.  This  pigment 
is  coarse  and  dark,  as  compared  with  the 
pigment  within  the  tertian  parasite,  and 
does  not  present  the  active  motion  to  be 
observed  in  the  pigment-granules  of  the 
latter  variety.  The  corpuscle  surround- 
ing the  parasite  often  becomes  deeper  in 
color  and  frequently  assumes  a  coppery 
hue,  while  at  the  same  time  it  may  be- 
come a  little  smaller  and  somewhat  shriv- 
eled. In  the  full  development  of  the 
parasite  the  corpuscle  is  frequently  ob- 
served as  a  thin  layer  surrounding  the 


parasite,  which  now  presents  the  evi- 
dences of  segmentation  and  the  massing 
of  pigment-granules.  This,  however, 
does  not  always  take  place  in  the  centre 
of  the  parasite,  but  frequently  toward  the 
periphery,  and  not  uncommonly  shows  a 
striated  arrangement.  This  distribution 
of  the  pigment  in  striae  extending  from 
the  periphery  to  the  centre  divides  the 
organism  into  segments,  from  six  to 
twelve  in  number,  in  which  can  be  ob- 
served the  spores,  and  thus  produces  the 
rosette  forms  described  by  Golgi.  The 
completion*  of  segmentation  results  in 
setting  free  the  spores  which,  as  young 
hyaline  bodies,  invade  other  corpuscles 
and  begin  a  new  cycle  of  existence. 

At  times,  infection  by  more  than  one 
group  of  quartan  parasites  occurs,  result- 
ing, if  the  infection  be  with  two  groups, 
in  double  quartan,  if  with  three  groups 
in  triple  quartan  fever. 

Although,  as  stated,  the  quartan  para- 
site is  more  regular  in  its  development 
than  the  other  varieties,  deviations  in 
certain  instances  from  the  description 
just  given  may  be  noted.  The  mature 
parasite,  instead  of  sporulating,  may,  in 
the  quartan  variety  as  well  as  any  variety, 
develop  into  the  flagellate  form;  while 
certain  other  parasites,  failing  of  sporula- 
tion, after  escaping  from  the  corpuscles 
become  much  swelled  and  present  irregu- 
larities of  outline,  eventually  breaking 
up  into  a  number  of  irregular  forms,  or 
becoming  vacuolated  in  their  entirety. 

Colored  Plate  II. — Parasites  of  the  First 
Group. — Fig.  A.  1-22.  Phases  of  development 
of  the  ordinary  tertian  parasite  (17  and  18, 
according  to  Thayer  and  Hewetson).  23-29. 
Hydropic,  degenerated,  disintegrated  bodies. 
Fig.  B.  Plan  of  sporulation  of  the  tertian  para- 
site according  to  Golgi. 

2.  The  tertian  parasite  requires  forty- 
eight  hours  to  complete  its  cycle  of  de- 
velopment. Although  this  parasite  is  to 
be  found  in  the  circulating  blood  during 
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certain  stages  of  its  development,  sporu- 
lation  takes  place  chiefly  in  the  spleen 
and  bone-marrow,  and  in  this  particular 
differs  from  the  quartan  organism.  The 
young  tertian  parasite  appears  in  the  red 
blood-corpuscles  as  a  small,  pale  body, 
1  to  2  microns  in  diameter,  possessing  ac- 
tive amoeboid  motion.  Not  only  are  the 
movements  more  active  than  with  the 
quartan  parasite,  but  from  the  periphery 
of  the  tertian  parasite  long,  branching 
prolongations,  or  pseudopodia,  are  sent 
out  and  which  very  soon  are  again  with- 
drawn, to  be  followed  by  another  change 
in  the  shape  of  the  organism.  This 
stage  of  development  may  last  for 
twenty-four  hours,  and  then  the  para- 
site begins  to  collect  pigment-granules 
and  rods,  which  are  finer  and  of  lighter 
color  than  in  the  quartan  parasite,  and 
tend  to  collect  particularly  around  the 
periphery  of  the  organism.  The  move- 
ment of  the  pigment-granules  is  very 
active.  As  the  parasite  develops,  the  ac- 
cumulation of  pigment  increases  and  the 
amoeboid  movements  lessen.  Neverthe- 
less these  movements  do  not  cease  alto- 
gether, for  even  during  the  period  of  the 
paroxysm  marked  by  apyrexia  pigmented 
parasites  may  be  observed  to  undergo 
strange  alterations  in  form  by  the  send- 
ing out  of  pseudopodia,  although  by  this 
time  more  than  half  of  the  red  blood- 
corpuscle  serving  as  host  may  have  been 
occupied.  (Mannaberg.)  The  red  blood- 
corpuscles  infected  with  the  tertian  para- 
site undergo  decided  changes,  becoming 
distinctly  swelled,  and,  when  compared 
with  the  uninfected  corpuscles,  are  ob- 
served to  be  much  paler  than  normal. 
At  times,  however,  the  red  blood-corpus- 
cles may  not  increase  in  size,  but  may 
actually  shrink  and  present  a  brassy  or 
greenish  tint. 

After  the  lapse  of  about  forty-eight 
hours  sporulation   occurs,  having  been 


preceded  by  the  complete  quiescence  of 
the  parasite  and  the  aggregation  of  the 
pigment-granules  into  a  mass  near  its 
centre.  Just  prior  to  segmentation  the 
parasite  attains  about  the  size  of  the 
normal  red  blood-corpuscle,  while  the 
swelled  corpuscle  containing  it  becomes 
pale  in  color. 

Segmentation  occurs  by  the  splitting 
up  of  the  parasite  into  15  or  20  divisions, 
or  segments,  which  are  not  arranged  with 
the  regularity  characterizing  the  quar- 
tan parasite.  The  larger  number  of 
spores  contrasted  with  the  smaller  num- 
ber resulting  from  segmentation  of  the 
quartan  parasite  constitutes  an  impor- 
tant factor  in  the  differentiation  of  the 
two  varieties  of  parasites.  The  spores  of 
the  tertian  parasite  are  round  and  smaller 
than  those  of  the  quartan  parasite,  and 
a  refractive  dotlet,  the  nucleolus,  which 
is  less  defined  than  in  the  quartan  spores, 
can  usually  be  observed. 

The  spores  having  been  set  free,  fresh 
blood-corpuscles  are  entered,  and  as 
young  parasites  the  cycle  of  development 
is  again  gone  through. 

The  act  of  sporulation  in  tertian,  as 
in  quartan,  infection  corresponds  with 
the  occurrence  of  the  paroxysm,  and  sev- 
eral hours  before  this  event  individual 
spores  may  be  detected  in  the  blood; 
they  are  to  be  found,  however,  in  great- 
est number  at  the  time  of  the  occurrence 
of  the  chill  or  during  the  beginning  of 
the  hot  stage  of  the  paroxysm. 

In  tertian  infection  not  all  the  para- 
sites pass  through  their  cycle  of  devel- 
opment in  a  typical  manner,  and  the  oc- 
currence of  flagellate  bodies  and  other 
degenerated  forms,  such  as  vacuolation, 
fragmentation,  etc.,  is  far  more  common 
than  in  the  quartan  variety. 

Infection  with  two  groups  of  tertian 
parasites  may  occur,  passing  through 
their  cycle  of  development  and  attaining 
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maturity  upon  successive  days.  This  is 
of  more  common  occurrence  than  infec- 
tion with  a  single  group,  and  results  in 
the  production  of  a  fever  of  quotidian 
type. 

Anticipating  and  postponing  fevers  of 
the  tertian  variety  are  to  be  explained  by 
the  tendency  to  the  lack  of  regularity  in 
the  time  necessary  for  the  completion  of 
its  cycle  of  evolution;  thus,  the  time 
required  may  be  shorter  or  longer  than 
forty-eight  hours. 

3.  The  cestivo-autumnal  parasite,  or 
Hasmatozobn  falciparum  of  Welch,  pre- 
sents peculiar  difficulties  in  study  for  the 
reason  that  its  cycle  of  development  is 
completed  mainly  within  the  internal 
organs.  Its  development  is  accompanied 
with  more  irregularity  than  that  which 
attends  the  other  varieties  of  parasites, 
and,  while  clinically  it  may  be  possible 
in  the  milder  instances  of  infection  to 
recognize  certain  types,  such  as  quotidian 
and  tertian,  the  type  is  so  confused  as 
to  render  its  analysis  almost  impossible. 
Recent  investigations  have  not  succeeded 
in  satisfactorily  proving  that  these  clin- 
ical variations  depend  upon  infection 
with  special  varieties  of  asstivo-autumnal 
parasites  completing  their  cycles  of  de- 
velopment upon  different  days,  and  the 
majority  of  observers  have  been  unable 
to  accept  the  division  of  the  sestivo-au- 
tumnal  parasite  into  a  quotidian  and 
tertian  variety  as  urged  by  Marchiafava 
and  Bignami. 

[In  this  connection  Thayer  and  Hewet- 
son  ("Amer.  System  of  Prac.  Med.," 
"Malaria,"  Welch  and  Thayer,  vol.  i,  p. 
39)  say:  "We  have  been  unable  to  trace 
a  constant  length  of  the  cycle  of  develop- 
ment, and  we  have  been  unable  further 
to  separate  two  or  more  types  of  the 
(aestivo-autumnal)  parasite  depending 
either  upon  the  length  of  the  cycle  of  de- 
velopment or  upon  any  other  morpholog- 
ical or  biological  differences.  We  believe 
that  the  length  of  the  cycle  varies  greatly 


in  different  cases,  lasting  usually  from 
twenty-four  hours,  or  even  a  little  less, 
to  forty-eight  hours  or  more.  After  the 
infection  is  five  days  or  a  week  old  cer- 
tain of  the  organisms,  instead  of  segment- 
ing, pursue  a  further  growth,  developing 
into  the  hyaline,  refractive,  ovoid,  and 
crescentic  bodies." 

The  contrary  view,  in  favor  of  the  di- 
vision, made  by  Marchiafava  and  Big- 
nami, is  held  by  Mannaberg  (Mannaberg, 
1899:  Nothnagel's  Spec.  Path.  u.  Ther., 
B.  2,  T.  2,  S.  68),  who  not  only  concurs 
in  the  division  of  the  sestivo-autumnal 
parasite  into  quotidian  and  tertian,  but 
further  subdivides  the  former  into  the 
pigmented  quotidian  parasite  and  the  un- 
pigmented  quotidian  parasite.  James  C. 
Wilson  and  Thomas  G.  Ashton.] 

The  sestivo-autumnal  parasite  possesses 
the  distinctive  characteristic  of  produc- 
ing crescent-shaped  bodies;  hence  Welch 
has  proposed  for  it  the  name  of  Hcema- 
tozoon  falciparum.  These  bodies  are  not 
usually  found  in  the  blood  until  a  case 
of  aBstivo-autumnal  fever  has  lasted  for 
a  week  or  more.  Their  development  is 
now  regarded  as  intracorpuseular,  and  in 
the  early  stages  of  their  evolution  they 
are  infrequently  met  with  in  the  cir- 
culating blood.  In  the  spleen  and  bone- 
marrow,  however,  particularly  the  latter, 
they  are  to  be  found  in  abundance. 
They  are  to  be  regarded  as  transformed 
from  the  intracorpuseular  spherical  or- 
ganisms, and  do  not  belong  to  the  cycle 
of  development  as  regularly  performed 
by  the  parasite.  Instead  of  being  cres- 
centic, these  bodies  may  be  oval  or  fusi- 
form in  outline,  and,  of  whatever  form, 
are  always  pigmented. 

The  young  hyaline  body  of  the  aestivo- 
autumnal  parasite  is  the  smallest  of  the 
malarial  parasites,  and,  while  in  its 
earliest  stages  it  may  not  show  much 
activity,  in  the  course  of  its  development 
it  presents  marked  amoeboid  movements. 
It  is  to  be  observed  in  the  red  blood- 
corpuscle  during  or  shortly  after  the  par- 
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oxysm,  and  is  about  one-sixth  the  diam- 
eter of  its  host.  The  young  parasite  is 
distinct,  and  stands  out  in  contrast  to 
the  surrounding  structure  of  the  blood- 
corpuscle.  This  clear,  hyaline  ring  is 
usually  thicker  at  one  portion  of  its  cir- 
cumference, and  presents  one  or  more 
central  or  eccentric  shaded  dots,  through 
which  may  be  seen  the  color  of  the  red 
blood-corpuscle;  these  spots  are  sup- 
posed by  some  to  be  nuclei. 

With  the  development  of  the  parasite 
amoeboid  movements  become  active  and 
are  frequently  attended  with  the  throw- 
ing out  of  pseudopodia.  Pigment-gran- 
ules, at  first  very  fine  and  dark  brown  in 
color,  soon  begin  to  appear  toward  the 
periphery  of  the  parasite.  These  gran- 
ules later  increase  in  size  and  number; 
but  it  is  distinctive  of  the  aestivo-au- 
tumnal  parasite  that  they  are  fine  and 
relatively  few  in  number  and  possess  but 
little  motion.  With  the  approach  of  the 
paroxysm  the  parasite  becomes  quiescent 
and  the  pigment-granules  collect  at  or 
near  its  centre.  The  parasite  next  enters 
upon  the  stage  of  sporulation,  which  is 
characterized  by  much  greater  irregular- 
ity than  the  corresponding  stage  in  the 
evolution  of  the  other  varieties  of  mala- 
rial parasites.  The  number  of  spores  is 
variable  and  may  range  from  six  to 
twenty  or  more. 

The  corpuscle  enveloping  the  parasite 
may  not  show  any  change  in  appearance. 
Very  frequently,  however,  it  becomes 
shrunken  and  deformed  and  assumes  a 
brassy  color,  with  retraction  of  the  haemo- 
globin away  from  the  periphery  and  its 
distribution  around  the  parasite.  The 
fully-developed  parasite  in  the  preseg- 
menting  stage  is  smaller  than  the  quar- 
tan and  tertian  parasites  at  a  similar 
period  of  their  evolution,  and,  as  a  rule, 
is  not  more  than  one-fourth  or  one-third 
the  size  of  the  red  blood-corpuscle. 


Fever  of  a  quotidian  or  tertian  type 
may  result  from  sestivo-autumnal  infec- 
tion, and  this  association  is  to  be  ascribed 
to  variations  in  the  length  of  the  cycle  of 
development  of  the  parasite  rather  than 
to  infection  with  supposed  special  varie- 
ties. As  previously  observed,  however, 
Marchiafava  and  Bignami,  Mannaberg, 
and  others  subdivide  the  parasite  into 
quotidian  and  malignant  tertian  varie- 
ties, the  latter  in  contradistinction  to 
the  tertian  parasite  of  the  regular  variety 
described  by  Golgi.  Further,  not  all  of 
the  sstivo-autumnal  parasites  develop 
pigment-granules,  and  cases  occur  in 
which  no  pigmented  bodies  are  to  be  ob- 
served at  any  stage.  This  fact  has  led 
to  the  further  subdivision  of  the  so- 
called  quotidian  asstivo-autumnal  para- 
site into  pigmented  and  unpigmented 
forms  (Grassi  and  Feletti,  Mannaberg). 
The  following  description  is  given  by 
Mannaberg  as  distinctive  of  these  varie- 
ties:— 

Colored  Plate  III.— Parasites  of  the  Sec- 
ond Group.— Fig.  A.  1-6.  Pigmented  quotidian 
parasites.  Fig.  B.  7-13.  Unpigmented  quotid- 
ian parasites.  Fig.  C.  14-19.  Malignant  tertian 
parasites.  Fig.  D.  20.  Corpuscle  showing 
brassy  discoloration.  21-37.  Bodies  of  the 
crescentic  series.  24-26.  Coalescence  of  two 
amoeboid  parasites  (copulation).  27.  Syzygy. 
38-40.  Stained  crescentic  forms  (Romanow- 
sky's  method).  41-58.  Stained  parasites  of  the 
second  group.  49-57.  Showing  the  origin  of 
the  crescentic  bodies:  syzygies  (staining  with 
hsematoxylin  after  picric-acid  fixation). 

The  pigmented  quotidian  parasite  com- 
pletes its  development  in  twenty-four 
hours;  it  begins  its  existence,  as  do  the 
other  forms,  as  a  very  small  body  without 
pigment.  It  is  pale  and  forms  but  little 
contrast  with  its  containing  blood-cor- 
puscle; so  that  it  would  readily  be  over- 
looked were  it  not  for  the  active  amoe- 
boid movements  it  possesses.  When  at 
rest,  however,  it  appears  as  a  small  dis- 
tinct ring  of  pale  color  and  with  a  red- 
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dish  centre,  the  latter  appearance  being 
probably  due  to  the  thinning  of  the  para- 
site at  that  point,  permitting  the  color 
of  the  red  blood-corpuscle  to  be  seen 
through  it.  The  young  parasite  contains 
very  fine  pigment-granules,  which  often 
are  quite  red  and  which  are  to  be  seen 
occupying  its  periphery.  When  the  para- 
site has  attained  to  the  size  of  about  one- 
third  of  the  blood-corpuscle,  the  pig- 
ment collects  in  the  middle  or  in  that 
portion  of  the  border  where  amoeboid 
movements  have  ceased.  Following  the 
massing  of  the  pigment  in  this  manner 
into  a  dark,  quiescent  clump  the  para- 
site breaks  up  into  a  limited  number  of 
very  small  spores.  Occasionally  the  or- 
ganism attains  a  considerable  size  and  at 
the  time  of  its  sporulation  may  occupy 
almost  the  entire  blood-corpuscle.  It 
frequently  happens,  however,  that  the 
corpuscle  becomes  shrunken  and  assumes 
a  brassy  hue.  After  the  infection  has 
continued  for  a  number  of  days  crescents 
are  to  be  observed;  these  may  be  the  or- 
dinary crescentic-shaped  bodies,  the  fusi- 
form bodies  with  pointed  extremities,  or 
the  spherical  bodies  of  this  group. 

The  Unpigmented  Quotidian  Parasite. 
— The  occurrence  of  a  malarial  parasite 
that  completes  its  cycle  of  existence,  even 
to  sporulation,  without  accumulating 
pigment  has  been  described  by  Mar- 
chiafava  and  Celli,  whose  observations 
have  been  confirmed  by  others.  Except 
for  the  absence  of  pigment,  this  parasite 
resembles  the  pigmented  quotidian  para- 
site so  closely  that  the  same  description 
may  answer  for  both.  In  the  early  stage 
of  its  existence  it  possesses  the  same 
amoeboid  movements  and  completes  its 
cycle  of  development  in  about  the  same 
time,  or,  perhaps,  somewhat  sooner.  As 
in  all  a?stivo-autumnal  varieties,  spor- 
ulation is  carried  on  almost  entirely  in 
the  internal  organs.    From  this  form  of 


parasite,  also,  crescents  develop  which, 
of  course,  contain  pigment:  a  character- 
istic common  to  all  members  of  the  cres- 
centic  group. 

Colored  Plate  IV.— Fig.  A.  1-32.  Ordi- 
nary tertian  parasite,  showing  staining  of  its 
structure  according  to  the  method  of  Manna- 
berg  (picric  acid,  hematoxylin).  Fig.  B. 
Showing  changes  produced  by  the  administra- 
tion of  quinine.  Fig.  C.  38.  Cerebral  capillary 
with  pigmented  parasites  of  the  second  group 
(from  a  preparation  by  Professor  Celli).  39. 
Cerebral  capillaries  with  unpigmented  sporu- 
lating  parasites  of  the  second  group  (from  a 
preparation  by  Professor  Celli). 

The  Malignant  Tertian  Parasite.  — 
This  variety  of  parasite  was  separated 
from  the  other  forms  by  Marchiafava 
and  Bignami.  In  its  morphological  char- 
acteristics it  resembles  very  closely  the 
pigmented  quotidian  parasite  from  which 
in  many  stages  of  its  development  it  is 
with,  difficulty  differentiated.  Marchi- 
afava and  Bignami  claim  for  it  the  fol- 
lowing points  of  dissimilarity:  1.  Its 
cycle  of  development  continues  forty- 
eight  hours.  2.  The  pigment  sometimes 
shows  oscillatory  movements,  which  do 
not  occur  in  the  quotidian  parasite.  3. 
The  parasite  attains  a  considerable  size 
and  at  the  time  of  sporulation  occupies 
one-half  or  two-thirds  of  the  blood-cor- 
puscle. 4.  In  the  advanced  stages  of 
pigmentation  active  amoeboid  movements 
are  still  to  be  seen.  5.  The  unpigmented 
stage  lasts  over  twenty-four  hours. 

From  the  ordinary  tertian  parasite  the 
malignant  tertian  parasite  differs  in  the 
following  particulars:  1.  In  all  stages 
the  malignant  tertian  parasite  is  smaller. 
2.  It  often  assumes  the  distinct  ring- 
shape  which  the  ordinary  tertian  para- 
site lacks.  3.  Pigment-granules  are  not 
so  numerous  and  only  exceptionally  show 
motion.  4.  The  infected  blood-corpus- 
cles show  a  tendency  to  shrink,  while  in 
the  ordinary  tertian  infection  they  swell 
up.     5.  The  spores  are  smaller  and  not 
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so  numerous.  6.  The  pernicious  tertian 
parasite  develops  crescents. 

Degenerate  forms  of  the  asstivo-au- 
tumnal  parasite,  hydropic,  fragmented, 
flagellate,  or  vacuolated,  occur  as  in  the 
other  forms  of  malarial  infection.  These 
are  derived  from  those  parasites  that  fail 
to  properly  mature  and  undergo  seg- 
mentation, particularly  the  extraeorpus- 
cular  bodies  which  in  this  variety  of  in- 
fection are  common. 

Infection  with  two  or  more  groups  of 
sestivo-autumnal  parasites,  each  in  a  dif- 
ferent stage  of  development,  is  of  com- 
mon occurrence,  and  a  combined  infec- 
tion with  one  of  the  other  varieties,  es- 
pecially the  tertian,  is  occasionally  seen. 

The  development  of  crescentic,  ovoid, 
or  fusiform  bodies  and  the  significance 
of  their  association  with  asstivo-autumnal 
infections  have  already  been  referred  to. 
These  bodies  are  not  likely  to  be  observed 
in  the  blood  until  the  fever  has  lasted  for 
a  week  or  more;  they  may  persist,  how- 
ever, for  several  weeks  after  other  forms 
of  the  parasite  have  disappeared.  The 
intracorpuscular  origin  of  crescents  has 
been  proved  by  Marchiafava .  and  Celli 
and  confirmed  by  many  others,  and,  as 
stated,  they  result  from  the  transforma- 
tion of  intracorpuscular  spherical  forms 
of  aestivo-autumnal  parasites,  which  at 
this  point  fail  to  continue  their  orderly 
cycle  of  development.  Except  rarely, 
only  fully-developed  crescents  are  ob- 
served in  the  circulating  blood,  the  early 
stages  of  intracorpuscular  development 
taking  place  in  the  spleen  and,  especially, 
the  bone-marrow.  They  are  always  pig- 
mented, and  the  pigment,  which  is  very 
dark  in  color  and  usually  in  fine  rods  or 
granules,  is  without  movement  and  is 
collected  in  one  or  two  masses  near  the 
middle  of  the  organism.  In  crescents 
that  are  not  fully  developed  the  pigment 
is  less  regularly  disposed.     From  cres- 


cents flagellate  bodies  may  develop,  but 
only  from  the  round  bodies  of  the  group. 
[According  to  the  view  entertained  by 
Mannaberg,  crescents  are  to  be  regarded 
as  encysted  syzygies  produced  by  the 
conjugation  of  two  parasites  (asstivo- 
autumnal)  and  therefore  capable  of  seg- 
mentation and  reproduction.  This,  how- 
ever, is  not  the  generally-accepted  hy- 
pothesis regarding  the  significance  of 
these  bodies.  The  majority  of  observers 
hold  to  the  view  that,  in  the  human  body 
at  least,  they  exist  as  sterile  forms,  and, 
if  they  possess  any  reproductive  faculty, 
require  for  its  accomplishment  some 
favorable  extracorpuscular  environment. 
Bignami  and  Bastianelli  (Lancet,  Dec.  17, 
'98),  in  their  latest  contribution  to  this 
subject,  arrive  at  these  conclusions:  "We 
have,  indeed,  favored  the  idea  that  the 
semilunar  bodies  are  sterile  on  the 
grounds  that  one  never  sees  in  them  any 
form  of  multiplication  and  that  they 
have  no  relation  to  relapses;  and  these 
assertions,  even  in  the  light  of  these  new 
observations,  we  still  hold  by  as  in  ac- 
cordance with  the  truth.  In  other  words, 
we  contended  that  crescents  are  sterile 
bodies  in  man  and  as  far  as  man  is  con- 
cerned. In  fact,  we  put  forward  the  ad- 
ditional hypothesis  that  these  bodies  rep- 
resent those  phases  of  the  life  of  the 
malarial  parasite  which  in  other  para- 
sites are  continued  and  completed  out- 
side of  the  host.  Should  such  migration 
from  the  host  fail  to  occur,  then  that 
phase  of  life  which  cannot  be  completed 
except  in  the  outside  world  or  in  a  new 
host  will  be  carried  out  in  an  abortive 
way  and  will  terminate  in  forms  of  de- 
generation. 

"Certainly  these  new  researches  render 
probable  the  hypothesis  that  the   cycle 
commenced  in  the  blood  of  man  is  com- 
pleted in  some  species  of  mosquito,  but 
they  nevertheless  do  not  negate  the  truth 
of  the  fact  alluded  to  in  our  first  hypothe- 
sis in  those  cases  where  the  passage  from 
man  to  the  new  host  fails  to  take  place." 
James  C.  Wilson  and  Thomas  G.  Ash- 
ton.] 
Flagellation  is  an  occurrence  common 
to  each  of  the  three  principal  varieties 
of  parasites.    It  is  to  be  observed  within 
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eight  to  twenty  minutes  after  the  blood 
has  been  withdrawn  from  the  body  and 
does  not  occur  in  the  circulating  blood. 
As  already  pointed  out,  in  asstivo-au- 
tumnal  infection  flagellate  bodies  develop 
only  from  the  spherical  form  of  the  cres- 
centie  group,  while  in  tertian  and  quar- 
tan infections  their  origin  is  from  the 
full-grown  extracorpuscular  organisms. 
The  length  of  the  flagella  varies  from 
one-half  the  diameter  of  a  red  blood- 
corpuscle  to  an  extent  three  or  four  times 
longer.  Their  number  may  vary  from 
one  to  six  and  their  attachment  may  be 
to  any  portion  of  the  circumference  of 
the  body.  Free,  detached  flagella  may 
also  be  observed.  As  may  be  surmised, 
the  active  movements  of  the  flagella  pro- 
duce a  marked  disturbance  of  the  blood- 
corpuscles. 

Under  ordinary  circumstances  flagel- 
lated plasmodia  do  not  appear  in  a  speci- 
men of  blood  until  gome  time  after  it  has 
been  removed  from  the  body,  generally 
from  fifteen  to  twenty  minutes.  The  fol- 
lowing method  of  obtaining  these  bodies 
is  at  once  simple  and  effective:  The 
finger  or  ear  is  carefully  cleansed  with 
alcohol,  as  are  also  the  slides  and  cover- 
glasses.  A  small  elastic  band  is  now 
placed  around  the  finger,  or,  if  the  lobe 
of  the  ear  is  used,  it  is  compressed  by 
an  assistant.  The  puncture  is  made  with 
a  sterile  needle  or  lancet  and  the  first 
drop  of  blood  wiped  away.  A  second 
drop  is  now  squeezed  out  and  allowed 
to  remain  exposed  to  the  air  until  the 
slide  is  breathed  gently  upon  by  the 
operator,  when  the  tip  of  the  drop  of 
blood  is  gently  pressed  upon  the  surface 
of  the  slide  which  has  been  breathed 
upon.  The  cover-glass  is  then  immedi- 
ately placed  over  it,  and  the  preparation 
is  ready  to  examine.  The  slight  exposure 
to  the  air,  and  the  small  amount  of 
moisture  upon  the  slide  caused  by 
breathing  upon  it,  seem  to  hasten  ex- 
flagellation,  for  specimens  so  prepared 
almost  invariably  contain  flagellated 
bodies.  C.  F.  Craig  (N.  Y.  Med.  Jour., 
Dee.  23,  '99). 


According  to  Manson,  flagella  consti- 
tute the  first  phases  of  the  malarial  para- 
site outside  of  man,  and  they  represent 
parasites  in  sporulation  the  spores  of 
which  take  on  this  special  form  of  mobile 
and  flagellated  filaments  "in  the  interest 
of  the  extracorporeal  life  of  the  Plas- 
modium." Much  the  same  view  is  en- 
tertained by  Mannaberg,  who  believes 
that  they  represent  a  phase  of  the  sa- 
prophytic existence  of  the  parasite.  Re- 
garding their  internal  structure  we 
possess  no  knowledge  other  than  that 
imparted  by  Sacharoff,  who  considers 
the  flagella  as  chromosomes  originating 
in  the  nuclei  of  the  body  of  the  parasite, 
while  the  flagellation  he  regards  as  a 
process  of  perverted  karyokinetic  divis- 
ion accomplished  in  a  violent  manner. 

Frequently  in  slides  of  the  blood  of  in- 
fected crows  there  appear,  after  standing 
from  twenty  to  thirty  minutes,  elongated 
motile  forms  such  as  were  described  by 
Danilewsky  as  vermiculi  in  his  "Para- 
sitologic Comparge  du  Sang";  and  in 
order  to  trace  their  origin  it  is  necessary 
to  observe  closely  the  changes  in  the 
other  forms  seen  in  the  blood.  Only  the 
mature  forms  of  the  organism  are  seen  to 
undergo  any  changes  in  the  fresh  slide  of 
blood,  the  half-grown  and  younger  forms 
remaining  unchanged  for  a  long  time. 
The  mature  forms  become  rounded  off, 
and  are  extruded  from  the  corpuscle, 
which  remains  as  a  shadow  in  the  plasma. 

Both  in  the  fresh  and  in  the  stained 
specimens  of  blood  there  can  be  seen  dif- 
ferences which  sharply  distinguish  two 
forms  of  the  organisms.  The  forms  are 
identical  in  outline,  but  the  protoplasm 
of  one  is  granular  and  opaque  as  com- 
pared with  the  clear  hyaline  protoplasm 
of  the  other.  This  distinction  is  well 
brought  out  in  the  stained  specimen,  in 
which  the  hyaline  form  remains  almost 
entirely  unstained,  while  the  other  takes 
on  a  well-marked  blue  stain  with  methy- 
lene-blue.  Of  these  it  can  be  determined 
that  the  hyaline  forms  alone  become 
flagellated. 

These    two    forms,    then,    become    ex- 
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truded  alike  from  the  corpuscle  and  lie 
free  in  the  plasma,  but  generally  only  a 
very  short  time  elapses  before  the  hya- 
line forms  become  flagellated,  according 
to  the  process  so  often  and  so  accurately 
described  by  workers  on  malaria.  The 
granular  forms  lie  quiet  beside  the  nuclei 
and  shadows  of  the  red  blood-corpuscles 
that  lately  contained  them,  but  are  soon 
seen  to  be  approached  by  the  flagella, 
which,  having  torn  themselves  away 
from  the  hyaline  organism  from  whose 
protoplasm  they  were  formed,  struggle 
about  among  the  corpuscles.  These 
flagella,  which  so  concentrate  their  pro- 
toplasm as  to  form  a  head,  swarm  about 
the  granular  spheres,  and  one  of  them 
plunges  its  head  into  the  sphere  and 
finally  wriggles  its  whole  body  into  that 
organism.  Immediately  on  the  entrance 
of  this  flagellum  it  seems  to  become  im- 
possible that  another  should  enter,  for 
they  may  be  watched  circling  about, 
vainly  beating  their  heads  against  the 
organism.  The  flagellum  which  has 
entered  continues  its  activity  for  a  few 
moments  and  the  pigment  of  the  organ- 
ism is  violently  churned  up.  Soon  it  be- 
comes quiet  again,  and  remains  so  for 
from  fifteen  to  twenty  minutes,  when  a 
conical  process  begins  to  appear  at  one 
side  of  the  organism,  the  pigment  col- 
lecting mainly  to  the  opposite  side.  This 
process  grows  larger  and  the  pigment 
becomes  more  and  more  condensed,  until 
finally  we  have  a  fusiform  organism  with 
a  small  spherical  appendage  crowded 
with  pigment  at  one  end.  The  other  end 
is  hyaline,  and  the  pigment-granules 
which  are  not  crowded  into  the  small 
appendage  are  distributed  superficially 
over  the  posterior  part  of  the  body.  This 
spindle-shaped  organism  moves  forward 
with  a  gliding  motion,  sometimes  turn- 
ing at  the  same  time  on  its  long  axis, 
sometimes  going  through  amceboid  con- 
tortions. Red  corpuscles  lying  in  its 
path  are  either  punctured  by  the  hyaline 
anterior  end,  so  that  the  haemoglobin  is 
enabled  to  escape  into  the  plasma,  or 
passed  over  and  dragged  along  by  the 
adhering  posterior  extremity. 

In  an  intense  infection  a  great  de- 
struction of  corpuscles  occurs;  thus  in  a 
fresh  slide  after  standing  some  time  even 


leucocytes  may  fall  victims  to  the  de- 
structive force  of  these  organisms,  which 
have  been  seen  to  dash  through  them, 
scattering  the  granules  into  the  plasma. 
As  to  the  ultimate  fate  and  true  signifi- 
cance of  these  forms  nothing  definite  can 
as  yet  be  stated.  In  the  slide  they  keep 
in  motion  for  a  long  time,  but  finally 
quiet  down  and  disintegrate.  The  idea 
suggests  itself  from  their  great  power 
of  penetration  that  they  may  be  the 
resistant  forms  that  escape  from  the  body 
during  life  into  the  external  world.  The 
whole  process  described  above  seems  to 
be  a  sexual  process  analogous  to  the 
sexual  process  seen  in  the  lower  animals 
and  plants  which  occurs  under  unfavor- 
able conditions  and  results  in  the  forma- 
tion of  a  resistant  "spore." 

Recently  blood  of  a  woman  suffering 
from  an  infection  with  the  aestivo-autum- 
nal  type  of  organism  ii  which  a  great 
number  of  crescents  were  to  be  seen. 
These,  in  the  freshly-made  slide  of  blood, 
with  very  few  exceptions,  retained  their 
erescentic  shape  or  only  a  few  minutes 
(this  activity  in  the  change  of  form 
varies  greatly  in  specimens  of  blood  from 
different  patients).  They  soon  drew 
themselves  up,  thus  straightening  out 
the  curves  of  the  crescent,  while  short- 
ening themselves  into  the  well-known 
ovoid  form.  After  the  lapse  of  from  ten 
to  twenty  minutes  most  of  them  were 
quite  round  and  extracorpuscular,  the 
"bib"  lying  beside  them  as  a  delicate 
circle  or  "shadow  of  the  red  corpuscle." 
After  from  twenty  to  twenty-five  minutes 
certain  of  the  spherical  forms  became 
flagellated;  others,  ana  especially  those 
in  which  the  pigment  formed  a  definite 
ring  and  was  not  diffused  throughout  the 
organisms,  remaining  quiet  and  did  not 
become  flagellated.  The  flagella  broke 
from  the  flagellated  forms  and  struggled 
about  among  the  corpuscles,  finally  ap- 
proaching the  quiet  spherical  forms.  One 
of  them  entered,  agitating  the  pigment 
greatly,  sometimes  spinning  the  ring 
about;  the  remainder  were  unable  to 
enter,  but  swarmed  about,  beating  their 
heads  against  the  wall  of  the  organism. 
This  occurred  after  from  thirty-five  to 
forty-five  minutes.  After  the  entrance 
of  the  flagellum  the  organism  again  be- 
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came  quiet  and  rather  swelled;  but,  al- 
though in  the  two  instances  in  which 
this  process  was  traced  the  fertilized 
form  was  watched  for  a  long  time,  no 
form  analogous  to  the  vermiculus  was 
seen.    MacCallum  (Lancet,  Nov.  13,  '97). 

Phagocytosis.  —  The  destruction  of 
the  malarial  organism  is  effected  partly 
.by    the    process    of    phagocytosis    and 
partly  by  the  germicidal  properties  of 
the  blood-plasma,  but  the  relative  im- 
portance played  by  each  is  not,  as  yet, 
entirely  clear.     That  the  blood-plasma 
may  possess  this  effect  is  well  demon- 
strated by  the  destruction  of  the  young 
spores  after  the  exhibition  of  quinine. 
The  cells  chiefly  concerned  in  phago- 
cytosis are  the  large  mononuclear  and 
polymorphonuclear  leucocytes  and  cells 
.derived  from  the  spleen,  liver,  and  bone- 
marrow,  termed  macrophages,  as  well  as 
from  the  endothelium  of  the  blood-vessel 
walls.    The  process  is  to  be  best  observed 
by  the  microscopical  examination  of  the 
organs  after  death,  although  during  life 
it  may  be  satisfactorily  studied  in  blood 
withdrawn  from  the  spleen  and,  to  a 
limited  extent,  in  the  peripheral  blood. 
The  phagocytes  may  attack  the  organism 
while   it   is   contained   within   the   red 
blood-corpuscle  and  envelop  both  host 
and  parasite.     The  flagellate  bodies  ap- 
pear to  be  objects  of  particular  attack, 
together  with  extracorpuscular  and  vari- 
ous other  degenerated  forms.     As  just 
intimated,  however,  to  the  blood-plasma 
is  to  be  ascribed  an  important  part  in  the 
destruction  of  the  parasites.    This  is  con- 
firmed by  the  fact  that  the  greatest  de- 
struction of  the  parasites  occurs  at  the 
time  of  sporulation,  when  the  young  or- 
ganism is  set  free  in  the  plasma,  and  by 
the  further  fact  that  it  is  at  this  period 
of  the  cycle  of  development  that  quinine 
exercises  its  greatest  influence.    We  may 
conclude,  therefore,  that  the  destruction 
of  the  parasite  is  affected  by  the  com- 


bined action  of  the  blood-plasma  and  the 

phagocytes. 

The  lymphocytes  are  never  phagocytic 
in  malaria.  Those  holding  the  opposite 
view  have  been  misled  by  the  fact  that 
normally  there  exists  a  lymphocytic  pig- 
mentation which  is,  therefore,  a  physi- 
ological not  a  pathological  condition. 
Patrick  Manson  (Brit.  Med.  Jour.,  Sept. 
24,  '98). 

Manner  of  Infection.  —  Since  the 
discovery  of  the  malarial  parasite  much 
work  has  been  done  looking  to  a  solu- 
tion of  the  problem  of  the  manner  in 
which  infection  of  the  body  takes  place 
and  the  channels  through  which  the  or- 
ganism enters.  This  is  one  of  the  most 
important  of  the,  as  yet,  unsolved  prob- 
lems relating  to  malaria,  and  until  its 
solution  is  attained  an  effective  prophy- 
laxis cannot  be  hoped  for. 

It  is  agreed  that  infection  may  pos- 
sibly take  place  by  the  entrance  of  the 
parasite  through: — 

1.  The  digestive  tact  (the  water- 
theory). 

2.  The  respiratory  tract  (the  air- 
theory). 

3.  The  skin  (the  inoculation-theory). 
1.  Although  many  believe  that  mala- 
ria may  be   conveyed  into  the  system 
through  the  digestive  tract  by  means  of 
infected  water,  the  weight  of  evidence 
is  overwhelmingly  against  the  probabil- 
ity that  infection  occurs  by  this  channel. 
To  prove  it  the  experiment,  to  be  con- 
clusive, must  be  made  upon  a  person  who 
has  had  no  previous  exposure  to  malaria 
and  who  at  the  time  must  be  removed 
from  any  other  possible  malarial  influ- 
ences, and  after  the  administration  of 
the  supposedly-infected  water  the  blood 
must  be  properly  examined  for  the  pres- 
ence of  the  parasite. 

[Celli  (quoted  by  Mannaberg:  Noth- 
nagel's  Spec.  Path.  u.  Ther.,  B.  2,  T.  2, 
S.  94),  in  the  Hospital  of  S.  Spinto, 
Rome,   caused   several  persons   to   drink 
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■water  derived  from  the  pontine  marshes 
and  from  the  marshes  in  the  regions 
surrounding  Rome,  for  a  number  of  days, 
and  none  of  them  developed  malaria. 
Brancaleone  (quoted  by  Mannaberg: 
Nothnagel's  Spec.  Path.  u.  Ther.,  B.  2, 
T.  2,  S.  94)  pursued  the  same  experi- 
ment in  Sicily  with  the  same  nega- 
tive result.  Zeri  (quoted  by  Manna- 
berg: Nothnagel's  Spec.  Path.  u.  Ther., 
B.  2,  T.  2,  S.  94)  caused  nine  persons  to 
drink  water  derived  from  a  malarious 
region  for  from  five  to  twenty  days;  the 
dust  derived  from  the  evaporation  of 
water  from  the  same  source  he  caused  to 
be  inhaled  by  sixteen  persons;  and  to 
five  persons  he  gave  rectal  injections  of 
the  infected  water.  None  of  the  persons 
thus  experimented  with  developed  ma- 
laria. Norton  (Johns  Hopkins  Hosp. 
Bull.,  Mar.,  '97),  in  a  recent  review  of  the 
subject,  states  emphatically  that  in  his 
opinion  malaria  is  not  a  water-borne 
disease.  James  C.  Wilson  and  Thomas 
G.  Ashton.] 

If  the  transmission  of  malaria  is  aerial 
only,  there  are  certain  localities  close  to 
sources  of  malaria  the  freedom  of  which 
from     infection     cannot     be     explained. 
Transmission     by     drinking-water     con- 
sidered   as    more    probable.      Malarious 
countries  have  been  traversed  with  im- 
punity  by   drinking  only   boiled   water, 
while  villages  have  witnessed  the  disap- 
pearance   of    fever   as    the    result    of    a 
supply  of  pure  water.     Experiments   of 
Marino,  Leri,  and  Baccelli  quoted,  how- 
ever, to  show  that  the  theory  of  water- 
borne  malaria  is  not  altogether  tenable. 
Laveran   (Presse  M6d.,  Jan.  20,  '97). 
2.  The  view  that  the  malarial  parasite 
may   enter   the   system   by   way   of   the 
respiratory  tract  is  still  entertained  by 
many,  who,  in  support  of  their  belief, 
instance  the  supposed  influence  of  the 
winds  in  conveying  the  infection.     The 
evidence  is  decisive,  however,  that,  al- 
though the  winds  may  carry  the  malarial 
organism,   the   distance   through   which 
this  is  probable  is  a  very  limited  one. 
Numerous  instances  are  on  record  of  the 
anchorage  of  ships  a  very  short  distance 
off  the  coast  of  highly-malarious  districts 


without  any  members  of  the  crew,  pro- 
vided they  do  not  land,  contracting  the 
disease.  On  the  other  hand,  should 
members  of  such  ship's  crews  land,  in- 
fection almost  invariably  follows.  Again, 
in  many  instances  the  moderate  elevation 
of  a  residence,  although  surrounded  by 
malarious  swamps,  will  often  prove  ef- 
fective in  preventing  infection;  and  it  is 
well  known  that  in  a  malarious  district 
persons  residing  upon  the  ground-floor 
of  a  dwelling  may  become  infected,  while 
those  residing  in  the  upper  stories  will 
escape.  Further,  it  is  well  recognized 
that  the  line  of  separation  of  certain 
malarious  localities  from  the  surround- 
ing healthy  region  is,  for  some  obscure 
reason,  sharply  defined:  a  circumstance 
which  could  not  occur  were  the  malarial 
parasite  suspended  in  the  atmosphere  in 
such  a  way  to  be  taken  into  the  respira- 
tory tract. 

Investigation  of  the  air  in  malarious 
regions,  however,  has  given  result  that 
tend  to  confirm  the  theory.  Maurel  dis- 
covered in  such  air  an  amoeba  that  he 
failed  to  find  in  non-malarious  air,  and 
the  discovery  of  similar  amcebse  in  the 
nasal  mucus  he  regarded  as  evidence  that 
protozoa  may  be  taken  into  the  system 
by  the  respiration.  Similar  observations 
were  made  by  G-rassi  and  Calandruccio 
(Mannaberg),  who  discovered  amcebse  in 
the  nasal  mucus  of  pigeons  which  for 
several  nights  they  subjected  to  the  ex- 
halations from  swamps  or  malarial  earth. 

It  may  be  stated,  however,  that  the 
evidence  for  and  against  the  respiratory 
theory  of  infection  is  inconclusive,  and 
that  positive  proof  of  either  contention 
is  still  wanting. 

3.  Much  attention  has,  of  late,  been 
given  to  the  study  of  the  skin  as  the 
probable  channel  through  which  infec- 
tion by  the  malarial  parasite  takes  place. 
It  has  been  conclusively  proved  by  in- 
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oculation-experiments  that  infection  may 
take  place  through  this  structure,  and  in 
addition  that  the '  different  varieties  of 
malarial  parasites  have  each  a  more  or 
less  definite  period  of  incubation  when 
infection  is  brought  about  in  this  man- 
ner    This  fact  has  directed  attention  to 
biting  insects— more  particularly  blood- 
sucking insects-as  the  means  by  which 
the  infection  may  be  carried  from  in- 
fected to  uninfected  persons.    The  most 
likely  of  such  insects  is,  of  course,  the 
mosquito,  and  the  manner  in  which  it 
may  act  as  the  intermediate  host  has 
been  the  subject  of  much  recent  experi- 
mentation. 

[The   plausibility    of   the    inoculation 
theory  is  very  much  enhanced  when  com 
parisons  are  made  between  malaria  and 
other   parasitic   blood-infections   of   man 
and  the  lower  animals.     It  has  recently 
been  shown  by  Bruce,  for  instance    that 
the  tsetse  fly  disease  of  Africa  is  due  to 
a    flagellate    infusorium,    and    that    the 
fly  by  feeding  upon  an  animal  already 
infected  and  then  biting  a  healthy  ani- 
mal will  act  as  a  carrier  of  the  parasite 
from  the  infected  to  tire  uninfected.     In 
Texas  fever,  shown  by  Theobald  Smith 
to  be  due  to  a  protozoon,  another  illus- 
tration is  afforded.     In  this  disease  the 
tick  (BoophUus  bovis)  acts  as  the  inter- 
mediate host,  the  tick  falling  from  in- 
fected animals  gives  birth  to  a  numerous 
progeny,  which,  in  turn,  infect  other  ani- 
mals feeding  in  the  pasture.     (Sternberg 
American  Surg.  Bull.,  April  10,   97.)     It 
is    also    well    know   that   the    Nana 
sanguinis   hominis   is   carried   from   the 
sick  to  the  well  by  the  mosquito. 

There  are  many  circumstances  associ- 
ated with  the  conditions  under  which 
malaria  prevails  that  may  be  reconciled 
with  the  theory  that  the  mosquito  is  an 
important  factor  in  the  transmission  of 
the  parasite.  Thus,  the  relative  im- 
munity possessed  by  those  sleeping  in  the 
upper  stories  of  a  dwelling  in  a  malarious 
re-ion  is  susceptible  of  explanation  by 
the  limited  extent  to  which  the  flight  of 
mosquitos  is  elevated  above  the  ground. 
Also   from  the  lessened  resistance  offered 


by   the   tender   skin   of   children  to   the 
bites   of   insects   may   be   explained   the 
greater  frequency  with  which  they  are 
infected    by    malaria    in    comparison    to 
adults.    It  is  only  fair  to  state,  however, 
that  the  advocates  of  the  theory  of  in- 
fection by  the  respiratory  organs  explain 
the  greater  liability  of  children  as  being 
due  to  the  fact  that  they  are  nearer  to 
the  ground  than  those  of  greater  stature 
and  are  therefore  exposed  to  the  infec- 
tion in  a  more  concentrated  form.     The 
fact  that  sleeping  upon  the  ground  in  a 
malarious  region  renders  a  person  par- 
ticularly liable  to  infection  may  be  for 
the  reason  that  he  is  thereby  in  a  posi- 
tion most  likely  to  be  bitten  by  insects. 
Further,  it  is  well  known  that  mosquitoes 
are  unlikely  to  leave  the  region  in  which 
they  are  generated,  and  that  as  soon  as 
a  strong  wind  prevails  they   seek  such 
shelter  that  the  wind  carries  them  for  a 
limited  distance  only.    This  may  explain 
the  very  short  distance  malaria  is  car- 
ried by  the  winds. 

Many  interesting  and  valuable  experi- 
ments have  recently  been  made  relating 
to  the  part  played  by  the  mosquito  in 
the  transmission  of  the  malarial  parasite. 
L    H.  Warner   (N.  Y.  Med.  Jour.,  vol. 
lxviii   No.  24,  Dec.  10,  '98),  in  the  study 
of  this   subject,  bacteriologically   exarn^ 
ined  various  specimens  of  water  obtained 
from  the  marshes  of  different  malarious 
regions.    In  each  specimen  he  found  one 
or  more  forms  of  spirilla.    These  spirilla, 
however,  produced  no  growth  when  in- 
troduced   into    culture-tubes    of    blood- 
serum   and  kept  in   an   incubator   from 
twenty-four  to  twenty-eight  hours.    Hu- 
man blood   was  then   collected   from    a 
number  of  persons  by  means  of  a  steril- 
ized hollow   needle   connected   with   the 
bulb  of  a  syringe,  also  sterilized,  and  at 
once  transferred  to  a  blood-serum  cult- 
ure-tube,  which    was   then   placed   in   a 
thermostat  and  kept  at   a  temperature 
of  100°  F     A  number  of  mosquitoes  were 
then  collected  and  kept  in   a  sterilized 
bottle.    From  these  by  means  of  a  plati- 
num  needle   he   extracted   some   of   the 
albuminous     poison     with     which     mos- 
quitoes are  charged,  and  inserted  some 
of  it  in  each  of  the  blood-serum  cultures, 
which  were  then  replaced  in  the  thermo- 
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stat.  Examination  made  after  twenty- 
four  hours  revealed  a  parasite  not  to  be 
differentiated  from  the  malarial  parasite. 
As  a  result  of  these  experiments  he  be- 
lieves the  mosquito  to  be  an  important 
factor  in  infection. 

Most  important  results  in  this  field 
have  very  recently  been  obtained  by  Big- 
nami  (Lancet,  Dee.  3,  10,  '98),  whose  in- 
vestigations have  proved  conclusively 
that  at  least  the  most  important  method 
of  transmission  of  malarial  infection  is  by 
inoculation  through  the  agency  of  the 
mosquito.  Bignami's  earlier  experiments 
yielded  only  negative  results,  and  experi- 
ments conducted  as  recently  as  August, 
1898,  failed  to  give  a  positive  reaction. 
Investigations  conducted  by  Ross,  work- 
ing in  Calcutta,  proving  that  the  "dap- 
pled-winged" or  gray  mosquito  is  the 
only  one  concerned  in  the  infection  of 
birds  with  the  Proteosoma  coccidia,  as 
well  as  the  demonstration  by  Bignami, 
Bastianelli,  and  Grassi  of  the  develop- 
ment of  crescents  in  the  middle  intestine 
of  a  particular  species  of  mosquito  {An- 
opheles claviger),  forced  Bignami  to  the 
conclusion  that  these  inoculation-experi- 
ments failed  because  the  proper  variety 
of  mosquito  was  not  employed.  Follow- 
ing the  publication  of  an  article  by 
Grassi  in  September,  189S,  establishing 
the  fact  that  certain  species  of  mos- 
quitoes were  found  in  malarious  districts 
which  did  not  exist  in  healthy  regions, 
Bignami  repeated  his  experiments  with 
mosquitoes  obtained  from  highly-malari- 
ous districts.  It  is  needless  to  mention 
that  every  assurance  was  had  that  the 
patients,  the  subjects  of  experimentation, 
had  never  been  subjected  to  the  possi- 
bility of  malarial  infection.  The  mos- 
quitoes used  in  the  first  and  unsuccessful 
experiments  were  found  by  Grassi  to  be- 
long to  the  Culex  pipiens,  while  those 
from  which  successful  inoculations  were 
obtained  were  identified  as  the  Culex 
penicillaris,  Culex  malaria;  (so  called), 
and  Anopheles  claviger,  these  latter 
species  being  those  found  by  Grassi  in 
malarious  regions,  the  Culex  pipiens  be- 
ing the  predominating  species  in  regions 
non-malarious. 

Bignami's  experiment  was  begun  on 
September  26,  '98,  and  on  November  1st 


following  the  patient  was  seized  with  a 
severe  chill.  The  subsequent  symptoms 
were  those  characteristic  of  an  aestivo- 
autumnal  infection  and  the  success  of  the 
experiment  was  fully  demonstrated  by 
finding  in  the  blood  the  sestivo-autumnal 
parasite.  James  C.  Wilson  and  Thomas 
G.  Ashton.] 

At  the  present  time  there  are  only  two 
theories  as  to  the  mode  of  transmission 
of  malarial  infection  which  are  worthy 
of  consideration, — namely,  that  it  occurs 
aerially  or  else  by  inoculation  through 
the  agency  of  suctorial  insects.  Welch 
(Johns  Hopkins  Hosp.  Bull.,  Mar.,  '97). 

Mosquitoes  .not  considered  as  essential 
for  the  conveyance  of  the  parasites;  they 
are  not  numerous  in  the  fever-stricken 
districts  on  the  West  Coast;  only  appear 
for  a  short  period  in  the  year.  Surg.- 
Capt.  Duggan  (Lancet,  Mar.  27,  '97). 

While  mosquitoes  are  almost  confined 
to  tropical  and  subtropical  regions,  ma- 
laria has  a  much  wider  area  of  incidence. 
A  mosquito-  and  a  malaria-  map  would 
be  by  no  means  correspondent  in  area, 
the  former  covering  a  much  smaller  tract 
of  country  than  the  latter.  In  seasonal 
charts,  too,  the  occurrence  of  malaria 
would  be,  with  spring  and  autumn  rises, 
continuous;  that  of  mosquitoes,  or  their 
representatives  in  temperate  regions, 
would  be  intermittent.  William  Sykes 
(Brit.  Med.  Jour.,  Jan.  1,  '98). 

Transmission  of  malaria  is  by  the  mos- 
quito. Infection  occurs  chiefly  at  night. 
Where  there  are  no  mosquitoes,  there  is 
no  malaria.  Thus  there  is  a  small  island 
in  German  East  Africa  which  is  free  of 
mosquitoes,  and  is  also  free  of  malaria. 
The  Usamba  region,  at  a  certain  height, 
is  also  free  of  malaria.  It  is  also  free  of 
mosquitoes.  R.  Koch  (Deutsche  med. 
Woch.,  June  18,  '98). 

The  malarial  parasite  cannot  be  de- 
pendent upon  man  for  its  existence,  be- 
cause it  is  sometimes  present  in  regions 
that  were  previously  uninhabited.  This 
cannot  be  explained  by  simply  stating 
that  the  Plasmodium  lives  and  multiplies 
in  the  soil,  and  that  man  is  merely  an 
accidental  host,  for  it  would  then  be  diffi- 
cult to  see  how  such  a  soil-parasite  could 
adapt  itself  so  perfectly  to  an  animal 
organism,  such  as  that  of  man;    and  it 
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cannot  be  assumed  that  a  mosquito  or  a 
gnat  may  serve  as  the  host,  for  the  in- 
troduction of  one  malarious  patient  into 
a  district  will  not  suffice  to  start  an  epi- 
demic of  the  fever  unless  the  suitable 
mosquito  is  at  hand  to  carry  the  disease 
about.  Andrew  Davidson  (Edinburgh 
Med.  Jour.,  Oct.,  '98). 

The  malarial  parasite  possesses  an 
extracorporeal  cycle,  which  is  completed 
in  the  stomach-wall  of  mosquitoes  of  the 
genus  anopheles.  Members  of  the  genus 
anopheles  can  transmit  malaria  from  in- 
fected to  non-infected  individuals. 

At  the  present  moment  this  is  the  only 
proved  method  by  which  malaria  may  be 
acquired.  This  theory  explains  most 
conditions  associated  with  malarial  in- 
fection; reports  showing  the  protective 
efficacy  of  mosquito-nets  even  in  the 
most  malarial  districts  are  rapidly  ac- 
cumulating; there  is  no  serious  evidence 
in  support  of  any  other  theory. 

The  evidence  at  present  possessed  tends 
to  favor  the  theory  that  the  mosquito 
can  acquire  the  infectious  agent  only 
from  man.  The  statement  is  often  made, 
that  in  tropical  Africa,  for  instance,  ex- 
ploring parties  may  spend  considerable 
periods  of  time  in  the  uninhabited  in- 
terior without  illness,  even  though  the 
regions  may  appear,  from  outward  con- 
ditions, most  unhealthy.  It  is  only  on 
their  return  to  the  sea-coast  to  districts 
where  the  surroundings  would  appear  to 
be  better,  that  the  outbreaks  of  malaria 
occur.  This  hitherto  inexplicable  fact 
becomes  clear  if  one  assumes  that  in  the 
woods,  though  all  conditions  are  present 
for  a  spread  of  the  disease,  the  mos- 
quitoes are  unaffected,  and,  therefore, 
harmless;  it  is  only  on  coming  back  to 
the  settlement  where  infected  mosquitoes 
occur  that  the  disease  breaks  out. 
Studies  by  Celli  and  Delpino,  by  Grassi, 
by  Bastianelli  and  Bignami,  of  epidemics 
in  small  communities,  have  shown  that 
the  vernal  cases  of  malaria  are  almost 
all  relapses;  that  during  the  month  of 
June  the  anopheles  begin  to  be  active; 
that  about  a  month  after  the  beginning 
of  the  activity  of  the  anopheles  the  true 
epidemic  of  malaria  begins,  starting  ap- 
parently in  foci  about  individuals  who 
have  recently  suffered  from   relapses  of 


the  disease.  During  the  season  in  which 
anopheles  prevail  the  malarial  epidemic 
flourishes,  ony  to  disappear  again  with 
the  disappearance  of  the  mosquitoes.  W. 
S.  Thayer  (Phila.  Med.  Jour.,  May  5, 
1900). 

Specimens  of  anopheles  collected  from 
173  localities,  in  many  of  which  malaria 
has  never  existed.  Conclusion  that  the 
coincidence  of  the  geographical  distribu- 
tion of  ague  and  anopheles  as  claimed 
by  Grassi  for  Italy,  and  probably  hold- 
ing good  for  other  countries,  is  dis- 
proved for  England,  and  that  the  gen- 
eralizations are  proved  to  be  premature 
whereby  he  excludes  other  blood-sucking 
insects  from  being  possible  hosts  of  ma- 
larial parasites  on  the  strength  of  this 
geographical  concordance,  and  further- 
more that  the  disappearance  of  ague 
from  Great  Britain  does  not  depend 
upon  the  extinction  of  mosquitoes  ca- 
pable of  harboring  the  parasites  of  ma- 
laria. Nuttall,  Cobbett,  and  Pigg  (Jour, 
of  Hygiene,  Jan.,  1901). 

After  feeding  57  specimens  of  anoph- 
eles on  a  patient  suffering  from  malaria 
whose  blood  contained  crescents,  27,  or 
47.5  per  cent.,  were  found  to  be  infected. 
These  57  mosquitoes  had  fed  129  times 
on  the  patient,  and  out  of  the  129  feed- 
ings infection  of  the  mosquitoes  resulted 
in  46  instances,  or  35.5  per  cent.  Man 
appears  to  be  the  only  intermediate  host 
of  the  malaria  parasites.  C.  W.  Daniels 
(Brit.  Med.  Jour.,  Jan.  26,  1901). 

Outbreak  of  malaria  in  Middleburg, 
Zeeland,  where  for  thirty  years  this  dis- 
ease had  never  appeared,  in  which  the 
following  facts  were  ascertained:  It 
consisted  only  of  cases  of  tertian  fever, 
house  epidemics  were  often  observed, 
and  it  turned  out  that  numerous  anoph- 
eles were  found,  especially  where  stables 
containing  rabbits,  horses,  etc.,  were 
placed.  Infection  experiments  proved 
successful,  and,  of  22  mosquitoes  that 
had  sucked  blood  containing  gametes 
from  a  patient,  the  parasites  were  found 
in  18  anopheles.  Van  der  Scheer  and 
Van  Berlekom  (Brit.  Med.  Jour.,  Jan. 
26,  1901). 

The  anopheles  personally  found  al- 
ways in  buildings,  oftenest  in  recently 
used    bedrooms,   and    especially    in    the 
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dwellings  of  the  poor.  The  female  be- 
gins to  bite  early  in  March,  and  they 
have  been  met  as  late  in  the  fall  as 
November  6th.  The  time  of  develop- 
ment from  egg  to  adult  is  not  more  than 
nineteen  days.  While  inoculation  of 
anopheles  quadrimaculatus  with  tertian 
parasite  was  successfully  obtained,  in- 
fection in  man  from  the  bite  of  a  single 
infected  mosquito  was  not.  The  period 
of  incubation  between  the  bite  and  chill 
was  exactly  fourteen  days.  W.  H.  Berk- 
eley (Med.  Record,  Jan.  26,  1901). 

There  is  no  proof  that  the  adult  mos- 
quito is  able  to  survive  the  rigors  of 
winter  in  a  state  of  hibernation,  and 
that,  as  generally  thought,  when  the 
season  becomes  warm  turns  active,  lays 
eggs,  and  so  provides  for  the  perpetua- 
tion of  the  species. 

From  observations  made — the  extreme 
prolongation  of  the  larval  stage  and  the 
power  shown  by  the  larvae  to  withstand 
low  temperatures — it  seems  reasonable 
to  infer  that  it  is  really  the  larvse  that 
provide  for  the  continuation  of  the  spe- 
cies through  winter  in  these  northern 
countries,  and  probably  throughout 
Europe.  It  is  during  winter  that  one 
may  hope  to  do  most  toward  extermi- 
nating mosquitoes.  Larvse  could  be 
searched  for  and  found  with  greater 
ease  than  those  mosquitos  that  are  said 
to  hibernate  in  out-of-the-way  corners. 

Kerosene-oil  is  a  most  efficient  larvi- 
cide.  The  usual  directions  are  that  the 
oil  should  be  applied  and  renewed  from 
time  to  time.  This  intermittent  applica- 
tion, however,  is  not  right.  Better  re- 
sults would  follow  by  suspending  a 
vessel  containing  the  kerosene-oil  over 
the  water,  and  arranging  for  the  dis- 
charge of  oil  a  drop  at  a  time,  the  out- 
flow being  regulated  so  that  there  would 
be  a  continuous  film  of  oil  on  the  sur- 
face of  collections  of  water  near  dwell- 
ings that  cannot  either  be  drained  off 
or  filled  in.  M.  J.  Wright  (Brit.  Med. 
Jour.,  Apr.  13,  1901). 

Successful  experiment  on  self,  as  a  re- 
sult of  the  bite  of  mosquitoes  infected 
in  Rome  on  a  case  of  benign  tertian 
ague.  The  first  symptoms  of  a  double 
tertian  fever  appeared  after  an  incuba- 
tion period  of  between  ten  and  sixteen 
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days  and  lasted  four  days,  when  the 
presence  of  the  parasite  was  fully  ascer- 
tained. P.  Thurburn  Manson  (Brit. 
Med.  Jour.,  July  13,  1901). 

In  a  native  Indian  population  in  a 
malarious  region,  while  the  adults  may 
be  perfectly  free  from  the  disease,  an 
enormously  large  percentage  of  the 
young  children  contain  the  parasites  in 
their  blood.  Though  the  disease  ap- 
pears to  be  much  less  dangerous  to  the 
native  children  than  to  new  arrivals, 
implying  that  they  have  a  degree  of  con- 
genital immunity,  the  parasites  in  the 
young  natives  are  perfectly  able  to 
cause  dangerous  fever  in  white  people, 
when  conveyed  to  them  by  mosquitoes. 
Hence  the  important  practical  inference 
that  white  people  settling  in  a  malari- 
ous tropical  region  should  not,  as  they 
now  commonly  do,  plant  their  houses 
near  native  settlements,  but  place  them 
at  some  considerable  distance  from 
them,  about  a  quarter  of  a  mile  being 
apparently  sufficient.  Lister  (Indian 
Med.  Record,  July  17,  1901). 

The  etiology,  prophylaxis,  and  treat- 
ment of  malaria  studied  from  two  points 
of  view.  First,  the  circumstances  bear- 
ing on  the  introduction  of  the  parasite 
into  man;  second,  the  circumstances  af- 
fecting the  development  of  the  clinical 
manifestations  of  malarial  infection. 
Under  the  first  head,  the  knowledge 
that  certain  species  of  mosquito  are  the 
necessary  media  for  malarial  infection 
has  enabled  us  completely  and  satis- 
factorily to  explain  many  facts  which 
hitherto  eluded  us — such,  for  instance, 
as  the  long-recognized  association  of 
malaria  with  high  atmospheric  tempera- 
ture and  paludal  conditions.  The 
danger  of  being  out  of  doors  at  night  in 
malarial  countries  is  explained  by  the 
habits  of  mosquitoes,  which  are  mainly 
nocturnal.  The  value  of  the  mosquito- 
net  and  similar  contrivances,  of  smoke, 
and  of  fire  as  protections  from  malaria 
are  explained  by  the  circumstances  that 
these  things  keep  the  blood-sucking  in- 
sect at  a  distance.  The  etiology  of 
malaria,  therefore,  resolves  itself  in  a 
great  measure  into  the  study  of  the 
natural  history  of  certain  species  of 
mosquito.     Especially  the  genus  AnopJi- 
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cles,  which  so  far  has  been  the  only 
variety  definitely  proved  to  serve  for 
the  transmission  for  the  parasite. 

The  leading  facts  in  the  life  of  a  mos- 
quito are  as  follows:  The  egg  deposited 
on  still  water  floats  on  the  surface  or 
becomes  attached  to  vegetation  at  the 
margin  of  the  pool.  In  about  two  days 
a  minute  larva  is  hatched  out  and  at 
once  proceeds  to  feed  greedily  upon  the 
organic  materials  suspended  in  the 
water.  It  grows  rapidly  and  finally  as- 
sumes the  pupa  form,  from  which  the 
perfect  insect  presently  emerges.  The 
duration  of  aquatic  life  varies  with  dif- 
ferent species,  and  is  affected  by  the 
temperature  of  the  water.  In  cold 
weather  the  development  is  entirely  sus- 
pended. This  hibernation  of  the  larva 
is  one  of  the  ways  by  which  the  cold 
season  is  bridged  across  and  the  species 
carried  over  from  summer  to  summer. 
The  insect  remains  quiet  during  the  day, 
feeding  at  night.  The  male  is  in  most 
instances  purely  phytophagous.  The 
female  Anopheles  even  in  confinement 
will  accept  a  meal  of  blood  every  two  or 
three  days.  About  twenty  days  after 
birth  she  deposits  some  one  hundred  and 
fifty  or  two  hundred  eggs,  an  operation 
repeated  every  few  days  so  long  as  con- 
ditions are  favorable.  The  entire  cycle 
from  egg  to  egg  occupies  about  fifty 
days.  It  is  calculated  that  a  single 
female  will  give  rise  in  four  generations 
to  a  progeny  of  two  hundred  million. 
In  confinement  the  mosquito  has  been 
kept  alive  for  two  months.  Man  is  the 
great  source  from  which  the  mosquito 
obtains  the  parasite.  Young  subjects  are 
especially  susceptible,  individual  sus- 
ceptibility being  innate  or  acquired. 
Very  few  individuals  are  absolutely  im- 
mune to  the  disease.  Patrick  Manson 
(Practitioner,  March,  1901). 

Cultivation  of  the  astivo-autumnal  ma- 
larial parasite  in  the  mosquito  (Anoph- 
eles quadrimaculata)  during  the  past 
winter  and  summer.  In  the  neighbor- 
hood of  the  League  Island  Navy  Yard, 
Philadelphia,  on  June  19,  1900,  the 
author  found  both  the  larvae  of  the 
Anopheles  quadrimaculata  and.  the  Anoph- 
eles pnnctipennis  near  a  house  where 
a    case    of    malaria    developed.      From 


June  19,  1900,  to  November  11,  1900,  he 
collected  larvae  of  the  Anopheles  and 
raised  200  adult  mosquitoes.  He  also 
visited  many  infected  localities,  and 
always  found  that  where  there  is  ma- 
laria there  are  mosquitoes.  The  reverse, 
however,  does  not  hold,  for  where  there 
are  mosquitoes  there  are  not  always 
cases  of  malaria.  He  found  some  larvae 
of  Anopheles  in  the  Pocono  Mountains 
of  Pennsylvania.  A  number  of  observa- 
tions were  conducted  to  see  whether  the 
Anopheles  collected  around  Philadelphia 
were  susceptible  to  the  infection  from 
the  malarial  parasite.  In  only  one  out 
of  ten  observations  did  he  find  zygotes 
in  the  middle  intestine  of  one  mosquito. 
Woldert  (Jour.  Amer.  Med.  Assoc, 
March  2,  1901). 

The  •  mountains  of  Honduras,  four 
thousand  feet  above  the  sea-level,  are 
above  the  mosquito-belt  and  above  the 
fever-belt,  and  yet  malarial  fever,  both 
of  the  quotidian  and  tertian  types,  is  of 
common  occurrence.  It  is  propagated, 
at  least  in  part,  by  fleas.  J.  H.  Egbert 
(Medical  Record,  Aug.  17,  1901). 

Experiments  were  made  in  a  large 
gauze  tent  which  had  been  erected 
within  a  disused  photographic  establish- 
ment, the  one  end  of  the  tent  ending 
against  large  windows,  into  which  the 
sunlight  poured  on  bright  days.  Large 
stone  basins  were  placed  on  the  floor 
for  the  Anopheles  to  breed  in,  the  stock 
being  renewed  from  time  to  time. 

It  was  noticed  at  the  beginning  that 
when  one  entered  the  tent  in  dark-gray 
clothes  the  imagos  frequently  flew  up 
and  settled  on  the  dark  cloth,  but  that 
they  never  did  this  when  the  person  en- 
tering the  tent  was  clothed  in  white 
flannels.  To  test  the  influence  of  color, 
a  number  of  pasteboard  boxes  were 
taken  which  measured  20  centimetres  b.y 
16  centimetres,  and  had  a  depth  of  10 
centimetres.  The  boxes  were  lined  with 
cloth,  having  a  slightly  roughened  sur- 
face, to  which  the  insects  could  com- 
fortably cling.  All  of  the  fabrics  had  a 
dull  surface,  and  each  box  was  lined 
with  a  cloth  of  different  color.  The 
boxes  were  placed  in  rows  upon  the 
floor  and  upon  each  other  in  tiers,  the 
order  being  changed  each  day  after  the 
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observations  had  been  made.  The  in- 
terior of  the  boxes  were  moderately  il- 
luminated by  light  reflected  from  the 
surface  of  the  white  tent.  On  17  days 
during  a  month,  beginning  with  the 
middle  of  June,  the  number  of  flies 
which  had  accumulated  in  the  boxes 
were  counted.  Counts  were  actually 
made  on  17  sunny  and  cloudy  days,  and 
with  the  following  result:  — 

Number  of  Anopjieles 

Color  of  Box.  Counted    in    each 

Box  during  Seven- 
teen Days. 

Navy  blue 108 

Dark  red 90 

Brown  (reddish)   81 

Scarlet  59 

Black   49 

Slate  gray 31 

Dark  green  (olive)  24 

Violet IS 

Leaf  green 17 

Blue   14 

Pearl  gray   9 

Pale  green   4 

Light  blue  (forget-me-not)  .  3 

Ochre  2 

White 2 

Orange  1 

Yellow 0 

512 

Dark  blue  was  most  attractive,  the 
other  colors  being  less  and  less  attrac- 
tive in  the  order  of  numbers  given.  A 
marked  fall  in  the  number  of  insects 
resting  in  the  boxes  begins  with  the 
"blue"  box;  the  color  in  this  case  was  a 
rich,  full  blue.  Pale  green,  light  blue, 
ochre,  orange,  and  yellow,  especially  the 
last  two  colors,  seemed  to  repel  the  in- 
sects. 

It  is  true  that  the  Anopheles  bite 
more  frequently  during  twilight  and  at 
night,  but  the  choice  of  clothing  having 
a  repellent  color  should  afford  a  meas- 
ure of  protection  against  the  insects 
which  may  bite  during  the  day-time.  In 
any  case  the  number  of  insects  congre- 
gating in  dwellings  might  very  well  be 
lessened  by  the  choice  of  colors  of  a 
suitable  character  applied  to  the. walls. 
Some  sort  of  trap  might  readily  be  de- 


vised, lined  with  a  suitable  color,  such 
as  dark  blue,  within  which  the  insects 
could  congregate  and  easily  be  de- 
stroyed in  considerable  numbers.  G.  H. 
F.  Nuttall  (Brit.  Med.  Jour.,  Sept.  14, 
1901). 

Epidemic  of  malaria  that  occurred  in 
a  region  previously  free  from  that  dis- 
ease along  the  North  Sea.  The  author 
traced  the  epidemic  to  a  body  of  Dutch 
laborers  that  were  excavating  and 
building  dikes.  Some  of  these  were  in- 
fected, and  came  from  an  infected  re- 
gion, and  the  epidemic  appeared  in  the 
region  in  which  these  workmen  were  at 
the  time  located;  it  developed  after  the 
appearance  of  warm  weather  and  the 
arrival  of  mosquitoes.  The  disease  fol- 
lowed the  infected  persons  from  the 
original  point  to  other  regions  round 
about,  and  the  Anopheles  were  found  in 
considerable  numbers  in  all  the  places 
in  which  malaria  appeared.  Martini 
(Deutsche  med.  Wochen.,  Oct.  30,  1902). 

Series  of  experiments  upon  the  arti- 
ficial transmission  of  malaria  by  the 
mosquito.  Healthy  persons  can  be  in- 
fected by  the  sting  of  the  Anopheles 
mosquito  which  has  been  allowed  to 
suck  blood  containing  crescents  capable 
of  further  development,  if  the  insects  be 
kept  in  a  thermostat  under  suitable  con- 
ditions. The  sting  of  a  single  insect  is 
sufficient  to  infect.  Since  all  persons  ex- 
perimented upon  acquired  malaria,  the 
question  of  an  immunity  could  not  be 
settled.  The  time  between  the  inocula- 
tion and  the  appearance  of  the  first 
symptoms  varied  from  seven  to  eleven 
days  and  the  statement  of  certain 
authors  that  malaria  can  be  acquired  in 
so  short  a  period  as  half  an  hour  is  dis- 
credited. In  no  case  did  the  disease  be- 
gin with  a  definite  chill,  but  the  fever,  at 
first  slight,  gradually  increased  in  in- 
tensity, which  seems  to  show  that  a  con- 
stant multiplication  of  the  parasites  is 
going  on  in  the  blood  and  that  a  large 
number  is  necessary  for  a  chill.  The 
variations  in  the  period  of  incubation 
did  not  necessarily  stand  in  relation  to 
the  number  of  Anopheles  by  which  the 
individual  was  bitten,  but  other  un- 
known factors  must  be  drawn  into  con- 
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sideration.  During  incubation  abso- 
lutely no  subjective  symptoms  were 
noticed.  The  condition  of  the  spleen 
was  not  constant;  in  some  it  was 
swollen  before  the  first  rise  of  tempera- 
ture; in  others  it  could  be  felt  only 
after  the  fever.  The  type  of  the  ma- 
laria artificially  induced  always  re- 
sembled that  of  the  patients  from  which 
the  mosquitoes  were  allowed  to  obtain 
their  crescents  and  the  same  parasites 
were  always  found.  The  peripheral 
blood  at  the  beginning  of  the  illness 
never  contained  any  crescents.  S.  Pur- 
jesz  (Wiener  klin.  Rund.,  April  20,  1902). 

Series  of  military  experiments  have 
been  carried  out  by  the  Japanese  gov- 
ernment on  the  Island  of  Formosa,  the 
results  of  which  furnish  a  most  con- 
clusive demonstration  of  the  relations 
between  mosquitoes  and  malaria.  A 
battalion  of  soldiers  who  were  com- 
pletely protected  from  mosquitoes  for 
161  days  during  the  malarial  season 
escaped  the  disease  entirely,  whereas 
there  were  259  cases  of  malaria  in 
another  battalion,  in  the  same  place  and 
during  the  same  length  of  time,  which 
was  not  protected  from  mosquitoes. 
(New  York  Med.  Jour.,  March  29,  1902). 

The  most  important  question  now  to 
decide  is  as  to  whether  the  gnats  which 
do  not  belong  to  the  genus  Anopheles 
are  or  are  not  concerned  in  the  propaga- 
tion of  malaria,  and  why  certain  in- 
dividuals of  one  species  of  gnats  are 
more  dangerous  than  others.  For  in- 
stance, the  researches  of  Stephens  and 
Christophers  demonstrate  that  the  Anoph- 
eles Iiossii  may  be  almost  exculpated 
as  an  agent  of  malaria.  His  own  per- 
sonal experience  of  three  years'  constant 
attention  to  the  subject,  in  countries  so 
different  as  water-logged  Assam  and 
Lagos,  on  the  one  hand,  and  arid  Is- 
mailia,  on  the  other,  has  led  him  to  be- 
lieve that  the  best  personal  prophylaxis 
is  the  ordinary  mosquito-net  during 
sleep,  and  to  this  he  adds  the  prophy- 
lactic administration  of  quinine  when 
the  danger  is  especially  great.  As  mos- 
quitoes seldom  bite  in  the  open  air  it 
seems  an  unnecessary  policy  to  avoid 
them  there,  but  he  praises  very  highly 
the  use   of  the  punkah   or  the   electric 


fan,  together  with  the  wholesale  re- 
moval of  breeding-places  of  all  kinds  of 
mosquitoes.  Major  Donald  Ross  (Egyp- 
tian Medical  Congress;  Medical  Record, 
March  28,  1903). 
Whatever  views  may  be  entertained 
regarding  other  channels  of  infection, 
the  following  statement  of  Bignami  well 
expresses  the  present  status  of  the  sub- 
ject. "This  much,  at  any  rate,  we  can 
assert,  namely:  that  inoculation  is  the 
only  mechanism  of  infection  which  has 
been  demonstrated  experimentally." 
General  Symptomatology. 
Period  of  Incubation.  —  No  fixed 
period  of  incubation  can  as  yet  be  given 
to  malaria  acquired  in  the  natural  way. 
While  in  the  majority  of  cases  it  would 
appear  to  average  from  six  to  fourteen  or 
twenty  days,  yet  instances  have  been  re- 
ported in  which  the  disease  developed 
within  a  few  hours  after  exposure  to  the 
infection,  and  still  other  instances  in 
which  the  evidences  of  infection  did  not 
occur  for  weeks  or  months  after  exposure. 
In  the  former  class  of  cases,  as  studied  by 
Plehn,  the  earliest  evidences  of  supposed 
infection  consisted  of  a  single  paroxysm 
immediately  a"fter  exposure,  no  other 
paroxysms  being  experienced  for  several 
days  subsequently.  At  the  time  of  the 
first  paroxysm  examination  of  the  blood 
yielded  negative  results,  the  parasite  not 
being  discovered  until  the  paroxysms  re- 
curred, some  days  later.  Instances  of 
prolonged  incubation  are  susceptible  to 
the  explanation  that  they  are,  in  all 
probability,  cases  of  relapses  of  earlier 
attacks  that  have  been  characterized  by 
manifestations  so  mild  as  to  be  over- 
looked. 

In  view  of  our  present  knowledge  of 
malaria  some  degree  of  variation  in  the 
length  of  incubation  may  readily  be  ac- 
counted for  by  the  varying  periods  re- 
quired for  the  development  of  the  differ- 
ent forms  of  parasites.     Further,  inas- 
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much  as  the  clinical  manifestations  of 
the  disease  begin  when  the  parasite  has 
developed  into  a  group  sufficiently  large 
to  produce  a  reaction  at  the  time  of  spor- 
ulation,  the  period  of  incubation  will  also 
vary  in  accordance  with  the  number  of 
parasites  originally  introduced  into  an 
individual.  This  partial  dependence  of 
the  duration  of  the  period  of  incubation 
upon  the  number  of  parasites  producing 
the  infection  is  well  shown  in  the  cases 
in  which  infection  is  artificially  brought 
about  by  inoculation. 

Inoculation-experiments  as  determin- 
ing the  duration  of  incubation  of  malaria 
have  been  of  much  interest,  and  the  vary- 
ing results  obtained  in  infection  by  the 
different  forms  of  parasites  correspond 
to  the  differences  noted  in  cases  that  oc- 
cur spontaneously. 

[Mannaberg  makes  the  following  de- 
ductions from  the  results  of  his  experi- 
ments: In  five  cases  inoculated  with  the 
quartan  parasite  the  minimum  period  of 
incubation  was  11  days,  the  maximum 
period  18  days,  and  the  mean  period  13.4 
days. 

Seven  cases  inoculated  with  the  tertian 
parasite  showed  a  minimum  incubation- 
period  of  6  days,  a  maximum  of  21  days, 
and  a  mean  of  11  days. 

Seven  cases  inoculated  with  the  sestivo- 
autumnal    parasite    (with    arncebae,    but 
without    crescents)     gave    a     minimum 
period  of  incubation  of  3  days,  a  maxi- 
mum of  14  days,  and  a  mean  of  6.5  days; 
while  two  cases  inoculated  with  crescents 
without  ("probably  a  few")  amoeba;  gave 
an  incubation  period  of  13  and  15  days, 
respectively,    or    a    mean    of    14    days. 
James  C.  Wilson  and  Thomas  G.  Ash- 
ton.] 
These  experiments  indicate  that  the 
longest  periods  of  incubation  are  associ- 
ated with  the  milder  forms  of  infection, 
and  that  the  grave  infections,  the  sestivo- 
autumnal,    show    the    shortest    periods. 
In    both    instances    inoculation-experi- 
ments coincide  with  clinical  experience, 
and  render  easy  of  belief  the  probability 


that  in  the  malignant  cases  of  sestivo- 
autumnal  infection  the  incubation  may 
be  brief. 

Clinical  Types. — Mannaberg  divides 
the  malarial  fevers  into  two  main  groups: 
(1)  the  fevers  due  to  infection  with  the 
ordinary  tertian  and  quartan  parasites 
of  Golgi;  (2)  the  fevers  due  to  infection 
with  the  sestivo-autumnal  or  crescent- 
forming  parasite. 

Under  these  two  main  groups,  which 
may  also  be  termed,  respectively,  the 
regularly  intermittent  fevers  and  the 
more  irregular,  often  continued  or  sub- 
continued,  fevers,  may  be  differentiated 
three  separate  types  of  fever:  1.  Tertian 
fever,  single  and  double  infections.  2. 
Quartan  fever,  single,  double,  and  triple 
infections;  both  types  comprising  the 
first  group  of  fevers.  3.  The  second 
group  of  fevers,  the  sestivo-autumnal. 

Tertian  fever  is  of  common  occurrence 
in  almost  all  malarial  districts.  The 
quartan  type,  while  the  common  fever  in 
a  few  malarial  regions,  such  as  certain 
parts  of  Sicily,  is  in  most  regions,  where 
other  varieties  of  infection  are  common, 
of  rare  occurrence.  The  following  table 
is  given  by  Mannaberg  to  illustrate  the 
infrequent  occurrence  of  this  type  in  dif- 
ferent parts  of  the  world: — 

Reoorter  Place  Cases  of     R"'l?i 

Reporter.  llaee.  Malaria.     HJ"™" 

Maillot Bone,  Algiers.  .2338  26 

Finot. Blidah 4211  21 

Durand  de  Lunel .  TenSs 625  6 

Osier Baltimore 616  5 

Laveran Algiers 311  7 

Griesinger Tubingen 414  3 

Mannaberg Vienna 144  4 

^Estivo-autumnal  form  of  severe  grade 
predominates  in  tropical  and  subtropical 
regions,  and  as  these  regions  are  departed 
from  appears  only  in  the  late  summer 
and  autumn  months;  while  the  less  se- 
vere forms,  tertian  and  quartan  fevers, 
occur  earlier  in  the  season. 
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Tertian  Fever. — :  Single  Infection, 
or  Tertian  Intermittent  Fever. — In 
this  form  of  fever  the  infection  is  with  a 
single  group  of  tertian  parasites,  each  in- 
dividual member  of  which  is  in  approxi- 
mately the  same  stage  of  development; 
so  that  segmentation  of  all,  with  which 
the  paroxysm  is  associated,  takes  place  at 
about  the  same  time.  As  already  stated, 
the  time  necessary  for  the  completion  of 
the  cycle  of  development  of  the  tertian 
parasite  is  about  forty-eight  hours,  some- 
times a  little  more,  sometimes  a  little  less, 
the  latter  more  commonly  than  the  for- 
mer. 

The  Paroxysm. — The  paroxysm  may 
be  divided  into  three  stages:  the  chill, 
the  fever,  and  the  sweating  stage. 

The  Chill. — Unpleasant  feelings,  ill- 
defined  sensations  of  discomfort,  usually 
precede  the  chill,  and  in  an  individual 
who  has  ever  experienced  a  malarial  out- 
break are  peculiarly  significant  of  what 
is  about  to  follow.  Even  at  this  time 
some  elevation  of  the  temperature  may 
be  noted.  Occasionally  the  onset  is  ab- 
rupt and  without  premonitory  manifesta- 
tions. Gradually  the  chill  develops 
from  chilly  sensations  up  and  down  the 
back  early  in  the  paroxysm  until  the  fully 
developed  rigor  is  attained.  There  is 
then  chattering  of  the  teeth  and  general 
shaking  of  the  body,  often  so  violent  as 
to  shake  the  bed  upon  which  the  patient 
is  lying.  While  the  surface  of  the  body 
is  cold,  and  the  skin,  owing  to  the  erec- 
tion of  the  hair-follicles,  presents  the  con- 
dition of  goose-flesh,  the  internal  tem- 
perature, as  determined  in  the  rectum, 
is  high,  often  105°  or  106°.  The  skin  is 
pale,  often  bluish  in  color,  and  visual  dis- 
turbances, headache,  dizziness,  nausea, 
and  vomiting  are  common.  The  pulse  is 
tense,  small,  and  accelerated.  The  quan- 
tity of  urine  is  increased.  The  duration 
of  the  chill  is  variable,  usually  from  ten 


minutes  to  half  an  hour,  or  an  hour,  or 
even  longer. 

The  Fever. — The  febrile,  or  hot,  stage 
gradually  supervenes  upon  the  stage  of 
chill,  until  by  repeated  flushes  of  heat  the 
stage  of  chill  is  completely  superseded, 
and  the  patient  throws  off  the  additional 
bed  clothing  which  a  short  while  before 
was  so  gratefully  accepted.  The  sldn  be- 
comes hot,  dry,  and  reddened,  and  a  sense 
of  burning  heat  is  complained  of;  the 
conjunctiva?  are  suffused;  the  pulse 
rapid,  full,  and  bounding;  intense  head- 
ache, dizziness,  and  noises  in  the  ears  are 
often  complained  of;  thirst,  restlessness, 
and  occasionally  delirium  occur,  or  the 
patient  may  be  drowsy  and  somnolent. 
Constipation  is  generally  present;  epis- 
taxis,  diarrhoea,  and  vomiting  are  among 
the  less  frequently  occurring  symptoms. 
Cutaneous  manifestations  are  of  common 
occurrence,  more  particularly  herpes  of 
the  lips  and  nose,  while  erythema  and 
urticaria  are  sometimes  seen.  In  most 
cases  the  splenic  tumor  may  readily  be 
detected.  The  duration  of  this  stage  is 
usually  four  or  five  hours,  and  the  tem- 
perature now  attains  its  greatest  eleva- 
tion. 

The  Sweating  Stage. — With  the  initia- 
tion of  this  stage  the  patient  experiences 
great  relief.  At  first  perspiration  is  no- 
ticed to  occur  about  the  forehead  and 
upon  the  face,  but  shortly  spreads  over 
the  whole  body,  usually  becoming  most 
profuse.  The  temperature  rapidly  falls, 
so  that  in  two  or  three  hours  it  has 
reached  a  subnormal  point,  where  it  gen- 
erally remains  for  some  time.  Great  re- 
lief from  the  distressing  symptoms  of  the 
preceding  stages  is  experienced,  the  pulse 
rapidly  lessens  in  frequency,  and  the  pa- 
tient sinks  into  a  refreshing  sleep. 

The  Intermission. — The  intermission 
continues  until  the  young  parasites  de- 
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rived  from  the  segmentation  that  has 
caused  the  first  paroxysm  have,  in  their 
turn  passed  through  their  cycle  of  de- 
velopment until  the  stage  of  segmenta- 
tion is  attained,  and  with  it  occurs  the 
second  paroxysm.  The  time  thus  occu- 
pied is  forty-eight  hours,  longer  or 
shorter,  resulting  in  anticipation  or  re- 
tardation of  the  paroxysm.  During  the 
intermission  the  temperature  remains 
subnormal  for  some  hours  and  the  pa- 
tient experiences  great  relief. 

Double  Infection  ok  Quotidian  In- 
termittent Fever. — In  the  blood  will 
be  found  two  groups  of  tertian  parasites 
in  different  stages  of  development  and 
reaching  maturity  or  the  stage  of  segmen- 
tation upon  alternate  days.  In  conse- 
quence, quotidian  or  daily  paroxysms 
occur,  which  do  not  differ  in  their  clinical 
manifestations  from  the  paroxysms  in- 
cident to  single  tertian  infection.  Inas- 
much as  one  group  may  be  larger  than 
the  other  at  the  time  of  infection,  it  is 
not  uncommon  for  the  paroxysms  to  be 
tertian  in  type  until  the  smaller  group 
has  attained  sufficient  size  to  cause  a 
paroxysm.  Further,  as  one  group  may, 
throughout,  be  more  numerous  than  the 
other,  it  is  not  uncommon  for  the  parox- 
ysms produced  by  this  group  to  be  more 
severe  than  those  produced  by  the  other. 
It  is  usual,  also,  for  one  group  of  para- 
sites to  undergo  segmentation  at  a  differ- 
ent hour  from  the  other  group,  resulting, 
of  course,  in  a  constant  difference  in  the 
hour  of  onset  of  the  paroxysms. 

Infection  with  multiple  groups  of 
parasites  is  so  rare  as  to  be  of  no  clin- 
ical importance.  Such  an  occurrence,  of 
course,  would  give  rise  to  a  very  irregular 
type  of  fever.     (See  temperature-chart.) 

Quartan  Fever. — Single  Infection. 
— The  paroxysm  in  quartan  fever  is  simi- 
lar in  every  respect  to  that  occurring  in 
tertian  fever.    Examination  of  the  blood 
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Temperature-chart  of  double  tertian  infec- 
tion, quotidian  paroxysms.  (Philadelphia 
Hospital.) 

shows  the  presence  of  a  single  group  of 
quartan  parasites  the  members  of  which 
are  about  in  the  same  stage  of  evolution 
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and  attain  the  stage  of  segmentation  at 
about  the  same  time.  The  time  required 
for  the  completion  df  the  cycle  of  devel- 
opment is  about  seventy-two  hours;  so 
that  the  paroxysms,  coincident  as  they  are 
with  the  segmentation  of  the  parasites, 
occur  every  fourth  day,  an  intermission 
of  two  full  days  existing  between.  The 
paroxysm  is  characterized  by  the  three 
stages  of  chill,  fever,  and  sweating,  and 
are  of  an  average  duration  of  about  ten 
or  twelve  hours.  They  occur  with  great 
regularity  and  sbow  but  little  tendency 


cessive  days  followed  by  a  day  of  inter- 
mission, are  in  every  respect  similar  to 
those  occurring  in  single  infection. 

Triple  Infection  or  Triple  Quar- 
tan Fever. — This  is  due  to  the  existence 
in  the  blood  of  three  groups  of  quartan 
parasites  in  different  stages  of  develop- 
ment and  segmenting  upon  successive 
days.  This  results  in  daily  paroxysms,  or 
a  quotidian  intermittent  fever,  which 
only  an  examination  of  the  blood  will 
serve  to  differentiate  from  the  quotidian 
intermittent  fever  due  to  infection  with 
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toward  retardation  or  anticipation.    (See 
comparative  temperature-charts.) 

Double  Infection,  or  Double  Quar- 
tan Fever.  —  This  occurs  when  two 
groups  of  quartan  parasites  exist  in  the 
blood  at  the  same  time,  and  attain  the 
stage  of  segmentation  upon  successive 
days.  In  this  manner  one  day  of  inter- 
mission then  follows.  Upon  examination 
of  the  blood  the  existence  of  these  two 
groups  can  be  readily  observed.  The 
paroxysms,  which  occur  upon  two  suc- 


two  groups  of  tertian  parasites.  The  par- 
oxysms are  clinically  similar  to  those 
already  described  as  occurring  in  the 
single  and  double  infections. 

.ZEstivo-autumnal  Fever.  —  The  most 
important  particular  in  which  the  fevers 
of  this  group  differ  from  the  regularly- 
intermittent  fevers  is  the  marked  tend- 
ency which  they  show  to  become  per- 
nicious. The  regularly  -  intermittent 
fevers  when  untreated  tend  to  spontane- 
ous recovery,  and  rarely,  except  in  the 
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most  intense  infections,  develop  grave, 
pernicious  symptoms.  The  sestivo-au- 
tumnal  infections,  however, — of  course 
with  many  exceptions  in  which  the  tend- 
ency to  spontaneous  recovery  is  seen, — 
pass  on  to  a  fatal  termination  with  the 
development  of  pernicious  symptoms 
when  left  to  themselves. 

This  group  of  fevers,  of  course,  de- 
pends upon  infection  with  the  sestivo- 
autumnal  parasite  and  clinically  is  to  be. 
observed  in  many  forms.  Two  principal 
forms,  however,  may  be  recognized: 
quotidian  intermittent  fever  and  cestivo- 
autumnal  tertian  fever,  or  malignant  ter- 
tian fever.  Owing  to  the  marked  irregu- 
larity which  is  a  characteristic  of  almost 
all  asstivo-autumnal  fevers,  it  is  not  al- 
ways possible  to  sharply  classify  the  vari- 
ous cases.  The  chief  reasons  for  the 
tendency  toward  irregularity  in  this  in- 
fection are:  1.  The  cycle  of  development 
of  the  parasites  is  not  so  nearly  simul- 
taneous in  the  different  members  of  the 
group  as  it  is  in  the  regularly-intermit- 
tent fevers,  and  as  a  result  sporulation  is 
not  completed  in  the  short  space  of  a 
few  hours,  but  continues  to  occur  for 
twenty-four  to  thirty-six  hours.  The 
consequence  is  the  prolongation  of  the 
paroxysm.  2.  The  different  parasites  do 
not  all  take  the  same  length  of  time  to 
attain  maturity,  as  is  the  case  in  the 
regularly-intermittent  fevers,  but  show 
a  marked  tendency  toward  the  hastening 
of  sporulation,  with  resulting  anticipa- 
tion of  the  succeeding  paroxysm.  3.  Sev- 
eral generations,  though  seldom  more 
than  two,  and  mixed  infections  are  of  fre- 
quent occurrence.    (Mannaberg.) 

From  a  study  of  an  outbreak  of  ma- 
lignant tertian  malarial  fever,  which  oc- 
curred in  a  cavalry  troop  serving  in  the 
Philippines,  the  author  concludes  that 
the  period  of  incubation  is  between  ten 
and  eleven  days.  Eighteen  out  of  forty- 
five   men    in    the    troop    were    infected. 


Jackson    (American    Medicine,    July    9, 
1904). 

In  quotidian  inteemittent  feveb 
of  the  aestivo-autumnal  type  the  daily 
paroxysms  may  be  so  well  defined  that 
without  an  examination  of  the  blood  it 
may  be  impossible  to  differentiate  it  from 
double  tertian  or  triple  quartan  infec- 
tions. This  is  not  the  rule,  however,  for 
usually  the  paroxysm  is  much  longer  in 
duration,  possibly  twenty-four  hours, 
while  a  chill  may  not  mark  the  onset  or 
may  be  very  slight  and  not  occur  for 
some  time  after  the  temperature  has  be- 
come elevated.  As  a  result  of  one  of  the 
causes  just  mentioned,  after  a  few  parox- 
ysms the  febrile  movement  no  longer 
conforms  to  a  type,  but,  from  the  pro- 
longation of  one  of  the  paroxysms  or  the 
anticipation  of  the  one  succeeding,  be- 
comes so  irregular  that  the  interval  mark- 
ing the  intermission  becomes  effaced  or 
exists  only  as  a  slight  fall  in  the  tem- 
perature.    (See  temperature-chart.) 

Malignant  teetian  fevee,  so  desig- 
nated by  Marchiafava  and  Bignami  to 
distinguish  it  from  tertian  fever  of  the 
regularly-intermittent  type,  is  character- 
ized by  paroxysms  occurring  approxi- 
mately every  forty-eight  hours.  These 
observers  describe  the  temperature-curve 
as  possessing  the  following  peculiarities: 
A  rapid  rise,  frequently  without  a  chill; 
with  slight  fluctuations  the  temperature 
remains  high  for  several  hours  and  then, 
not  infrequently  in  the  middle  of  a  par- 
oxysm, sustains  a  considerable  drop,  but 
not  to  normal  (pseudocrisis);  soon  after, 
sometimes  with  a  slight  chill,  the  tem- 
perature again  rises,  often  higher  than  it 
was  at  first,  and  after  remaining  there 
for  some  time  finally  falls  to  normal  or 
below.  The  curve  is  thus  divided  by 
Marchiafava  and  Bignami  into :  the  rise, 
the  pseudocrisis,  the  precritical  elevation, 
and  the  true  crisis. 


298 


MALARIAL  FEVERS.     GENERAL  SYMPTOMATOLOGY. 


^ 

CO 

* 

/ 

10 

,, 

1 

CO 

• 

■ 

~ 

1 

+ 

\ 

'eg 

ci 

\ 

=0 

I 

4 

/ 

in 

9 

s 

(0 

r 

\ 

♦ 

\ 

M 

3 

CO 

v 

* 

•f 

Si 

/ 

CO 

■ 

h 

l> 

' 

* 

( 

01 

a 

} 

ec 

-* 

^ 

■* 

- 

5 

rj 

a 

\ 

— * 

CO 

• 

■ 

> 

H 

'J 

\ 

' 

CO 

\ 

C 

* 

/ 

E 

0) 

a 

/ 

CO 

a 

<*> 

■ 

■ 

> 

CI 

?l 

f 

+ 

CO 

' 

* 

^ 

rl 

a 

/■ 

— 

CO 

\ 

•* 

\ 

s. 

w 

M 

CO 

^. 

1 

* 

e 

fl 

CO 

■* 

CM 

:.:, 

to 

-* 

0) 

« 

CO 

* 

S3 

CO 

•* 

•0 

a 

to 

3 

« 

* 

u 

o 

Si 

a 

51 

CO 

•* 

0 

V 

CO 

* 

3 

Ifl 

'a 

CO 

'o 

s 

iO 

to 
M 

fe- 
es 

in 

8 

« 

In  the  intervals  between  the  paroxysms 
the  temperature  is  frequently  subnormal; 
inasmuch,  however,  as  the  paroxysms  not 


uncommonly  last  thirty-six  hours,  or 
more,  these  intermissions  are  of  very  short 
duration.  Although  the  paroxysms  may 
occur  at  intervals  of  longer  duration  than 
forty-eight  hours,  it  much  more  fre- 
quently happens  that  anticipation  of  the 
succeeding  paroxysms  occurs,  so  that  the 
periods  of  intermission  become  so  short 
that  the  temperature-curve  becomes  al- 
most continuous,  interrupted  only  by 
slight  depressions  or  remissions  to  mark 
the  interval  between  the  paroxysms.  In 
this  manner  occur  the  so-called  malarial 
remittent  fevers.  In  consequence  of 
marked  prolongation  of  the  paroxysms 
or  decided  anticipation  of  succeeding 
paroxysms,  so  that  one  paroxysm  begins 
before  the  preceding  one  is  completed, 
many  cases  show  a  temperature-curve 
that  is  continuous.  Even  in  these  cases, 
however,  it  is  usual  for  the  temperature 
to  show  slight  fluctuations  indicative  of 
the  termination  and  onset  of  the  various 
paroxysms. 

These  cases  of  malarial  remittent  or 
continued  fever  pass  into  a  condition 
closely  resembling  typhoid  fever,  and 
under  the  name  of  typho-malaria  have 
been  the  source  of  much  confusion  in 
their  proper  differentiation  from  typhoid 
fever.  At  the  present  day,  and  from  the 
foregoing  description  of  the  manner  in 
which  these  cases  occur,  it  seems  un- 
necessary to  call  attention  to  their  essen- 
tially malarial  nature.  These  cases  of 
asstivo-autumnal  fever  may  suddenly  de- 
velop pernicious  symptoms  at  almost  any 
period  of  their  course.  They  frequently 
so  resemble  typhoid  fever  that  the  dis- 
tinction between  the  two  is  only  possible 
as  the  result  of  a  microscopical  exami- 
nation of  the  blood.  The  patient  may 
complain  of  headache  and  general  body 
pains,  or  there  may  be  decided  delirium 
or  mental  hebetude  and  somnolence. 
Very  grave  cerebral  symptoms  may  at 
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any  time  occur,  such  as  stupor  and  coma; 
and  convulsions,  either  general  or  local, 
may  be  observed.  Intractable  vomiting, 
jaundice,  and  profuse  diarrhoea,  together 
with  a  dry,  coated  tongue  and  a  collec- 
tion of  sordes  about  the  mouth  complete 
the  resemblance  to  enteric  fever. 

Of  79  cases  of  typhoid  fever  treated  to 
conclusion  during  the  sixth  year  of  the 
Johns  Hopkins  Hospital  work,  there  were 
13  that  began  with  shaking  chills.  In 
2  eases  there  were  several  severe  rigors, 
in  3  cases  there  were  two,  while  in  8  th3 
rigor  was  single.  Osier  (  Univ.  Med.  Mag., 
Nov.,  '95). 

In  a  type  of  autumnal  fever  that  ap- 
pears annually  between  the  10th  and  15th 
of    August   in    Virginia,    and    continues 


laria,  or  may  be  induced  by  it;  and  only 
such  conditions  should  be  classified  as 
symptoms  as  are  the  common  conditions 
existing  in  malaria — for  example,  chills 
followed  by  fever,  headache,  sweating, 
vomiting,  epistaxis,  herpes  labialis,  bron- 
chitis, and  albumin  in  the  urine.  All 
these  occur  sufficiently  often  to  make 
them  characteristic  of  malaria  when  a 
number  are  taken  together.  Rupert  Nor- 
ton (Amer.  Jour.  Med.  Sciences,  Feb., 
'98). 

At  the  Johns  Hopkins  Hospital  in  Bal- 
timore, where  hundreds  of  cases  of  ty- 
phoid fever  and  of  malarial  fever  are  seen, 
many  coming  from  the  neighboring  Ches- 
apeake-Bay region  and  from  the  South- 
ern States,  the  "typho-malarial"  fever  of 
Southern  writers  is  unknown,  and  only 


Quartan  triplex:     Marchiafava  and  Bignami.      (Mannaberg.) 


until  hard  frost  has  set  in  symptoms 
analogous  to  typhoid  fever  are  often  wit- 
nessed. The  temperature-curve  of  this 
prolonged  remittent  type  and  that  of 
typhoid  fever  are  almost  identical,  while 
many  of  the  prodromal  symptoms  are 
similar.  There  are,  however,  no  iliac 
gurgling,  no  rose  spots;  no  tympanites, 
but  rather  retraction  of  the  abdomen; 
and  no  intestinal  haemorrhage.  The  only 
test  is  the  recognition  of  the  malarial 
parasite.  Bedford  Brown  (Charlotte  Med. 
Jour.,  Jan.,  '97). 

It  is  often  hard  to  exactly  differentiate 
existing  conditions  into  symptoms  di- 
rectly associated  with  malaria  and  dis- 
eases consequent  on  malaria.  Diseases 
may  exist  at  the  same  time  as  the  ma- 


two  cases  of  true  combined  typhoid  and 
malarial  infection  have  been  seen.     The 
reports  from  foreign  countries  in  general 
are  the  same.     I.  P.  Lyon   (Amer.  Jour. 
Med.  Sciences,  Jan.,  '99). 
Particular  mention  must  be  made  of 
those    cases    of    sestivo-autumnal    fever 
which  are  not  characterized  by  a  definite 
paroxysm  and  in  which  but  a  slight  ele- 
vation of  temperature  occurs,  and  that 
irregularly.    The  patients  in  whom  this 
irregularly-manifested    infection    occurs 
may  complain  only  of  headache,  pain  in 
the  back  and  limbs,  loss  of  appetite,  and 
lassitude.     This  condition  is,  of  course, 
accompanied    by    enlargement    of    the 
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Temperature-chart  of  eestivo-autumnal  fever,  quotidian  paroxysms. 
{Philadelphia  Hospital.) 
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6pleen,  the  characteristic  malarial  an- 
aemia, and  the  presence  in  the  blood  of 
aestivo-autumnal  parasites. 

Pernicious  Malarial  Fever. — The  de- 
velopment of  pernicious  characteristics 
in  malarial  infections  depends  probably 
upon  one  or  more  of  several  conditions. 
These  predisposing  factors  are  divided  by 
Mannaberg  into:  (1)  individual  predis- 
position; (2)  peculiarities  of  the  para- 
sites; (3)  anatomical  lesions. 

1.  There  are  persons  who  appear  to 
possess  a  special  predisposition  to  the  de- 
velopment of  pernicious  symptoms  upon 
exposure  to  infection,  and  who  as  often 
as  they  are  taken  ill  with  malaria  develop 
the  disease  in  one  of  its  severe  forms.  It 
is  probable  that  in  such  subjects  certain 
peculiarities,  either  chemical  or  anatom- 
ical, may  favor  the  elaboration  of  malarial 
toxins  of  more  potent  effect,  or  may  influ- 
ence the  accumulation  of  infected  blood- 
corpuscles  within  certain  capillary  areas. 
In  others  the  predisposition  may  be  tem- 
porary or  acquired,  as  in  alcoholics,  those 
exposed  to  excessive  heat,  or  bodily  weak- 
ness incident  to  overwork  and  deficient 
nourishment.  It  has  also  been  observed 
that  certain  conditions  predispose  to  the 
reference  of  pernicious  symptoms  to  cer- 
tain organs.  Thus,  it  is  observed  by  Bac- 
celli  that  those  whose  work  exposes  them 
to  the  sun's  heat  frequently  develop  the 
comatose  form,  and  that  the  same  is  true 
of  alcoholic  subjects,  while  persons  pre- 
viously suffering  from  intestinal  catarrh 
are  very  likely  to  develop  the.  cholerif  orm 
type.  In  a  highly-malarious  region 
strangers  who  are  unaccustomed  to  the 
climate  are  much  more  likely  to  develop 
pernicious  malaria  than  the  natives  or 
those  who  have  become  acclimated. 

2.  Pernicious  malarial  fever  is  invari- 
ably due  to  infection  with  one  of  the 
varieties  of  parasites  belonging  to  the 
second,  or  sestivo-autumnal,  group,  and 


of  these  varieties  the  one  most  frequently 
concerned,  according  to  Marchiafava  and 
Bignami,  is  the  malignant  tertian  para- 
site. This  being  accepted  as  a  fact,  ma- 
lignancy is  found  still  further  to  depend 
upon  the  number  of  parasites  existing  in 
a  given  infection.  In  pernicious  cases, 
while  the  number  of  parasites  will  be 
found  to  vary  considerably,  their  number 
is  always  great.  That  the  number  alone 
is  sufficient  to  explain  malignancy  many 
authorities  dispute,  and,  while  admitting 
the  importance  of  their  effect,  the  claim 
is  made  that  pernicious  symptoms  arise 
in  certain  infections  as  the  result  of  a 
higher  degree  of  toxicity  or  virulency 
possessed  by  the  infecting  parasites. 

3.  The  different  anatomical  lesions  in 
pernicious  malarial  fever  are  sufficient  to 
account  for  many  of  the  malignant  mani- 
festations; these  depend,  for  the  most 
part,  upon  the  occlusion  of  the  lumina 
of  the  blood-vessels  with  the  infected 
blood-corpuscles.  Thus,  by  way  of  illus- 
tration, as  a  result  of  obstruction  in  the 
cerebral  vessels  numerous  punctifonn 
haemorrhages  ensue  and  grave  cerebral 
symptoms  occur. 

Pernicious  malarial  fever  may  show  it- 
self as  such  from  the  very  onset,  and  this 
is  particularly  so  in  highly  malarious 
regions,  or  the  occurrence  of  pernicious 
symptoms  may  be  preceded  by  several 
ordinary  paroxysms.  From  what  has 
been  said  regarding  the  localization  of 
the  malarial  parasites  in  the  vascular 
system  of  certain  organs,  it  may  readily 
be  understood  that  more  or  less  distinct 
types  can  be  differentiated.  The  most 
frequently  occurring  type  is  the  coma- 
tose. 

Comatose  Form.  —  In  this  form  the 
earliest  manifestation  may  be  suddenly 
oncoming  coma;  unconsciousness  is  pro- 
found and  respiration  stertorous  and  ir- 
regular,  so   that   in   many   instances   a 
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striking  resemblance  to  apoplexy  is  pro- 
duced. More  frequently,  however,  coma 
does  not  ensue  until  after  the  occurrence 
of  one  or  more  paroxysms  uncomplicated 
with  cerebral  symptoms,  or  associated, 
perhaps,  only  with  slight  delirium  and 
somnolence.  Then,  with  deepening  stu- 
por or  increasing  delirium,  coma  super- 
venes. In  other  instances  coma  inter- 
mits, beginning  with  the  elevation  of 
temperature  associated  with  the  parox- 
ysm, and  ceasing  with  its  decline,  and 
this  may  repeat  itself  several  times.  In 
by  far  the  greatest  number  of  cases,  how- 
ever, coma  continues,  at  times  with  occa- 
sional periods  of  slight  improvement,  and 
may  thus  last  for  three  or  four  days  until 
either  death  or  recovery  terminates  the 
case. 

In  the  comatose  form  of  malarial  fever 
the  temperature-curve  conforms  to  no 
particular  type.  The  face  is  usually 
deeply  congested,  or  may  be  pale  if  the 
pernicious  symptoms  occur  in  a  person 
suffering  from  the  anasmia  incident  to 
previous  malarial  infections.  The  pupils 
may  be  dilated  or  contracted  and  usually 
react  to  light;  occasionally  they  are  un- 
equal. The  pulse  may  show  increased 
frequency,  or  may  be  slow,  and  is  usu- 
ally of  high  tension,  although  it  may  be 
weak  and  compressible,  especially  toward 
the  end  of  the  paroxysm.  The  respira- 
tion may  be  increased  or  decreased  in  fre- 
quency and  stertorous,  and  is  frequently 
irregular,  conforming  to  the  Cheyne- 
Stokes  type.  The  skin  is  hot  and  dry, 
and  toward  the  end  of  the  paroxysm 
may  be  bathed  in  profuse  perspiration. 
Occasionally  petechia?  are  observed,  and 
slight  jaundice  is  not  uncommon.  Cer- 
tain muscles  may  be  the  seat  of  local 
spasms,  as  evidenced  by  the  occurrence 
of  trismus  or  deviation  of  the  eyeballs. 
Involuntary  evacuation  of  faeces  and 
urine  occurs,  although  urinary  retention 


is  frequent.  With  the  decline  of  the 
fever,  coma,  with  the  associated  symp- 
toms, disappears,  and  recovery  may  result 
from  what  is  apparently  the  most  pro- 
found infection.  A  second  paroxysm 
rapidly  follows  the  first  unless  energetic 
treatment  be  instituted,  and  this  gen- 
erally proves  fatal.  In  other  cases  of  this 
type  of  pernicious  malarial  fever  delir- 
ium of  a  wild  maniacal  character  may 
occur,  and  hallucinations  and  delusions 
are  not  infrequently  seen.  In  still  other 
cases  convulsions  of  a  tetanic  character 
(perniciosa  comatosa  tetanica)  are  to  be 
observed,  and  paralyses,  hemiplegia  or 
localized,  are  not  uncommon. 

Algid  Form. — Usually  after  several 
preceding  paroxysms  lacking  indications 
of  anything  extraordinary,  the  symptoms 
of  the  algid  type  set  in.  These  do  not 
occur  during  the  cold  stage,  but  usually 
immediately  afterward,  during  the  period 
of  fever.  At  that  time  the  patient  passes 
into  a  condition  of  profound  collapse. 
Arterial  tension  becomes  at  once  lowered 
and  the  pulse  is  very  compressible  or, 
later,  imperceptible.  The  eyes  are 
sunken,  the  pupils  dilated,  the  counte- 
nance drawn,  assuming  the  Hippocratic 
expression.  The  mind  remains  clear,  the 
lips  are  cyanosed,  the  tongue  dry  and 
cold;  the  surface  of  the  skin  is  extremely 
cold  and  covered  with  a  cold  sweat;  the 
rectal  temperature  is  elevated.  The  pa- 
tient complains  of  extreme  prostration 
and  of  a  distressing  sense  of  internal 
heat,  but  does  not  appear  to  notice  the 
coldness  of  the  surface  of  the  body;  he 
is  extremely  apathetic  and  apparently 
unaware  of,  or  indifferent  to,  the  danger 
that  threatens  him.  The  abdomen  be- 
comes retracted,  and  by  palpation  the  en- 
larged spleen  may  usually  be  detected; 
the  heart-sounds  are  weak  and  feeble  to 
the  point  of  being  inaudible.  The  symp- 
toms are  not  dissimilar  to  those  charac- 
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terizing  Asiatic  cholera,  and  in  a  few 
hours  death  may  terminate  the  case. 

Syncopal  Form.  —  In  this  form  the 
chief  symptom  is  the  occurrence  of  at- 
tacks of  syncope.  The  patient  cannot 
make  the  slightest  exertion,  even  turning 
from  one  side  to  the  other,  or  merely 
lifting  the  hand,  without  at  once  pass- 
ing off  into  a  condition  of  syncope.  Ex- 
treme weakness  is  complained  of,  the 
pulse  is  small,  readily  compressible,  and 
accelerated.  Should  recovery  from  the 
first  paroxysm  take  place,  and  treatment 
fail  to  prevent  the  onset  of  the  second, 
death  is  then  almost  certain  to  occur. 
This  form  is  closely  related  to  the  algid 
form. 

Sudoriferous  Form. — This  type  also 
belongs  to  the  algid  group  of  pernicious 
fevers,  profuse  and  excessive  sweating  oc- 
curring during  the  last  stage  of  the  par- 
oxysm; in  many  instances,  however, 
the  sweating  occurs  shortly  after  the 
beginning  of  the  febrile  stage,  producing 
the  impression  that  the  paroxysm  is  to 
be  shortened  in  duration.  The  contrary, 
however,  is  the  case,  as  in  this  type  the 
paroxysm  is  usually  greatly  prolonged. 
With  the  onset  of  excessive  sweating  the 
patient  rapidly  passes  into  a  state  of  col- 
lapse, with  coldness  of  the  surface  and 
feeble,  compressible  pulse.  This  condi- 
tion becomes  progressively  worse  and 
terminates  fatally  unless  relieved. 

Cardialgic  and  Gastralgic  Form. 
— This  form  is  characterized  by  severe 
epigastric  pains  occurring  during  the 
paroxysm,  usually  commencing  in  the 
febrile  stage  and  disappearing  with  its 
termination.  The  pain  is  sometimes  re- 
flected to  the  vertebral  column  and  is 
frequently  associated  with  vomiting, 
hamiatemesis,  a  sense  of  choking,  and 
hiccough.  Intestinal  symptoms  may  oc- 
cur, but  not  invariably.  The  patient 
very  shortly  passes  into  a  condition  of 


collapse,  with  weak  pulse,  coldness  of  the 
surface,  cyanosis,  and  symptoms  similar 
to  those  occurring  in  the  algid  form. 

Choleriform  Type.  —  The  principal 
symptoms  of  this  form  are  vomiting, 
profuse  diarrhoea,  and  fever.  At  first  the 
stools  may  be  faecal  in  character,  but  soon 
become  serous,  flecked  with  blood,  and 
contain  shreds  of  cast-off  mucous  mem- 
brane. Severe  abdominal  pains  and 
cramps  in  the  extremities  are  common; 
the  surface  becomes  cold  and  moist,  the 
pulse  thread-like,  and  the  extremities 
and  face  cyanosed;  the  clinical  picture 
closely  simulates  the  algid  stage  of  Asi- 
atic cholera.  These  symptoms  have  their 
basis  in  the  localization  of  the  parasites 
in  the  gastro-intestinal  tract,  the  blood- 
vessels in  the  mucous  membrane  of  which 
are  found  to  be  so  choked  with  parasites 
that  actual  thrombosis  may  be  produced, 
resulting  in  necrosis  and  ulceration. 
This  form  is  one  of  the  most  commonly 
met  with  types  of  pernicious  fever  in 
the  malarious  regions  of  tropical  and 
subtropical  climates. 

Bilious  Form.  —  The  fever  in  this 
form  is  usually  of  malignant  tertian  type, 
although  at  the  beginning  several  well- 
defined  quotidian  or  ordinary  tertian  par- 
oxysms may  occur.  In  this  event,  how- 
ever, the  fever  soon  becomes  remittent 
or  subcontinuous.  The  onset  is  fre- 
quently unmarked  by  a  chill,  and  the 
sweating  is  often  absent  and  insignifi- 
cant. The  vomiting  of  a  large  amount 
of  bile-stained  material  is  one  of  the 
chief  symptoms,  and  is  often  uncon- 
trollable. The  stools  are  often  deeply 
bile-stained,  but  may  be  serous  and  at 
times  are  bloody.  Epigastric  pain  and, 
later  in  the  case,  hiccough  are  common. 
Jaundice  is  one  of  the  most  frequent  as 
well  as  important  symptoms;  profound 
disturbance  of  the  nervous  system — as 
evidenced    by    delirium,    stupor,    coma, 
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and  ataxic  phenomena — is  frequently  ob- 
served. Epistaxis  and  haematemesis  also 
occur.  The  urine  is  deeply  discolored 
with  bile  and,  owing  to  the  profuse  vom- 
iting and  diarrhoea,  is  usually  scanty. 
Uninfluenced  by  treatment,  the  case  may 
continue  for  a  week  or  ten  days,  and  in 
spite  of  the  most  active  treatment  may 
terminate  fatally  in  one  or  two  days. 

Hemorrhagic  Form.  —  Although  of 
infrequent  occurrence,  a  few  of  these 
cases  have  been  reported.  They  are  char- 
acterized by  extensive  haemorrhages  into 
the  skin,  epistaxis,  profuse  bleeding  from 
the  gums,  or  haemoptysis. 

Pneumonic  Form.  —  It  is  probable 
that  in  this  form  there  is  a  distinct  local- 
ization of  the  parasites  in  the  capillaries 
of  the  lungs.  The  onset  is  usually  char- 
acterized by  a  marked  chill,  followed  by 
a  rapidly-rising  temperature;  severe  pain 
may  be  experienced  and  referred  to  a 
particular  part  of  the  thorax.  Marked 
dyspnoea,  cyanosis,  and  cough  accom- 
panied with  scanty  expectoration,  con- 
sisting at  times  of  blood-streaked  mucus, 
are  striking  phenomena.  Physical  ex- 
amination results  in  no  signs  of  a  local 
lesion:  simply  diffused,  fine  bronchial 
rales  unassociated  with  bronchial  breath- 
ing. 

There  is  no  such  thing  as  a  malarial  in- 
termittent pneumonia  nor  a  remittent 
pneumonic  fever,  nor  a  pernicious  pneu- 
monic fever.  Laveran  (Amer.  Jour.  Med. 
Sci.,  Feb.,  '98). 

Malarial  Hsematuria;  Febris  Biliaris; 
Hasmoglobinuria ;  Black-water  Fever. — 
This  form  of  pernicious  malarial  fever 
occurs  especially  on  the  east  and  west 
coasts  of  Africa,  and  particularly  in  Mad- 
agascar. In  Europe  it  is  of  uncommon 
occurrence  except  in  Greece,  where  it  is 
frequently  seen;  isolated  instances  of  it 
are  also  observed  in  Italy  and  the  neigh- 
boring islands.     It  would  appear  from 


the  mass  of  evidence  that  the  disease 
occurs  only  in  those  persons  who  have 
resided  in  highly-malarious  regions  for 
a  considerable  period  of  time  and  who 
have  experienced  previous  attacks  of 
malaria.  Mannaberg  is  of  the  opinion 
that  it  rarely  occurs  during  the  first  six 
months  of  residence  in  a  malarious  dis- 
trict. It  would  thus  appear  that  by 
repeated  infection  with  malaria  an  indi- 
vidual predisposition  is  produced  to  this 
particular  form  of  the  disease,  although 
just  what  the  conditions  are  creating  this 
predisposition  is  not  satisfactorily  ex- 
plained. It  is  claimed  by  some  that 
anaemia  is  the  chief  causal  factor.  It 
would  appear,  however,  that  from  some 
toxic  substance  present  in  the  circula- 
tion, possibly  produced  by  the  parasite 
itself  (Baccelli),  such  destruction  of  red 
blood-corpuscles  ensues  that  the  haemo- 
globin is  set  free  in  the  blood-serum  in 
such  enormous  quantities  that  the  liver 
cannot  dispose  of  it,  and  hemoglobi- 
nuria results. 

The  blood  shows  the  presence  of  the 
aestivo-autumnal  parasite  as  the  exciting 
cause.  The  infrequency  with  which  the 
affection  is  observed  in  temperate  cli- 
mates has  led  to  the  belief  that  the  con- 
ditions appertaining  to  a  tropical  climate 
are  necessary  for  its  development.  Any- 
thing which  lowers  the  vitality  of  the  in- 
dividual, such  as  alcoholism,  may  consti- 
tute an  important  predisposing  factor. 
Syphilis  is  held  to  possess  a  particular 
influence,  owing  to  the  analogy  between 
paroxysmal  hematuria  and  malarial 
haematuria.  Physical  fatigue  and  men- 
tal emotions  are  supposed  to  exert  a  cer- 
tain influence.  Changing  from  one  lo- 
cality to  another  in  malarious  regions  is 
at  times  followed  by  an  attack  of  the 
disease.  An  important  role  has  been  as- 
signed by  many  to  quinine  in  producing 
the  hasmoglobinuric  paroxysm. 
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[That  this  drug  may  have  an  unfavor- 
able influence  has  been  the  subject  of  in- 
vestigation of  many  observers,  and  it  is 
thought  by  Plehn  (Deutsch.  Med.  Hist., 
Nos.  25  to  28,  '95)  that  its  administration 
is  often  the  determining  cause  of  hemo- 
globinuria; he  further  demonstrates  that 
his  cases  of  haemoglobinuria  treated  with 
quinine  did  not  pursue  such  a  favorable 
course  as  those  treated  with  other  meas- 
ures. It  is  asserted  by  Tomaselli  ( Manna- 
berg,  Nothnagel's  Spec.  Path.  u.  Therap., 
B.  2,  T.  2,  S.  215)  that  in  Sicily  he 
has  met  with  no  instances  of  malarial 
hsemoglobinuria  in  which  quinine  has  not 
been  taken  before  the  occurrence  of  the 
paroxysm,  while  Ughetti  (Mannaberg, 
Nothnagel's  Spec.  Path.  u.  Therap.,  B. 
2,  T.  2,  S.  215)  goes  still  further  and 
holds  to  the  view  that  all  such  cases  are 
in  reality  instances  of  the  toxic  effects  of 
quinine,  and  that  hsemoglobinuria  bears 
no  relation  to  malarial  infection.  The 
majority  of  observers,  however,  do  not 
entertain  these  views.  James  C.  Wil- 
son and  Thomas  G.  Ashton.] 

Six  cases  in  which  haemoglobinuria  re- 
peatedly followed  the  administration  of 
quinine.  None  of  the  patients  could  take 
the  sulphate,  2  could  not  take  cinchona 
in  any  form,  1  not  the  salicylate,  1  not 
the  valerianate,  1  not  the  hydrobromate 
of  quinine,  without  the  recurrence  of 
haemoglobinuria.  Coromilas  (Jour,  de 
M6d.,  Jan.  25,  '91). 

Haemoglobinuria  of  malaria  attributed 
not  to  the  hsemopara site,  but  to  its  toxins. 
Quinine  may  bring  it  on  even  in  moder- 
ate doses.  Four  classes  recognized:  (1) 
pernicious  malaria  with  haemoglobinuria 
cured  by  quinine;  (2)  mild  attacks  of 
malaria  accompanied  by  hsemoglobinuria 
only  when  quinine  is  given;  (3)  haemo- 
globinuria coming  on  in  persons  who  have 
had  malaria  some  time  ago,  and  not  asso- 
ciated with  quinine;  (4)  hsemoglobinuria 
produced  by  small  doses  of  quinine  in 
persons  who  have  had  malaria  previously. 
Quinine  should  be  continued  in  spite  of 
the  hsemoglobinuria,  if  the  malarial  at- 
tack require  it.  Persulphate  of  iron  and 
inhalations  of  oxygen  also  recommended. 
Baccelli  (Policlin.,  Jan.  15,  '97). 

Black-water  fever  is  more  closely  re- 
lated to  yellow  fever  than  to  malaria. 

4- 


The  melanuria  occurs  only  after  the  ad- 
ministration of  large  doses  of  quinine; 
and  is  not  a  symptom  of  the  disease, 
but  a  result  of  the  quinine  therapy. 
Below  (Med.  Rec,  Aug.  7,  '97). 

Acute  hsemorrhagic  nephritis  directly 
dependent  on  malaria,  where  the  blood 
has  been  examined  with  positive  findings, 
has  been  noted  by  a  number  of  authors, 
and  there  is  no  doubt  that  it  occurs,  al- 
though the  condition  has  been  attributed 
to  the  effects  of  quinine  given  for  its 
therapeutic  effects  in  very  large  doses. 
But  well-authenticated  cases  are  reported 
where  no  quinine  had  been  given  when 
the  condition  was  first  discovered. 

Hsemorrhagic  nephritis  is  the  possi- 
bility of  a  bacterial  infection's  being 
combined  with  the  malarial.  Rupert  Nor- 
ton (Amer.  Jour.  Med.  Sci.,  Feb.,  '98). 

The  recently  expressed  opinion  of  Pro- 
fessor Koch  that  haemoglobinuria  (black- 
water  fever)  is  only  another  name  for 
quinine  poisoning  is  one  calculated  to  do 
much  harm.  Out  of  9  cases  of  black- 
water  fever  personally  treated,  2  were 
fatal;  in  both  the  administration  of  qui- 
nine was  neglected  until  too  late.  All 
the  cases  which  recovered  were  treated 
with  heroic  doses  (30  grains  in  twenty- 
four  hours),  and  the  attack  lasted  four 
days,  the  hsemoglobinuria  subsiding 
gradually.  In  the  other  cases  in  which 
much  larger  doses  were  administered  (60 
to  120  grain  in  twenty-four  hours)  the 
haemoglobinuria  only  lasted  from  twenty- 
four  to  thirty-six  hours,  and  stopped 
quite  suddenly.  R.  U.  Moffat  (Brit. 
Med.  Jour.,  No.  1969,  Sept.  24,  '98). 

Series  of  15  cases  of  black -water  fever, 
in  each  of  which  the  hsemoglobinuria 
followed,  more  or  less  immediately,  the 
administration  of  quinine.  He  believes 
that  the  statement  of  Koch,  that  black- 
water  fever  is  due  to  the  administration 
of  quinine,  is  true.  So  extensive  and 
unregulated  use  of  quinine  as  in  the 
tropics  never  occurs  in  more  temperate 
countries,  and,  therefore,  we  have  no 
idea  how,  if  at  all,  the  prolonged  admin- 
istration of  the  drug  influences  the  com- 
position of  the  blood.  In  the  second 
place,  the  blood-corpuscles  that  are  de- 
stroyed   in    black-water    fever   are    not 
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healthy,  but  have  been  severely  dam- 
aged by  the  preceding  or  still  continuing 
malaria.  Koch  has  in  no  wise  altered 
his  views,  and  he  is  still  of  the  opinion 
that,  in  the  majority  of  cases,  black- 
water  fever  is  the  result  of  quinine  poi- 
soning in  malarial  patients.  F.  K. 
Kleine  (Brit.  Med.  Jour.,  Sept.  14,  1901). 
The  part  played  by  quinine  in  black- 
water  fever  is  obscure.  Whether  it  acts 
as  a  direct  irritant  on  the  kidneys  or  on 
the  blood  itself  is  not  clear.  Quinine 
acts  differently  in  the  same  individual  in 
different  malarial  attacks.  Sometimes 
it  apparently  produces  hemoglobinuria; 
then,  in  a  subsequent  attack,  it  has  no 
such  action  (Marchiafava).  The  whole 
question  of  black-water  fever  needs 
much  more  investigation.  At  present 
we  can  only  theorize  as  to  its  causation. 
The  relation  between  hsemoglobinurie 
fever  and  the  malarial  fevers  is  not 
clear.  Quinine  during  a  hemoglobinuric 
paroxysm  appears  to  be  distinctly  harm- 
ful. J.  C.  Curry  (Jour.  Amer.  Med. 
Assoc,  May  3,  1902). 

As  previously  stated,  malarial  haemo- 
globinuria  usually  occurs  in  those  who 
have  had  repeated  attacks  of  malaria, 
becoming  evident  during  a  relapse. 
Should  it  occur  in  a  primary  infection, 
which  is  rare,  it  is  not  commonly  the 
initial  symptom,  but  is  usually  preceded 
by  a  number  of  paroxysms.  Fever,  hsemo- 
globinuria,  and  jaundice  are  the  prin- 
cipal clinical  manifestations. 

The  fever  may  vary  greatly  in  differ- 
ent cases;  the  type  may  be  intermittent, 
remittent,  or  continuous,  and  the  general 
statement  may  be  made  that,  the  less  the 
tendency  is  to  the  occurrence  of  inter- 
missions or  remissions,  the  more  severe 
is  the  paroxysm.  Unlike  most  forms  of 
sestivo-autumnal  fever,  the  onset  of  the 
paroxysm  is  almost  always  abrupt  and 
is  accompanied  with  a  severe  rigor.  Pro- 
fuse vomiting,  intense  body-pains,  and 
pains  in  the  head  and  extremities  soon 
follow,  the  vomitus  being  dark  and 
deeply  stained  with  bile.     In  many  in- 


stances constipation  occurs,  but  in  the 
graver  forms  there  is  a  tendency  to  pro- 
fuse diarrhoea,  the  dejections  being  dark 
and  bile-stained.  The  pulse  is  rapid  and 
at  first  of  increased  tension,  while  later 
it  becomes  weak  and  compressible.  The 
conjunctivae  are  suffused,  the  face  is 
flushed  and  expressive  of  the  great  anx- 
iety the  patient  is  laboring  under. 

The  urine  varies  greatly  in  specific 
gravity  and  is  usually  faintly  acid  in  re- 
action. In  the  early  stage  of  the  parox- 
ysm in  which  hsemoglobinuria  occurs 
the  urine  is  light  red  in  color.  This 
soon  deepens,  however,  until  during  the 
height  of  the  paroxysm  it  becomes  dark 
brown  or  almost  black.  Owing  to  the 
presence  of  bile,  this  color  is  slightly 
tinged  with  green  and  the  urine  is  frothy 
upon  shaking.  It  is  usually  perfectly 
clear  above  the  dark-brown  sediment 
that  is  deposited  upon  standing.  This 
sediment  is  made  up  of  masses  of  pig- 
ment, mucus,  epithelium  from  the  blad- 
der and  kidneys,  hyaline  and  granular 
epithelial  casts',  and,  unless  the  case  be 
one  of  true  hemoglobinuria,  numerous 
red  blood-corpuscles.  The  amount  of 
urine,  although  generally  reduced,  varies 
greatly,  and  in  severe  cases  may  be  al- 
most entirely  suppressed.  It,  of  course, 
shows  the  presence  of  albumin  in  large 
amounts,  and  in  some  instances  the  pres- 
ence of  biliary  pigments  may  be  detected. 
Inflammation  of  the  kidneys  almost  al- 
ways accompanies,  or  follows,  malarial 
haamoglobinuria,  and  in  some  instances 
proves  rapidly  fatal  with  symptoms  of 
uraemia.  In  mild  cases,  however,  it  is 
slight  and  soon  passes  away. 

In  all  varieties  of  malaria  the  toxicity 
of  the  urine  is  increased  from  the  begin- 
ning to  the  end  of  the  attack,  but  not 
with  any  regularity  of  progression.  The 
more  toxic  the  urine,  the  more  abundant 
the  phosphates  present  and   the   deeper 
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the  color.    Pensuti  (Munch,  med.  Woch., 
Nov.  29,  '92). 

Conclusions  drawn  from  study  of  758 
cases  of  malarial  fever:  — 

1.  Albuminuria  is  a  frequent  occur- 
rence in  the  malarial  fevers  of  Baltimore, 
occurring  in  46.4  per  cent,  of  our  cases. 

2.  It  is  considerably  more  frequent  in 
sestivo-autumnal  infections  than  in  other 
forms,  occurring  in  58.3  per  cent,  of  these 
instances  against  38.6  per  cent,  in  the 
regularly  intermittent  fevers. 

3.  Acute  nephritis  is  not  an  unusual 
complication  of  malarial  fever,  having 
occurred  in  2.7  per  cent,  of  the  cases 
treated  in  the  wards  of  the  Johns  Hop- 
kins Hospital,  and  in  between  1  and  2 
per  cent,  of  all  cases  seen  at  the  institu- 
tion. 

4.  The  frequency  of  acute  nephritis  in 
sestivo-autumnal  fever  is  much  greater 
than  in  the  regularly  intermittent  fevers, 
having  been  observed  in  4.7  per  cent,  of 
the  cases  treated  in  our  wards  and  in  2.3 
per  cent,  of  all  the  cases  seen. 

5.  The  frequency  of  albuminuria  and 
nephritis  in  malarial  fever,  while  some- 
what below  that  observed  in  the  more 
severe  acute  infections,  such  as  typhoid 
fever,  scarlet  fever,  and  diphtheria,  is  yet 
considerable. 

6.  There  is  reason  to  believe  that  ma- 
larial infection,  especially  in  the  more 
tropical  countries,  may  play  an  appre- 
ciable part  in  the  etiology  of  chronic 
renal  disease.  William  Sydney  Thayer 
(Amer.  Jour.  Med.  Sci.,  Dec,  '98). 

Jaundice  is  a  constant  symptom,  and 
sometimes  occurs  as  a  prodromal  mani- 
festation; ordinarily,  however,  it  first 
occurs  coincidently  with  the  hsemoglo- 
binuric  paroxysm,  and  becomes  most  in- 
tense during  the  febrile  stage;  it  usually 
continues  for  several  days  following  the 
termination  of  the  paroxysm. 

In  the  milder  cases  decided  remissions, 
or  even  intermissions,  of  the  paroxysms 
occur,  and  with  the  fall  in  temperature 
the  urine  clears  up  and  the  jaundice 
lessens  in  intensity.  From  this  point  re- 
covery may  take  place,  but  usually  re- 
peated paroxysms  follow.     In  the  severe 


forms  the  temperature  remains  continu- 
ous, and  the  intensity  of  the  symptoms 
described  becomes  aggravated  until  a 
condition  of  collapse  supervenes.  Delir- 
ium is  not  usual  and  the  patient  is  anx- 
ious and  apprehensive.  At  times,  with 
almost  complete  suppression,  or  the  se- 
cretion of  a  very  small  amount  of  in- 
tensely-bloody urine,  death  may  occur 
within  several  days.  In  these  cases  algid 
symptoms  may  be  present;  the  pulse 
small,  rapid,  and  weak;  the  surface  of 
the  body  cold  and  bathed  in  cold  per- 
spiration; stupor,  coma,  or  convulsions. 
In  other  cases  profuse  nosebleed,  haem- 
orrhages from  the  mouth  and  bowels,  con- 
stant hiccough,  involuntary  evacuation 
of  faeces,  and  delirium  close  the  scene. 

Relapses.  —  The  occurrence  of  fevers 
after  long  intervals  of  apyrexia  and  ap- 
parent health  has  long  been  recognized. 
Since  the  discovery  of  the  malarial  para- 
site many  observers  have  endeavored  to 
associate  the  occurrence  of  these  cases 
with  infection  by  a  parasite  whose  cycle 
of  development  required  a  much  longer 
period  for  its  completion  than  that  re- 
quired by  the  parasites  already  described. 
It  has  already  been  pointed  out  that  a 
malarial  paroxysm  does  not  follow  the 
sporulation  of  a  group  of  parasites  until 
the  group  has  attained  a  sufficient  size 
to  produce  toxic  effects  at  the  time  of 
sporulation.  It  has  also  been  stated,  in 
the  brief  allusion  to  the  process  of  phago- 
cytosis, that  only  a  certain  number  of 
the  young  spores  enter  fresh  corpuscles 
and  complete  again  the  cycle  of  develop- 
ment, and  that  a  considerable  number 
of  them  following  sporulation  are  de- 
stroyed by  some  constituent  of  the  blood- 
plasma  and  by  the  action  of  the  phago- 
cytes. In  this  manner  a  sufficient  num- 
ber of  young  parasites  may  be  destroyed 
to  prevent  the  immediate  recurrence  of 
the  paroxysm,  and  it  is  only  when,  from 
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the  parasites  that  have  escaped  destruc- 
tion, a  sufficiently  large  group  has  been 
generated  to  produce  symptoms  that  a 
paroxysm  again  takes  place.  Precisely 
the  same  effect  is  produced  when  malaria 
is  imperfectly  treated  with  quinine,  as, 
for  instance,  the  administration  of  a  sin- 
gle dose  of  the  drug  following  a  parox- 
ysm. A  certain  number  of  spores  are  de- 
stroyed sufficient  to  prevent  the  recur- 
rence of  the  paroxysm  at  the  usual  time; 
the  spores  that  escape  infect  fresh  cor- 
puscles, complete  their  cycles  of  exist- 
ence, until  after  successive  generations 
the  group  has  become  sufficiently  large 
to  produce  a  paroxysm.  It  may  thus  be 
seen  that  the  intervals  marking  the  oc- 
currence of  the  paroxysms  are  prolonged 
and  irregular,  and  may  be  from  five  to 
twelve  days,  or  even  longer.  Fevers  with 
long  intervals  may  result  in  tertian  and 
quartan  infections,  as  well  as  in  sestivo- 
autumnal  infection,  and  they  are  to  be 
regarded  as  relapses,  occurring  in  the 
manner  just  described,  and  not  as  due 
to  a  particular  variety  of  parasites  whose 
cycle  of  development  requires  an  ex- 
traordinarily long  period. 

The  Blood. — The  changes  in  the  blood, 
aside  from  the  presence  of  the  parasites, 
are  largely  dependent  upon  the  destruc- 
tion of  red  blood-cells  and  the  setting 
free  of  hEemoglobin.  In  all  forms  of 
malaria  a  reduction  in  the  number  of  red 
blood-corpuscles  and  in  the  percentage 
of  hasmoglobin  follows  each  paroxysm. 
In  asstivo-autumnal  infections  this  re- 
duction is  more  decided  than  in  the  regu- 
larly intermittent  forms,  and  the  tend- 
ency to  restitution  to  the  normal  between 
the  paroxysms  is  not  so  marked.  In  ter- 
tian and  quartan  fevers  the  return  to  the 
normal  number  is  very  rapid. 

The  number  of  white  blood-corpuscles 
is  always  less  than  normal,  and  the  re- 
duction is  always  greatest  just  after  a 


paroxysm.  A  differential  count  shows  a 
decided  relative  decrease  in  the  percent- 
age of  polymorphonuclear  neutrophiles, 
with  a  relative  increase  in  the  percentage 
of  large  mononuclear  leucocytes.  In  cer- 
tain instances  of  pernicious  malaria  a  de- 
cided leucocytosis  has  been  observed, 
doubtless  due,  at  least  in  some  of  these 
cases,  to  secondary  infections.  In  any 
event,  the  occurrence  is  of  unfavorable 
significance. 

General  Etiology. 

Climatic  Conditions. — The  influence 
of  heat  upon  the  development  of  malaria 
is  clearly  shown  in  the  geographical  dis- 
tribution of  the  disease.  It  not  only 
prevails  to  a  much  greater  extent  in 
tropical  and  subtropical  climates,  but  in 
these  regions  it  is  encountered  in  its 
most  intense  forms;  and,  furthermore, 
as  the  temperate  and  colder  climates  are 
approached,  the  prevalence  and  intensity 
of  the  affection  progressively  decline;  so 
that  in  those  latitudes  where  the  mean 
summer  temperature  does  not  exceed 
15-16°  C.  malaria  ceases  to  exist. 

Season. — From  these  remarks  it  may 
readily  be  seen  that  the  effect  of  season 
upon  the  prevalence  of  malaria  exists  in 
its  fullest  extent  only  in  those  regions 
characterized  by  marked  seasonal  differ- 
ences in  the  temperature.  In  the  tropics 
the  disease  prevails  throughout  the  year, 
although  its  greatest  virulence  is  to  be 
observed  during  summer  and  autumn, 
while  in  temperate  climates  it  is  of  un- 
common occurrence  in  winter  and  spring. 
In  tropical  and  subtropical  climates, 
however,  the  maximum  prevalence  is  at- 
tained in  July,  August,  and  September, 
when  to  the  greatest  elevation  of  tem- 
perature there  is  added  the  maximum 
amount  of  atmospheric  moisture.  It 
must  be  borne  in  mind,  also,  that  not 
only  the  number  of  cases,  but  also  their 
severity,  is  in  direct  relation  to  the  tem- 
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perature  elevation.  Thus,  in  temperate 
climates  the  mildest  types  are  to  be  ob- 
served in  the  spring,  and  are  then  due  to 
tertian  and  quartan  infections,  usually 
with  a  single  group.  With  the  approach 
of  summer,  infection  with  more  than  one 
group  of  the  tertian  parasite  becomes  of 
more  common  occurrence,  and  with  the 
beginning  of  July  the  severer  forms  of 
fever  due  to  ajstivo-autumnal  infection 
make  their  appearance,  reaching  their 
height  during  August,  September,  and 
October. 

The  recurrence  of  malaria  in  the  win- 
ter and  spring  has  given  rise  to  the  inter- 
esting question  whether  these  cases  are 
instances  of  fresh  infection  or  whether 
they  are  relapses  from  infections  received 
during  the  preceding  malarial  period? 
This  question  has  as  yet  received  no  def- 
inite solution,  although  the  experience 
of  most  observers  tends  to  support  the 
view  that,  while  cases  of  primary  infec- 
tion occur  in  the  spring,  such  cases  are, 
of  course,  of  more  common  occurrence 
during  the  more  active  malarial  periods. 
Nevertheless,  it  is  the  experience  of  most 
of  those  entitled  to  an  opinion  that  those 
cases  of  malaria  occurring  in  winter  are 
to  be  regarded  as  relapses  from  infection 
received  during  the  preceding  summer. 
It  is  further  to  be  observed  that  malaria 
prevails  to  a  greater  extent,  and  with 
more  severe  manifestations,  during  warm 
than  during  cold  summers,  and  especially 
during  warm  summers  accompanied  by 
a  high  degree  of  atmospheric  moisture. 
Heat  alone,  therefore,  is  not  all-sufficient 
for  the  development  of  malaria,  and  only 
becomes  of  etiological  importance  when 
associated  with  other  conditions  pres- 
ently to  be  discussed.  The  truth  of  this 
statement  is  exemplified  in  numerous 
communities  in  tropical  climates  where 
these  combined  conditions  do  not  exist. 

Moisture.- — Much  stress  is  to  be  laid 


upon  the  influence  of  moisture  upon  the 
development  of  malaria,  and  this  is  true 
equally  of  atmospheric  moisture  and 
telluric  moisture.  As  above  stated,  in 
malarious  regions  the  number  of  eases  is 
usually  materially  greater  during  a  sum- 
mer attended  by  a  heavy  rain-fall  than 
during  a  dry  summer.  In  tropical  coun- 
tries the  first  notable  increase  in  the 
number  of  cases  occurs  when  the  dry 
season  is  first  terminated  by  the  autumn 
rains,  but  when  the  rainy  season  has  con- 
tinued a  sufficient  length  of  time  to 
more  or  less  completely  inundate  the  sur- 
face of  the  ground  a  decrease  in  the  prev- 
alence of  the  disease  takes  place.  When, 
however,  upon  the  termination  of  the 
wet  season  the  sun  regains  its  full  vigor, 
the  evaporation  of  the  moisture  from  the 
ground  that  ensues  causes  the  number  of 
cases  again  to  become  largely  augmented. 
(Mannaberg.) 

The  Winds. — Although  it  has  been 
asserted  that  the  winds  play  a  certain 
part  in  the  spread  of  the  infection,  they 
cannot  be  regarded  as  having  any  direct 
bearing  upon  the  development  of  mala- 
ria. It  has  been  long  recognized  that  a 
growth  of  trees  along  the  border  of  a 
malarious  district  appears  to  check  and 
limit  the  distribution  of  the  infection  by 
arresting  the  miasmic-ladened  winds. 
This  limitation,  however,  probably  de- 
pends upon  other  conditions  presently  to 
be  described,  and  the  winds  cannot  be 
regarded  as  a  very  important  factor  in 
the  dissemination  of  the  infection. 

Telluric  Conditions.  —  That  the 
condition  of  the  soil  has  some  close  as- 
sociation with  the  development  of  mala- 
ria there  is  much  confirmatory  evidence. 
It  is  a  well-known  fact  that  sailors  and 
others  on  board  ships  anchored  off  shore 
in  even  highly  malarious  regions  escape 
infection,  while  those  from  the  same 
ships  who  land  and  remain  on  shore  but 
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for  a  short  period  contract  the  disease. 
This  association'  between  the  soil  and 
the  malarial  infection  is  strikingly  illus- 
trated in  those  whose  occupations  call 
for  its  disturbance.  Thus,  in  malarious 
regions  the  infection  is  rife  among  those 
engaged  in  building  railroads,  canals,  and 
kindred  enterprises,  and  is  usually  then 
to  be  met  with  in  its  most  intense  and 
pernicious  forms. 

In  general,  malaria  particularly  pre- 
vails in  low,  marshy  localities  which  are 
rich  in  decaying  vegetable  matters  and 
in  which  the  drainage  is  ineffective.  Salt 
marshes  are  usually  non-malarious,  al- 
though marshes  that  are  alternately  fresh 
and  salt  as  they  may  be  subjected  to  in- 
undation from  neighboring  fresh-water 
streams  and  from  salt  water  at  the  flood 
of  the  tide  are  to  be  regarded  as  highly 
noxious.  Malaria,  therefore,  is  less  likely 
to  prevail  when  the  geological  conditions 
of  the  soil  favor  the  rapid  drainage  of 
the  moisture,  or  its  prompt  absorption. 
If,  however,  the  conditions  are  such 
that  the  moisture  is  not  rapidly  absorbed 
by  the  soil,  but  is  taken  up  by  evapora- 
tion into  the  atmosphere,  the  disease  pre- 
vails. In  this  connection  a  subsoil  im- 
pervious to  moisture  is  to  be  regarded 
as  particularly  favorable  to  the  develop- 
ment of  the  infection. 

Disturbance  of  the  soil,  even  in  dis- 
tricts where  the  disease  has  not  pre- 
viously prevailed,  is  at  times  followed 
by  an  epidemic  of  malaria.  This  asso- 
ciation is,  of  course,  greatly  accentu- 
ated in  regions  already  malarious;  and, 
as  already  pointed  out,  the  excavation  of 
the  soil  in  malarious  regions  for  such 
purposes  as  railway  and  canal  construc- 
tion is  apt  to  be  attended  by  an  outbreak 
of  the  severe  forms  of  the  disease.  This 
is  particularly  liable  to  occur  when  such 
excavations  call  for  the  disturbance  of 
rank  vegetation  or  vegetable  detritus. 


From  what  has  already  been  said,  the 
effect  of  drainage  upon  a  malarious  re- 
gion may  readily  be  surmised.  The  in- 
stances in  which  the  institution  of  a 
proper  drainage  has  been  followed  by 
the  entire  disappearance  of  the  disease 
from  extensive  regions  in  which  it  pre- 
viously thrived  are  now  too  numerous  to 
call  for  particular  mention.  In  rather  a 
direct  ratio  to  the  establishment  of 
drainage  of  marshy  regions  and  their 
subsequent  cultivation  a  corresponding 
improvement  takes  place  in  the  health- 
fulness  of  malarious  districts.  The  plant- 
ing of  trees  has  been  observed  to  be  par- 
ticularly effective  in  accomplishing  this 
result,  but  it.  is  not  probable  that  one 
variety  possesses  more  value  in  this  re- 
spect than  another.  The  advantage  of 
a  tree-growth,  therefore,  is  to  be  ascribed 
more  to  the  better  drainage  of  the  soil 
which  it  accomplishes  than  to  any  spe- 
cific power  possessed  by  certain  varieties. 
The  latter  view  was  at  one  time  quite 
largely  entertained,  and  the  marked  im- 
provement in  the  sanitary  conditions  fol- 
lowing the  planting  of  the  Eucalyptus 
globulus  in  certain  malarious  regions  af- 
forded a  basis  for  its  belief.  The  aban- 
donment of  regions  formerly  subjected 
to  a  high  degree  of  cultivation  has  been 
followed  by  malaria,  often  of  a  virulent 
type,  although  previously  the  disease  was 
unknown.  This  fact  is  strikingly  illus- 
trated by  the  Eoman  Campagna,  where, 
during  the  period  of  its  cultivation, 
malaria  was  practically  unknown.  From 
the  time  of  its  abandonment,  however, 
to  within  recent  years,  and  even  at  the 
present  day  in  certain  sections,  malaria 
prevails  there  with  extreme  intensity. 

Altitude  influences  the  development 
of  malaria  to  the  extent  that  with  in- 
creasing elevations  a  corresponding  de- 
crease in  the  prevalence  and  intensity  of 
the  infection  occurs,  and,  even  in  mala- 
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rious  districts,  those  residing  in  the 
upper  stories  of  dwellings  are  less  liable 
to  the  disease  than  those  whose  living- 
quarters  are  nearer  the  ground.  While 
increasing  elevation  has  the  effect  men- 
tioned, it  must  be  borne  in  mind  that 
malaria  may  prevail  wherever  heat, 
moisture,  and  decaying  vegetable  detritus 
are  to  be  found  associated,  and  the  in- 
crease in  altitude  simply  diminishes  the 
chances  for  the  association  of  these  con- 
ditions. 

Geographically  malaria  is  a  wide- 
spread disease.  In  America  the  region 
of  its  prevalence  is  gradually  becoming 
more  and  more  restricted,  and  in  many 
sections,  notably  the  New  England  States 
and  upper  Atlantic  sea-coast,  where  for- 
merly it  prevailed  extensively,  it  has 
now  ceased  to  occur  except  in  the  mildest 
forms.  In  the  Southern  States,  particu- 
larly along  the  gulf  and  the  Mississippi 
Paver,  the  disease  is  almost  constantly 
present,  while  it  is  still  to  be  met  with 
in  certain  regions  about  the  Great  Lakes. 
In  Europe,  although  the  disease  is  still 
to  be  found  in  parts  of  France,  Germany, 
and  even  England,  its  chief  seats  of  ac- 
tivity are  to  be  found  in  certain  regions 
of  Italy  and  in  Southern  Eussia.  Trop- 
ical and  subtropical  regions,  however, 
where  the  telluric  and  other  conditions 
already  mentioned  as  favorable  to  its 
genesis  exist,  are  the  parts  of  the  world 
where  malaria  is  to  be  particularly  en- 
countered and  where  it  more  or  less  con- 
stantly prevails. 

The  same  type  of  malarial  fevers 
found  in  the  Philippines  as  are  found  in 
other  tropical  countries,  namely:  the 
sestivo-autumnal,  the  tertian,  and  the 
quartan.  There  was  this  important  dif- 
ference from  other  tropical  countries, 
however,  which  explains  in  part  the 
comparative  mildness  of  the  Philippine 
malarial  fevers:  The  predominating 
type    of    malarial    fevers    reported    in 


other  tropical  countries  is  the  sestivo- 
autumnal. 

In  the  Philippines  a  much  larger  per- 
centage of  the  malarial  fevers  appears 
to  be  due  to  the  tertian  parasites  than 
has  been  reported  by  investigation  in 
the  other  tropical  countries.  In  223 
cases  of  malarial  fever  in  which  the 
parasites  were  found  in  the  blood,  in 
cases  observed  in  the  First  Reserve  Hos- 
pital, Manila,  P.  I.,  there  occurred  the 
asstivo-autumnal  parasites  in  166,  the 
tertian  in  53,  the  quartan  in  1,  and  the 
tertian  and  eestivo-autumnal  combined 
in  3. 

Taking  the  pure  infections  (220  cases) 
alone,  the  tertian  parasite  occurred  in 
53  out  of  220  or  24  per  cent.,  the  quartan 
in  less  than  one-half  of  1  per  cent.,  and 
the  sestivo-autumnal  in  75  per  cent.  J. 
J.  Curry  (Boston  Med.  and  Surg.  Jour., 
May  9,  1901). 

Age  has  no  direct  influence  upon  the 
susceptibility  to  malaria.  Those  in  the 
active  periods  of  life  contract  the  disease 
more  frequently  because  they  are  more 
exposed  to  the  predisposing  causes,  while 
the  very  young  and  the  aged,  only  be- 
cause they  are  less  likely  to  be  exposed, 
enjoy  an  apparent  immunity.  Excep- 
tions to  this  statement  will  presently  be 
noted. 

Case  of  congenital  malaria  when  child 
was  10  weeks  old.  Physical  examination 
showed  the  patient  to  be  much  emaciated, 
pale  and  weak.  Convulsions  occurred 
daily  since  birth.  When  child  was  11 
weeks  old,  blood  was  examined  and  Plas- 
modium malariae  found  in  abundance. 
The  child  was  given  1  grain  of  quinine  by 
the  rectum  in  enema  twice  daily,  and  the 
convulsions  ceased  from  this  time,  but 
muscular  rigidity,  sleeplessness,  colic, 
constipation,  and  restlessness  persisted. 

Since  patient  did  not  improve  nor  gain 
in  weight  after  a  month's  treatment  with 
quinine,  child  was  taken  to  a  non-ma- 
larial place,  where  it  began  to  improve 
immediately.  The  plasmodia  were  prob- 
ably conveyed  directly  by  means  of  the 
foetal  circulation,  although  there  is  a  pos- 
sibility of  infection  by  the  mother's  milk. 
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Kenelm  Winslow  (Boston  Med.  and  Surg. 
Jour.,  May  2,  '97). 

Fatal  ease  of  pernicious  malarial 
poisoning  in  a  newborn  infant.  On  morn- 
ing of  the  day  following  delivery,  mother 
had  a  chill.  At  the  same  time  the  child 
became  comatose  and  cyanotic,  cold,  its 
face  blue  and  pinched,  and  finger-nails 
blue,  with  rectal  temperature  103.5°,  and 
had  rapid  respiration.  Victor  Cadwell 
(Amer.  Medico-Surg.  Bull.,  July  25,  '97). 

Enlargement  of  the  spleen  in  children 
is  of  Tittle  diagnostic  value  without  a  cor- 
roborative examination  of  the  blood. 
Quite  severe  cases  of  tertian  malaria 
occur  in  children  in  whom  there  is  no 
enlargement  of  the  spleen,  and  many 
cases  in  which  the  spleen  is  enlarged  are 
not  malarial.  Henry  Koplik  (Med.  Rec- 
ord, Feb.  5,  '98). 

Best  examined  the  blood  of  320  chil- 
dren under  fifteen  years  of  age,  all  pre- 
sumably healthy,  who  lived  in  the  town 
of  Lagos.  Fifty  per  cent,  of  these  chil- 
dren were  found  to  have  malarial  para- 
sites or  pigmented  leucocytes  in  their 
blood.  McGregor  (Brit.  Med.  Jour.,  Dec. 
20,  1902). 

Eace  appears  to  exercise  a  certain  in- 
fluence upon  susceptibility  to  the  dis- 
ease; thus,  the  ■  native  inhabitants  of 
malarious  regions  appear  to  possess .  a 
relative  immunity.  In  America  the 
negro  possesses  this  insusceptibility  to 
a  considerable  degree,  and  it  has  been 
estimated  by  Thayer,  as  the  result  of  his 
observations  in  Baltimore,  that  this  race 
possesses  only  about  one-third  the  sus- 
ceptibility that  the  white  possesses. 

[On  the  other  hand,  Frederick  Smith 
(Brit.  Med.  Jour.,  No.  1981,  Dec.  17,  '98), 
from  a  study  of  immunity  as  illustrated 
by  the  incidence  of  the  disease  on  various 
races  in  Sierra  Leone,  concludes  that, 
while  there  is  such  a  tiling  as  immunity, 
it  is  only  of  a  relative  kind,  and  that  such 
immunity  as  exists  is  acquired.  From  this 
stand-point,  he  believes  that  the  negro 
possesses  no  special  immunity.  James 
C.  Wilson  and  Thomas  G.  Ashton.] 
Occupation  is  of  considerable  impor- 
tance in  its  bearing  upon  susceptibility. 


Those  whose  pursuits  entail  disturbance 
of  the  soil  in  malarious  districts,  such  as 
farmers,  railway-laborers,  and  the  like 
are  particularly  liable.  Also  those  who 
are  obliged  to  approach  the  swampy 
banks  of  rivers  and  inlets,  such  as  fisher- 
men, are  rendered  susceptible.  Soldiers, 
probably  because  they  sleep  upon,  or  in 
close  proximity  to,  the  ground  are  very 
susceptible,  as  the  malarial  infection,  as 
is  well  known,  tends  to  cling  to  the  soil. 

Pathological  Anatomy. 

Acute  Malarial  Infections. — Our 
knowledge  of  the  pathological  changes 
in  acute  malarial  infections  is  necessarily 
largely  derived  from  a  study  of  the  con- 
dition of  the  internal  organs  as  found  in 
the  grave  forms  of  Eestivo-autumnal  in- 
fection, as  cases  of  quartan  and  tertian 
infections  rarely  reach  the  post-mortem 
table. 

Melanosis  due  to  the  accumulation  of 
pigment  derived  from  the  hEemoglobin 
by  the  action  of  the  parasites  constitutes 
one  of  the  most  significant  anatomical 
changes.  The .  distribution  of  pigment 
in  the  various  organs  imparts  to  them  a 
peculiar  slaty-gray  color,  which  is  char- 
acteristic. Neither  the  malarial  pigment 
nor  the  malarial  parasite  is  distributed 
in  the  various  organs  with  any  degree  of 
regularity.  Not  only  is  this  irregularity 
manifested  in  different  cases  of  infection 
with  the  same  variety  of  parasite,  but  it 
has  already  been  pointed  out  that  in  in- 
fection with  the  quartan  parasite  the 
peripheral  blood  appears  to  contain  the 
organism  in  greatest  number,  while  in 
tertian  infection  to  a  certain  extent  and 
in  sestivo-autumnal  infection  to  an  al- 
most exclusive  extent  the  parasites  are  to 
be  found  in  the  blood-vessels  of  the  in- 
ternal organs.  It  thus  becomes  evident, 
not  only  that  melanosis  varies  in  differ- 
ent cases,  but  that  pathological  changes 
dependent  upon  the  presence  of  the  para- 
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sites  are  also  irregularly  distributed.  It 
is  also  to  be  remarked  that  this  varying 
distribution  of  the  parasites  in  all  prob- 
ability has  an  important  bearing  upon 
the  clinical  manifestations. 

Pigment  is  found  to  accumulate  to  a 
greater  extent  in  the  capillaries  than  in 
the  blood-vessels  of  larger  calibre,  and 
the  same  is  true  of  the  pigment-laden 
parasites.  Especially  is  the  accumula- 
tion marked  where  the  blood-current  is 
retarded  by  the  lessening  of  the  calibre 
of  the  blood-vessel  at  the  point  where 
the  artery  merges  into  the  capillary. 
Melanosis,  therefore,  as  well  as  para- 
sitic congestion,  may  be  looked  for  in  the 
capillaries  of  the  cerebral  convolutions, 
the  dura  mater,  the  pulmonary  alveoli, 
the  intestinal  villi,  and  the  glomeruli  of 
the  kidneys.  Ordinarily,  however,  the 
blood-vessels  of  the  spleen,  liver,  and 
brain  show  the  greatest  accumula- 
tions. 

Characteristic  effects  due  to  long-con- 
tinued malarial  poisoning  are  mainly  ob- 
served only  in  the  liver,  spleen,  and  kid- 
neys. These  effects  are  of  two  kinds: 
pigmentary  and  cirrhotic.  In  the  former 
black  and  yellow  pigment  is  found  dis- 
tributed through  the  organ,  while  in  the 
latter  the  organ  presents  a  thickening  of 
its  stroma  and  a  growth  of  new  con- 
nective tissue;  and  in  each  organ  the 
pigmentary  changes  are  mainly  found  in 
the  less  chronic,  and  the  cirrhotic  in  the 
more  chronic,  cases.  L.  F.  Childe  (Indian 
Medico-Chir.   Review,  Feb.,  '96). 

The  Spleen. — The  spleen  is  always  en- 
larged, although  in  varying  degree.  Its 
consistency  is  diminished,  often  to  such 
an  extent  that  the  attempt  to  remove  it 
results  in  rupture  of  its  tense  capsule  and 
the  escape  of  its  diffluent  pulp.  The 
pulp  is  frequently  the  seat  of  a  melanosis 
varying  in  intensity  from  a  dark-brown 
to  almost  a  deep-black  discoloration;  it 
is  sometimes  evenly  distributed  over  the 
entire  organ  and  sometimes  irregularly 


deposited.  The  cut  surface  is  usually 
a  dark-gray-brown  or  slaty  color,  and 
the  unpigmented  Malpighian  corpuscles 
stand  out  prominently.  The  capsule  is 
thin  and  easily  torn.  Microscopically, 
dilatation  of  the  venous  sinuses,  often 
marked,  is  to  be  observed.  The  pulp 
contains  enormous  numbers  of  red  blood- 
corpuscles,  which  in  greater  part  are 
found  to  be  infected  with  parasites  in  all 
stages  of  development,  while  occasionally 
free  parasites  are  to  be  found. 

The  presence  of  large  numbers  of 
phagocytes,  particularly  the  large  cells 
known  as  macrophages  previously  re- 
ferred to,  is  a  marked  characteristic. 
While  leucocytic  phagocytes  occur,  the 
predominating  variety  is  this  large  cell, 
which  exists  in  very  considerable  num- 
bers. The  protoplasm  of  these  cells  is 
seen  to  contain  pigment-granules,  in 
clumps  or  rods,  as  well  as  parasites  free 
or  included  within  their  corpuscular 
hosts.  The  parasites,  which  are  in  vari- 
ous stages  of  development,  often  com- 
plete their  cycle  of  existence  while  thus 
contained  within  the  macrophages,  and 
the  latter  not  infrequently  show  evi- 
dences of  necrosis;  a  probable  result  of 
the  destructive  effect  of  the  parasite. 
The  splenic  veins,  while  containing 
phagocytes  laden  with  pigment,  contain 
comparatively  few  infected  blood-cor- 
puscles; with  the  latter,  however,  the 
capillaries  are  usually  filled. 

Capillary  thrombosis  may  be  the  cause 
of  necrotic  foci  scattered  throughout  the 
structure  of  the  spleen.  The  spleen  in 
all  cases  does  not  present  marked  mela- 
nosis, and  in  many  cases  is  relatively  free 
from  both  pigment  and  parasites. 

The  Liver. — In  most  cases  the  liver  is 
somewhat  enlarged  and,  from  the  large 
number  of  parasites  and  pigment  con- 
tained within  its  capillaries,  is  of  a  dark- 
slate-colored   hue,   often   almost   black. 
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Microscopically,  the  capillaries  of  the 
hepatic  artery;  of  the  portal  vein,  and 
of  the  hepatic  vein  are  found  to  be 
crowded  with  pigmented  parasites.  In 
the  branches  of  the  portal  vein  may  be 
seen  the  very  largest  macrophages,  which 
have  originated  in  the  spleen  and  which, 
on  account  of  their  large  size,  obstruct 
"the  calibre  of  the  vessels.  The  hepatic 
cells  are  swelled  and  often  contain  pig- 
ment, and  at  times  fragments  of  red 
blood-corpuscles  may  be  observed  within 
them.  The  capillary  endothelial  cells 
not  infrequently  show  the  presence  of 
pigment  as  an  evidence  of  their  phago- 
cytic action,  and  as  they  are  often  con- 
siderably swelled  the  capillary  lumen  be- 
comes correspondingly  limited.  In  the 
periportal  connective  tissue  a  small-cell 
proliferation  is  not  infrequently  to  be  ob- 
served, which  may  be  the  starting-point 
from  which  occurs  the  hepatic  cirrhosis 
at  times  noted  as  a  sequel  to  malarial 
infection  (Mannaberg). 

[Barker  (Johns  Hopkins  Hosp.  Re- 
ports, vol.  v,  '95)  describes  the  occurrence 
of  scattered  "foci  of  local  necrosis  of  the 
liver-tissue,  depending,  probably,  upon 
capillary  thrombosis  brought  about  by 
various  forms  of  leucocytes.  They  are 
very  similar,  however,  to  analogous 
changes  occurring  in  other  acute  infec- 
tious diseases,  in  which  their  occurrence 
is  ascribed  to  the  action  of  circulating 
toxins.  James  C.  Wilson  and  Thomas 
G.  Ashton.] 

The  liver  in  most  cases  shows  a  varying 
degree  of  hyperasmia,  which  accounts,  to 
a  certain  extent,  for  the  enlargement  of 
this  organ.  To  the  hypereemia,  also,  as 
well  as  to  the  large  amount  of  pigment 
deposited  in  the  organ,  is  to  be  ascribed 
its  increase  in  weight. 

The  Kidneys. —  The  macroscopical 
changes  so  apparent  in  the  liver  and 
spleen  are  not  often  to  be  observed  in 
the  kidneys.  Nevertheless,  at  times, 
points  of  pigmentation  can  be  detected 


within  the  cortex  or  along  the  course  of 
the  vessels  in  the  pyramids.  Microscop- 
ically, pigmentation  to  a  considerable  ex- 
tent may  be  observed,  especially  in  the 
glomeruli,  the  pigment  being  contained 
within  large  leucocytes,  which  may  pro- 
duce a  narrowing  of  the  calibre  of  the 
vessels;  at  times  the  endothelium  of  the 
glomeruli  may  be  pigmented.  Degenera- 
tion and  desquamation  of  the  epithelium 
of  the  capsules  of  Bowman  constitute  one 
of  the  most  serious  lesions,  while  in  the 
tubules  may  be  found,  here  and  there, 
areas  of  necrotic  epithelium. 

In  haemoglobinuric,  or  black-water, 
fever  the  changes  in  the  kidneys  are  most 
marked.  They  are  usually  increased  in 
size,  of  somewhat  lessened  consistence, 
and  of  varying  color,  being  frequently 
pale  and  anaemic  in  appearance;  less  fre- 
quently they  are  a  darkened  color.  Upon 
the' surface  of  the  organ,  especially  when 
it  is  pale,  are  to  be  observed  scattered 
brownish  spots  due  to  pigment-deposits 
which  crowd  the  epithelium  and  lumina 
of  the  uriniferous  tubules.  Kiener  and 
Kelsch  (Arch,  de  Phys.  Norm,  et  Path., 
'92)  have  also  described  the  appearance 
of  intratubular  haemorrhages  within  the 
pyramids,  as  a  result  of  which  this  por- 
tion of  the  renal  structure  assumes  a 
deep-red  color.  Microscopically  the  renal 
epithelium  is  found  to  contain  pigment; 
and  pigment-rodlets,  or  fine-yellow  gran- 
ules, or  dark,  amorphous  masses,  are  ob- 
served to  fill  the  lumina  of  the  urinifer- 
ous tubules.  Usually  some  of  the  tubes 
are  filled  with  blood-corpuscles,  and 
sometimes  the  evidences  of  a  beginning 
nephritis  are  found. 

Malarial  fever  should  be  given  a  promi- 
nent position  in  the  etiology  of  chronic  as 
well  as  of  acute  nephritis.  In  all  cases  of 
malarial  fever  the  urine  should  be  closely 
watched.  A  blood-examination  should  be 
made  in  all  cases  of  nephritis  occurring  in 
those  who  have  visited  or  lived  in  a  ma- 
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larial  district  as  it  often  happens  that  the 
severe  grade  of  nephritis  resulting  may 
mask  entirely  the  clinical  picture  of  ma- 
larial   fever.      Larned     (Johns    Hopkins 
Hosp.'Bull.,  July,  '99). 
The  Gastro-Intestinal  Tract. —  Except 
in  a  few  instances,  the  gastro-intestinal 
tract  shows  but  little  change  other  than 
that  arising  from  the  deposit  of  pigment. 
Microscopically   the    capillaries   of   the 
mucous  membrane  may  be  found  to  con- 
tain parasites  as  well  as  phagocytic  cells 
containing   pigment   in   greater   or   less 
amount. 

It  has  been  shown  by  Bignami,  however, 
that  in  certain  instances  the  gastro-intes- 
tinal tract  may  constitute  the  point  of 
chief  localization  of  the  infecting  para- 
sites. These  cases,  clinically,  usually  pre- 
sent the  manifestations  characteristic  of 
the  choleraic  form  of  pernicious  fever. 
Microscopically  there  may  be  intense  in- 
jection of  the  mucous  membrane  of  the 
stomach  and  intestines,  with  numerous 
punetiform  haemorrhages.  The  capil- 
laries of  the  mucous  membrane  may  be 
crowded  and  their  lumina  obstructed 
with  parasites,  which  may  be  contained 
within  phagocytes,  or  red  blood-cor- 
puscles, or  may  exist  free.  These  throm- 
boses result  in  necrosis  of  the  epithelium 
of  the  mucous  membrane  with  super- 
ficial ulceration.  Barker  (Johns  Hop- 
kins Hosp.  Beports,  vol.  v,  '90)  reports  a 
case  in  which  the  capillaries  of  the  mu- 
cous membrane  were  so  blocked  with 
parasites  contained  within  mononuclear 
macrophages  that  numerous  small,  cir- 
cumscribed areas  of  necrosis  of  the  mu- 
cosa resulted. 

The  Lungs. — In  many  cases  areas  of 
broncho-pneumonia  or  infarction  are  to 
be  observed,  and  it  is  somewhat  note- 
worthy that  the  areas  of  broncho-pneu- 
monia do  not,  as  a  rule,  show  the  presence 
of  pigment.  Microscopically  the  capil- 
laries of  the  alveoli  are  found  to  be  filled 


with  infected  blood-corpuscles  and  ma- 
crophages. 

The  capillary  endothelium  infre- 
quently contains  pigment,  although  the 
large  number  of  phagocytes  contained 
within  the  alveolar  capillaries  may  lead 
to  necrosis.  It  is  unusual  to  find  pig- 
ment-containing leucocytes  in  the  in- 
terior of  the  alveoli. 

The  Heart  and  Muscles. — The  cardiac 
muscle  is  frequently  pale,  softened  in 
consistence,  and  shows  the  evidences  of 
fatty  degeneration;  the  same  changes 
may  be  observed  in  the  general  muscular 
system.  This  degeneration  of  the  myo- 
cardium and  of  the  voluntary  muscles 
may  in  part  be  due  to  the  blocking  up 
of  the  capillaries  with  parasite-contain- 
ing blood-corpuscles  and  cells. 

Many  authors  believe  that  malaria 
may  cause  definite  heart-lesions,  but 
again  there  is  not  a  single  case  reported 
which  is  of  convincing  evidence,  and  as 
negative  proof  against  this  theory  La- 
veran  and  the  other  authorities  on 
malaria  hold  the  opposite  view.  Norton 
(Amer.  Jour.  Med.  Sci.,  Feb.,  '98). 

The  Bone-marrow. — The  bone-marrow 
is  of  brown-red  color,  sometimes  almost 
black;  it  is  soft,  almost  diffluent.  The 
vessels  are  found  to  contain  developing, 
as  well  as  sporulating,  parasites,  and 
crescents  are  usually  present  in  abun- 
dance. About  the  periphery  of  the  lu- 
mina of  the  vessels  macrophages  contain- 
ing pigment  may  be  found  in  consid- 
erable numbers.  Nucleated  red  blood- 
corpuscles,  which  sometimes  exist  in 
great  numbers,  do  not  contain  parasites 
(Mannaberg). 

The  Brain. — Macroscopic-ally  the  brain 
may  show  but  slight  evidence  of  change, 
and  melanosis  may  not  be  present.  Usu- 
ally, however,  a  distinct  localization  of 
the  infected  blood-corpuscles  appears  to 
take  place  in  the  cerebral  capillaries,  and 
then  melanotic  discoloration,  especially 
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of  the  gray  matter,  may  be  observed. 
Marked  discoloration  of  the  cortex  may 
thus  occur,  with  deep  injection  of  the 
blood-vessels  and,  not  infrequently, 
numerous  punctiform  hemorrhages. 
These  changes  are  to  be  particularly  ob- 
served in  instances  of  pernicious  fever  of 
the  comatose  form,  and  in  such  cases  the 
microscopical  findings  are  remarkable. 
Parasites  in  all  stages  of  development, 
although  one  stage  usually  predomi- 
nates, crowd  the  cerebral  capillaries  un- 
til, in  places,  complete  obstruction  or 
thrombosis  of  their  lumina  takes  place. 
These  parasites,  although  commonly  seen 
to  be  within  red  blood-corpuscles,  may  be 
free,  or  contained,  together  with  pigment 
or  blood-corpuscles,  within  phagocytes. 
The  latter  may  be  macrophages,  leuco- 
cytes, or  may  be  derived  from  the  endo- 
thelium of  the  capillaries. 

Chronic  Malarial  Infections  and 
Chronic  Malarial  Cachexia.  —  Nu- 
merous pathological  changes  are  to  be 
observed  in  the  organs  of  those  who  have 
been  the  subjects  of  long-continued  in- 
fection with  malaria;  the  most  note- 
worthy of  these  changes  occur  in  the 
spleen,  liver,  and  bone-marrow. 

The  Spleen. — Notable  enlargement  of 
the  spleen  always  occurs,  and  thickening 
of  its  capsule  is  usually  to  be  found.  This 
thickening,  as  a  rule,  is  not  evenly  dis- 
tributed, but  is  apt  to  show  as  scattered 
islets.  Not  infrequently  these  islets,  or 
plaques,  are  cartilaginous  in  character, 
and  occasionally  ossification  of  the  cap- 
sule takes  place.  The  consistence  of  the 
enlarged  spleen  is  much  increased  and  its 
border  is  usually  well  denned.  Its  color 
is  usually  red,  but  not  infrequently  it 
has  a  grayish-brown  or  slaty  color.  The 
cut  surface  shows  marked  prominence  of 
the  trabecule,  which  corresponds  to  the 
degree  of  increase  of  the  connective  tis- 
sue and  thickening  of  the  sheaths  of  the 


vessels.  The  veins  are  dilated  to  such 
an  extent  as  to  simulate  angiomata,  and 
the  Malpighian  bodies  are  but  slightly 
apparent. 

The  microscopical  changes  are  signifi- 
cant. Shortly  after  the  termination  of 
the  actual  infection  a  cessation  of  the 
acute  hypersemia  occurs  and  necrotic 
areas  develop  in  the  pulp,  while  some  of 
the  follicles  also  become  necrotic  and 
fibrous.  In  addition,  extensive  regener- 
ative changes  take  place,  originating 
largely  from  the  follicles,  which  become 
markedly  hyperplastic;  hyperplasia  of 
the  elements  of  the  pulp  is  also  to  be  ob- 
served. The  arrangement  of  the  pigment 
becomes  changed;  it  gathers  in  small 
clumps  in  the  pulp  and  becomes  con- 
centrated in  the  sheaths  of  the  vessels 
and  the  connective  tissue  of  the  septa. 
The  macrophages,  which  in  the  acute 
tumor  are  the  carriers  of  the  pigment, 
disappear,  probably  as  the  result  of  de- 
generation, and  the  pigment  in  the 
chronic  tumor  becomes  extracellular 
(Mannaberg^  Subsequently  the  pig- 
ment disappears  completely.  While  ab- 
sorption of  the  areas  of  necrosis  takes 
place,  dilatation  of  the  vessels  and  hyper- 
trophy of  the  septa  become  more  marked 
and  the  splenic  pulp  becomes  so  com- 
pressed as  to  entirely  disappear.  The 
final  result  of  these  changes  is  that  the 
function  of  the  spleen  is  entirely  de- 
stroyed and  the  recognition  of  its  histo- 
logical elements  becomes  impossible. 

The  Liver. — The  liver  is  increased  in 
volume  and  weight,  at  times  very  greatly; 
its  surface  is  smooth  and  its  consistence 
increased;  thickening  of  the  capsule  is 
of  frequent  occurrence.  The  cut  surface 
is  found  to  vary  somewhat  in  accordance 
with  the  duration  of  the  infection.  In 
general,  the  lobules  are  slightly  promi- 
nent and  quite  distinct,  while  the  appear- 
ance of  the  surface  is  finely  granular. 
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The  changes  to  be  observed  by  micro- 
scopical examination  are  thus  summa- 
rized by  Mannaberg  from  the  researches 
of  Bignami.  Shortly  after  the  termina- 
tion of  the  acute  infection  it  will  be  no- 
ticed that  the  parasites  have  disappeared 
from  the  capillaries,  the  endovascular 
macrophages  are  no  longer  to  be  seen, 
and  the  pigment  is  entirely  collected  in 
the  endothelium  and  in  Kupffer's  cells. 
A  decided  atrophy  occurs  in  those  parts 
of  the  liver-lobules  in  which  necrosis  has 
taken  place  and  the  vessels  become  di- 
lated. The  lobule  is  further  freed  from 
pigment,  which  is  carried  by  the  mono- 
nuclear and  polymorphonuclear  leuco- 
cytes to  its  periphery.  At  the  same  time 
the  beginning  of  regenerative  changes 
becomes  apparent  in  the  liver-cells. 

The  next  stage  is  that  which,  in  conse- 
quence of  the  atrophic  and  regenerative 
processes,  leads,  on  the  one  hand,  to  the 
development  of  pseudo-angiomata  and 
lymphatic  cysts,  and,  on  the  other,  to 
the  formation  of  abnormally-large  lob- 
ules. The  pigment  is  carried  out  of  the 
vessels  by  the  leucocytes  and  deposited  in 
the  perivascular  lymph-spaces,  while  the 
perilobular  connective  tissue  becomes 
hyperplastic. 

The  final  result  is  a  large,  dense  liver, 
of  a  reddish  color,  which  upon  section 
shows  the  finely-gTanular  lobules  to  be 
surrounded  by  trabecule  of  connective 
tissue.  The  vessels  are  dilated  and  the 
organ  is  congested,  while  pigmentation 
is  no  longer  to  be  seen.  Kelsch  and 
Kiener  assert  that  a  few  months  after 
the  termination  of  the  acute  infection 
pigment  is  no  longer  to  be  found,  and 
Bignami  has  observed  that  it  has,  in 
large  part,  disappeared  in  from  three  to 
four  months. 

The  development  of  a  true  atrophic 
cirrhosis  of  the  liver  due  to  malarial  in- 
fection is  as  yet  an  undecided  question, 


and  must  be,  in  any  event,  of  rare  occur- 
rence. Kelsch  and  Kiener,  however,  dis- 
tinguish three  forms  of  chronic  malarial 
hepatitis  ([1]  with  hyperemia;  [2]  with 
cirrhosis;  [3]  with  adenomata)  and  two 
groups  of  cirrhosis  ([1]  insular  cirrhosis 
with  nodular  hepatitis,  and  insular  cir- 
rhosis with  diffuse  parenchymatous  hepa- 
titis; [2]  annular  cirrhosis,  with  nodular 
or  diffuse  parenchymatous  hepatitis). 

Both  Marchiafava  and  Bignami  deny 
that  true  cirrhosis  follows  malaria,  and 
make  the  following  distinctions:  In  the 
case  of  malarial  cirrhosis  or  hepatitis  the 
increase  in  the  connective  tissue  is  peri- 
lobular, and  surrounds  the  individual 
lobules,  and  the  branches  of  the  portal 
veins  are  not  obliterated.  In  true  at- 
rophic cirrhosis  the  hyperplastic  con- 
nective tissue  surrounds  a  number  of 
lobules,  retracts  upon  them,  and  leads  to 
compression  of  the  portal  vessels.  The 
changes  taking  place  in  the  liver-cells  in 
the  two  conditions  are  also  different,  be- 
ing, as  the  result  of  malaria,  of  a  gTave 
nature  and  primarily  local,  while  in  true 
atrophic  cirrhosis  they  depend  upon  the 
newly-formed  perilobular  connective  tis- 
sue. 

The  Bone-marrow.  —  The  marrow  of 
the  long  ones,  particularly  in  the  upper 
and  lower  portions,  is  usually  red  and  its 
consistence  somewhat  increased.  The 
microscopical  examination  reveals  pro- 
liferation, more  or  less  active,  of  the  cel- 
lular elements  of  the  marrow,  and  greatly 
increased  vascularity.  The  mononuclear 
myelocytes,  both  large  and  small,  are  in- 
creased and  many  of  them  show  evidences 
of  degeneration.  Nucleated  red  blood- 
cells,  or  normoblasts,  are  found  in  large 
numbers,  as  well  as  a  few  megaloblasts 
or  gigantoblasts.  Pigment  disappears 
from  the  bone-marrow  much  earlier  than 
from  the  other  organs.  In  rare  cases  the 
marrow  presents  the  same  features  as  is 
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found  in  pernicious  anaemia,  showing  a 
considerable  number  of  gigantoblasts 
and  megaloblasts. 

The  Kidneys. — No  marked  changes  oc- 
cur in  the  kidneys  in  chronic  malaria. 
Kelseh  and  Kiener,  however,  describe 
two  forms  of  kidney  occasionally  met 
with  in  this  condition:  the  congested 
form  and  the  atrophic  form.  The  histo- 
logical changes  characterizing  these  con- 
ditions seem  hardly  called  for  in  the  scope 
of  the  present  article. 

Diagnosis. — The  diagnosis  of  malarial 
fevers  mainly  depends  upon  the  result  of 
the  examination  of  the  blood,  and  the 
more  doubtful  the  case,  the  more  it  re- 
sembles some  other  affection,  the  more 
necessary  is  a  resort  to  this  means  of 
attaining  a  positive  conclusion.  To  a 
less  degree  the  diagnosis  is  established  by 
the  results  of  the  therapeutic  test:  i.e., 
the  administration  of  quinine  and  the 
clinical  manifestations. 

In  many  eases  the  symptom-grouping, 
the  regularly-recurring  paroxysms,  and 
the  orderly  sequence  with  which  the 
various  stages  succeed  one  another  may 
be  quite  sufficiently  characteristic  to 
warrant  the  diagnosis  of  malaria.  This 
is  particularly  true  if  the  case  be  one  of 
single  tertian,  single  quartan,  or  double 
quartan  infection,  for  no  disease  through 
any  considerable  period  of  time  will  pre- 
sent such  regularity  in  the  recurrence  of 
the  febrile  paroxysms.  There  are  many 
affections  frequently  encountered,  how- 
ever, which  offer  some  difficulty  in  dif- 
ferentiating from  malarial  fever  of  quo- 
tidian type  whether  due  to  double  ter- 
tian or  triple  quartan  infection. 

Pulmonary  tuberculosis — from  its 
wide  prevalence  and  the  fact  that  it  is  fre- 
quently attended  by  daily  febrile  parox- 
ysms consisting  of  more  or  less  well-de- 
fined stages  of  chill,  fever,  and  sweating 
— is  probably  more  commonly  mistaken 


for  malaria,  in  regions  where  the  latter 
affection  prevails,  than  any  other  disease. 
Only  ignorance  or  carelessness,  on  the 
part  of  the  physician,  however,  can  re- 
sult in  confusing  the  two  maladies.  In 
tuberculosis  the  absence  of  splenic 
enlargement,  the  ansemia  lacking  the 
peculiar  sallowness  of  malaria;  the  oc- 
currence of  the  febrile  paroxysm  in  the 
later  hours  of  the  afternoon  instead  of 
the  forenoon,  except  when  the  inverse 
type  of  fever  prevails;  the  result  of  the 
physical  examination  of  the  lungs,  the 
presence  of  tubercle  bacilli  in  the  spu- 
tum, and  the  result  of  the  blood-ex- 
amination constitute  a  group  of  events 
which,  when  properly  interpreted,  pre- 
clude the  possibility  of  confusion  be- 
tween these  two  diseases. 

Other  septic  processes  may  be  con- 
fused with  malarial  fever,  such  as  the 
fever  accompanying  malignant  endo- 
carditis; septic  processes  involving  the 
biliary  passages  or  the  genito-urinary 
organs,  as  pyelitis,  pyelonephritis,  or 
urethral  fever,  so  called,  arising  from 
gonorrhoea  or  the  introduction  of  instru- 
ments into  this  passage;  the  fever  asso- 
ciated with  malignant  new  growths,  or 
empyemata  in  various  locations.  In  all 
these  instances  the  previous  history  of 
the  case,  the  results  of  the  physical  ex- 
amination and  the  examination  of  the 
blood  will  decide  the  diagnosis.  Of 
these,  of  course,  the  most  important  is 
the  blood-examination;  the  absence  of 
leucoeytosis,  or  actual  reduction  of  the 
number  of  leucocytes,  and  the  presence 
of  parasites  in  malaria;  the  presence  of 
leucoeytosis  and  absence  of  parasites  in 
the  various  forms  of  septicaemia. 

The  Kstivo-autumnal  fevers  may  also 
be  confused  with  tuberculosis  and  other 
septic  processes  particularly  in  those  in- 
stances where  the  intervals  between  the 
paroxysms  are  well  marked.     The  same 
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means  of  differentiation  are  to  be  in- 
voked, however,  as  in  the  case  of  the 
regularly-intermittent  fevers.  When  by 
retardation  and  anticipation  of  the  par- 
oxysms, however,  the  intervals  between 
them  become  almost  or  completely  oblit- 
erated, agstivo-autumnal  fever  may  so  re- 
semble typhoid  fever  that  an  examina- 
tion of  the  blood  becomes  necessary  to 
establish  the  diagnosis.  Here  the  pres- 
ence or  absence  of  the  parasites  must 
alone  be  depended  upon,  as  in  neither 
disease  does  leucocytosis  occur.  Clin- 
ically the  persistence  of  a  trace  of  the 
paroxysm,  the  presence  of  jaundice,  early 
anagmia,  herpes  or  urticaria,  and  the  rela- 
tive infrequency  of  Ehrlich's  diazo-reac- 
tion  in  the  urine  will  aid  in  confirming 
a  diagnosis  of  malaria. 

Four  undoubted  instances  in  which  the 
co-existence  of  malaria  and  typhoid  has 
been  actually  proved  by  microscopical 
blood-examinations.  These  at  least  are 
all  that  it  has  been  possible  to  find  on 
record. 

Other  than  irregularity  of  fever,  and 
occasionally  chills,  there  is  nothing  in 
these  cases  of  mixed  infection  by  which 
to  suspect  their  nature,  and  the  course 
of  the  typhoid  malady  is  not  influenced; 
it  only  proves  how  necessary  it  is  in  all 
instances  of  typhoid  fever,  especially  of 
the  irregular  kinds,  to  make  blood-exami- 
nations for  malarial  parasites.  J.  M.  Da 
Costa  (Internat.  Clinics,  vol.  ii,  Seventh 
Series). 
The    PERNICIOUS    FORMS    OF    MALARIA 

are  to  be  separated  from  conditions  with 
which  they  are  likely  to  be  confounded 
chiefly  by  an  examination  of  the  blood. 
In  these  forms  confusion  may  arise  be- 
tween the  hsemorrhagie  type  and  yellow 
fever,  the  choleriform  type  and  Asiatic 
cholera,  the  comatose  type  and  insola- 
tion, and  the  hsemoglobinuric  type  and 
ordinary  paroxysmal  hsemoglobinuria. 
To  the  observer  the  examination  of  the 
blood  may  constitute  the  only  positive 
means  of  reaching  a  definite  conclusion. 


Chronic  malarial  cachexia  is  to  be  dif- 
ferentiated from  the  grave  anaemias,  leu- 
kaemia, and  pseudoleukaemia  by  the  ex- 
amination of  the  blood,  or,  when  this 
fails  to  give  positive  results,  by  the  early 
history  of  the  patient  and  the  amena- 
bility of  the  condition  to  proper  remedial 
measures. 

The  administration  of  quinine  is  the 
therapeutic  test  for  malaria,  and  is  of 
importance  if  it  be  impossible  to  make 
a  microscopical  examination  of  the  blood. 
Under  the  influence  of  proper  doses  of 
this  drug  no  malarial  fever  will  persist 
for  more  than  four  or  five  days. 

Neglect  of  examinations  of  blood  has 
led  to  the  gravest  mistakes.  A  patient 
presented  herself  to  a  surgeon,  complain- 
ing of  pain  in  the  lower  abdomen,  pelvis, 
and  back,  with  chills  and  fever.  Upon 
examination  a  mild  pelvic  peritonitis  was 
found.  She  was  advised  to  have  the  tubes 
and  ovaries  removed,  and  submitted  to 
the  operation.  The  patient  had  a  severe 
chill  the  next  day,  followed  by  a  rise  of 
temperature  to  107°,  and  collapse.  The 
blood  was  then  examined  and  found  teem- 
ing with  malarial  organisms.  The  patient 
eventually  recovered,  but  nevertheless 
the  operator  was  negligent  in  not  exclud- 
ing by  systematic  study  of  the  case  the 
possibility  of  malarial  infection,  before 
performing  what  proved  to  be  an  unneces- 
sary mutilating  operation.  W.  W.  Rus- 
sell (Johns  Hopkins  Hosp.  Bull.,  Nov. 
and  Dec,  '96). 

Cases  of  malaria  illustrating  its  vari- 
ous manifestations.  One  commenced  with 
symptoms  of  catarrhal  dysentery  without 
chill  or  variation  of  temperature,  the 
symptoms  exhibiting  periodic  exacerba- 
tion. In  another  ease  there  was  severe 
diarrhoea,  with  two  days'  intermission 
and  considerable  malaise;  in  another  di- 
arrhoea of  three  weeks'  duration.  A  case 
of  ulcerative  stomatitis  was  cured  on 
three  occasions  with  quinine.  Other  cases 
presented  urticaria,  conjunctivitis,  leg- 
ulcers,  periodic  pains  in  the  knee,  Bell's 
palsy  with  periodic  fever,  paralysis  of 
the  extensor  muscles  of  the  right  hand, 
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with  the  development  ultimately  of  typ- 
ical intermittent  fever.  In  all  of  these 
cases  but  one  the  malarial  parasite  was 
found  in  the  blood,  sometimes  only 
after  repeated  examinations,  and  quinine 
caused  prompt  recovery.  R.  A.  Goodner 
(Med.  News,  Dec.  17,  '98). 

If  two  drops  of  malarial  blood  (or 
one  of  malarial  and  one  of  healthy) 
are  placed  on  cover-glasses  and  then 
brought  into  contact  and  closely  pressed 
together  to  get  a  uniform  layer,  in  less 
than  a  minute  the  red  corpuscles  group 
themselves  into  masses  of  from  3  to  5 
up  to  SO  to  100  or  more.  The  leucocytes 
take  no  part,  and  if  they  are  included 
in  one  of  the  masses  they  are  sur- 
rounded by  a  zone,  free  from  cells,  as  if 
they  exercised  a  negative  chemotactie 
force.  The  ordinary  roulette  arrange- 
ment is  never  met  with  in  a  well-made 
malarial  preparation.  Grixoni  (Gazz. 
degli  Osped.,  May  12,  1901). 

Diazo-reaction  in  malaria  studied  dur- 
ing the  recent  epidemic  in  Algiers.  In 
judging  the  results  of  the  reaction  not 
only  was  notice  taken  of  the  color  of  the 
body  of  the  liquid,  but  especial  atten- 
tion was  given  to  the  coloration  of  the 
foam  produced  by  violent  agitation. 
Seventy  examinations  of  forty-four  con- 
secutive cases  reported.  The  observa- 
tions were  made  both  before  and  after 
the  crisis  of  the  disease.  Of  these  ex- 
aminations 47  gave  negative  results,  15 
were  doubtful,  7  were  slightly  positive, 
and  1  gave  a  reaction  of  fair  intensity. 
This  method  rarely  fails  to  give  a  dif- 
ferentiation between  malaria  and  ty- 
phoid, and  is  of  value  when  bacterio- 
logical methods  are  inaccessible  or  fail. 
J.  Brault  (Comptes  Soc.  Biol.,  Nov.  8, 
1901). 

Study  of  the  agglutinating  property 
of  the  blood  of  malarial  patients.  The 
blood  or  the  serum  of  a  healthy  man 
mixed  with  the  blood  of  another  healthy 
man  does  not  produce  any  agglutina- 
tion. The  serum  of  a  healthy  man  ac- 
quires the  agglutinating  property  when 
it  is  obtained  in  a  manner  which  injures 
the  red  blood-cells.  The  addition  of  a 
solution  of  sodium  chloride,  containing 
1  per  cent,  of  a  quinine  salt,  to  the 
blood  or  the  serum  of  a  malarial  patient 


destroys  the  phenomenon  of  agglutina- 
tion. This  property  may  serve  as  a 
means  of  diagnosis  between  the  serum 
or  blood  of  a  healthy,  and  that  of  a 
malarial,  person.  In  the  malarial  se- 
rums so  treated  the  failure  of  the  ag- 
glutinating phenomenon  to  disappear  in- 
dicates the  presence  of  another  in- 
fectious process.  D.  Lomonacio  and  L. 
Panichi  (Riforma  Medica,  Feb.  11,  12, 
and  13,  1902). 

Analysis  of  195  cases  of  latent  and 
masked  malarial  fevers.  In  the  writer's 
series  the  blood-examination  determined 
the  diagnosis  in  all  cases.  One  hundred 
and  fifty  of  these  patients  were  found  to 
be  suffering  from  festivo -autumnal  in- 
fections, 44  from  tertian  infections,  and 
1  from  quartan  infection.  Fifty-five  of 
these  cases  had  been  wrongly  diagnosed 
as  chronic  dysentery;  19  as  chronic 
diarrhoea;  and  a  list  of  some  thirty  dis- 
eases is  given  for  which  these  latent  and 
masked  cases  of  malaria  were  at  first 
diagnosed.  The  source  of  infection  was 
traced  in  180  cases;  120  suffered  from 
their  first  attack  in  the  Philippine  Is- 
lands, while  60  gave  a  history  of  having 
their  first  attack  in  Cuba.  C.  F.  Craig 
(Medical  Record,  Feb.  15,  1902). 

The  necessity  for  examination  of  the 
blood  in  making  a  diagnosis  of  malaria 
emphasized.  In  one  series  of  7000  cases 
suffering  from  various  ailments  malarial 
fever  was  stated  to  exist  as  the  cause  of 
admission,  or  as  a  complication  thereof, 
in  from  54  to  55  per  cent,  of  all  cases, 
the  maximum  being  in  January  and  Feb- 
ruary of  each  year,  the  minimum  in 
July  and  August.  Upon  the  arrival  of 
a  competent  pathologist  the  average  fell 
to  about  10  per  cent.,  and  remained  in 
that  vicinity  until  the  pathologist  de- 
parted, when  it  immediately  rose  again. 
The  diagnosis  reached  during  the  time 
of  the  pathologist's  stay  had  been  by 
means  of  the  microscope  only,  due  al- 
lowance being  made  for  the  recent  use 
of  antiperiodies,  spontaneous  conva- 
lescence, etc.  The  diagnosis  reached  at 
other  times  was  clinical.  Ford  (Medical 
Record,  April  5,  1902). 

The  writer  divides  his  66  cases  into 
the  following  three  classes:  Those  in 
which  the  diagnosis  of  malaria  was  clear 
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from  the  beginning,  those  in  which  the 
diagnosis  was  made  onty  after  a  blood 
examination  had  been  made,  and  those 
which  were  not  malarial.    A  percentage 
of  large  mononuclear  leucocytes  above 
12     is     diagnostic     of     malaria.      The 
lymphocytes  are  usually  increased;    the 
total    leucocytie    count    is    diminished; 
myelocytes  are  frequently  present  to  an 
appreciable     extent;     the     erythrocytes 
are  diminished;    but  the  haemoglobin  is 
not   much   diminished,   the   color    index 
often  being  above  1.     If,  in  a  malarial 
case,  the  fever  is  very  recent,  the  blood- 
changes  may  not  have  had  time  to  de- 
velop.    If  leueocytosis  is  present  from 
any   cause,    the    12   per    cent,    of   large 
mononuclears    may    appear    not    to    be 
present.     If  the  temperature  is  103°  F. 
or  more  when  the  puncture  is  made,  the 
above  conditions  may  not  be  found.    D. 
W.    Keiller    Moody    (Brit.    Med.    Jour., 
March  2S.  1903). 
Complications    and    Sequelae.  —  Com- 
plications are,  in  great  part,  the  result 
of  mixed  infections  with  other  morbific 
agents,  and  comparatively  few  are  due 
to  the  direct  action  of  the  malarial  toxin, 
although  some  may  arise  from   causes 
that  are  purely  mechanical. 

The  complications  of  malaria  involve, 
with  the  greatest  frequency,  the  follow- 
ing organs  in  the  order  given:  The  di- 
gestive tract,  the  genito-urinary  system, 
these  two  systems  are  involved  with 
equal  frequency;  the  heart  and  blood 
vascular  system;  the  respiratory  sys- 
tem; nervous  system;  diseases  of  the 
bones,  muscles,  and  joints;  diseases  of 
the  skin;  diseases  of  the  lymphatic  sys- 
tem; diseases  of  the  organs  of  special 
sense;  diseases  of  metabolism — notable 
among  these  are  diabetes  and  amy- 
loid degeneration.  John  C.  Hemmeter 
(American  Medicine,  Nov.  14,  1903). 

The  Lungs.  —  Croupous  pneumonia 
and  broncho-pneumonia  may  occur  as 
true  complications  of  malaria,  and  are 
then,  of  course,  to  be  considered  as  due 
to  secondary  infections,  and  not  as  a  re- 
sult of  the  specific  malarial  toxin.  The 
latter  may  render  the  person  more  sus- 


ceptible to  pneumococcic  infection  by 
impairing  the  general  resistance,  but  no 
more  intimate  relation  exists  between 
the  two  diseases.  Of  course,  the  condi- 
tions already  described  as  associated  with 
the  pneumonic  form  of  pernicious  fever 
in  all  probability  depend  upon  the  local- 
ization of  the  parasite  in  the  pulmonary 
blood-vessels  and  are  therefore  directly 
due  to  the  malarial  infection;  but  this 
is  not  a  true  pneumonia  and  is  unaccom- 
panied by  the  signs  of  consolidation. 

The  association  of  pleurisy  and  mala- 
ria may  occur  and,  as  with  pneumonia, 
is  to  be  regarded  as  purely  accidental  and 
in  no  wise  a  consequence  of  the  original 
infective  process. 

Tuberculosis. — The  malarial  subject  is 
equally  as  liable  to  pulmonary  tuberculo- 
sis as  the  non-malarial.  This  is  con- 
trary to  the  views  held  by  early  observers, 
who,  following  the  lead  of  Boudin  (Traite 
des  Fievres  Intermittentes,  Paris,  '42), 
adopted  the  view  that  the  two  infections 
were  in  some  manner  incompatible  with 
each  other.  As  a  matter  of  fact,  in  warm 
climates  where  malaria  prevails  its  asso- 
ciation with  tuberculosis  is  uncommon 
because  the  climatic  conditions  are  such 
as  limit  the  occurrence  of  this  infection, 
and  in  regions  where  tuberculosis  pre- 
vails malaria,  as  a  rule,  is  infrequent. 
To  climatic  conditions,  therefore,  rather 
than  to  any  antagonism  between  the  two 
infections  is  to  be  ascribed  their  rela- 
tively infrequent  association  in  the  same 
subject. 

Typhoid  Fevee.  —  The  relations  be- 
tween typhoid  fever  and  malaria  are  the 
same  as  between  malaria  and  other  in- 
fective processes.  From  our  present 
knowledge  of  malarial  fever  and  the  aid 
in  diagnosis  afforded  by  the  microscope 
we  know  that  there  is  no  distinct  clin- 
ical type  of  the  disease  to  which  the 
term  typho-malaria  may  be  properly  ap- 
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plied.  The  class  of  cases,  the  continued 
forms  of  asstivo-autumnal  fevers,  which 
have  been  the  source  of  so  much  con- 
fusion respecting  the  two  infections,  have 
already  been  referred  to.  The  examina- 
tion of  the  blood  in  these  eases  and  the 
action  of  quinine  afford  means  of  diag- 
nosis as  easy  of  application  as  they  are 
•decisive  in  results.  An  acute  malarial 
infection  or  the  lighting  up  of  an  old 
one  may  occur  in  the  course  of  typhoid 
infection,  and  the  symptoms  of  the  latter 
may  be  so  modified  as  to  indicate  the 
character  of  the  complication,  but  the 
two  infections  complete  their  course  in- 
dependently of  each  other  and  their  as- 
sociation does  not  give  rise  to  a  new 
clinical  or  pathological  entity. 

Infections  other  than  typhoid  fever, 
such  as  the  eruptive  fevers,  acute  rheu- 
matism, and  the  like,  bear  the  same  rela- 
tion to  malaria. 

Chronic  Malarial  Cachexia. — As 
the  result  of  neglected  cases  of  malarial 
fever,  usually  of  the  aestivo-autumnal 
variety,  or  as  the  result  of  inadequate 
treatment  by  quinine,  a  series  of  relapses 
occur  which  eventually  give  rise  to  such 
impairment  of  the  general  health  as  to 
establish  a  chronic  cachexia.  This  is  the 
most  frequently  met  with  sequel  to  mala- 
rial fever  and  first  manifests  itself  as  an 
ansemia,  which,  if  the  cause  be  not  re- 
moved, may  develop  to  the  gravest  pro- 
portions. The  patient's  appearance  be- 
comes distinctive,  and,  with  the  evidences 
of  profound  anasmia,  the  skin  presents 
a  sallow  or  muddy  color;  the  mucous 
membranes  are  all  but  colorless,  while 
the  extreme  exhaustion,  breathlessness 
upon  the  slightest  exertion,  headache, 
and  subcutaneous  oedema  indicate  the 
gravity  of  the  changes  that  have  occurred 
in  the  blood.  Digestive  disturbances  are 
common  and  the  tongue  is  frequently 
coated.    Great  enlargement  of  the  spleen, 


the  most  pronounced  that  may  be  en- 
countered, occurs  in  this  condition,  giv- 
ing rise  to  the  popular  term  of  "ague- 
cake."  Neuralgia,  especially  of  the 
supraorbital  and  intercostal  nerves,  is  a 
common  incident  and  the  occurrence  of 
vertigo  upon  any  sudden  change  of  posi- 
tion may  interfere  with  the  patient's  lo- 
comotion. In  advanced  cases  dropsical 
effusions  into  the  serous  cavities  may 
take  place,  while  marked  emaciation,  ex- 
haustive diarrhoea,  anorexia,  and  pro- 
found asthenia  render  the  patient  par- 
ticularly susceptible  in  intercurrent  in- 
fections. 

Chronic  malarial  cachexia  may  pursue 
throughout  an  afebrile  course  or  it  may 
be  punctuated  by  irregularly-recurring 
paroxysms  of  mild  pyrexia;  in  still  other 
instances  an  irregular,  subfebrile  tem- 
perature may  exist  for  a  long  period. 
While  any  variety  of  malarial  infection 
may  be  followed  by  cachexia,  it  usually 
occurs  as  a  sequel  to  the  a?stivo-au- 
tumnal.  The  blood-examination  may  be 
negative.  In  aastivo-autumnal  infections, 
however,  crescents  and  ovoid  bodies  are 
nearly  always  found,  while  in  other  in- 
fections pigmented  leucocytes  and  a  few 
parasites  are  usually  to  be  seen. 

Eelapses.  ■ —  This  sequel  has  already 
been  referred  to  as  arising  from  the  fail- 
ure to  pursue  treatment  sufficiently  to 
destroy  all  the  parasites  at  the  period  of 
sporulation,  so  that  the  parasites  thus 
escaping  continue  to  pass  through  suc- 
cessive cycles  of  development  until  a 
group  is  produced  of  sufficient  size  to 
cause  the  toxic  manifestations  consti- 
tuting a  paroxysm.  There  are  other  in- 
stances, however,  in  which  the  relapse 
takes  place  a  long  time  after  the  termina- 
tion of  the  original  paroxysm,  and  such 
instances  have  been  ascribed  to  the  per- 
sistence of  some  form  of  the  parasite 
within  some  of  the  internal  organs. 
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Anemia. — In  addition  to  the  changes 
in  the  blood  indicative  of  secondary 
anaemia  of  a  grave  type,  in  certain  in- 
stances the  alterations  characteristic  of 
progressive  pernicious  anasmia  occur;  the 
termination  of  such  cases  is,  of  course, 
a  fatal  one. 

Hepatic  Sequels. — The  malarial  in- 
fection is  undoubtedly  the  basis  for 
hepatic  changes  in  a  certain  number  of 
cases.  These  changes  have  already  been 
referred  to,  and  as  they  are  usually  un- 
accompanied by  clinical  manifestations, 
further  reference  to  them  need  not  be 
made. 

Nephritis.  —  Some  involvement  of 
the  kidneys  usually  occurs  in  very  grave 
malarial  infection.  Nephritis  in  its  most 
intense  forms  is  to  be  found  in  associa- 
tion with  malarial  hemoglobinuria,  and, 
as  already  stated,  may  then  prove  rapidly 
fatal.  In  ordinary  cases,  however,  re- 
covery ensues  without  permanent  dam- 
age to  the  organs. 

Amyloid  Degeneration.  —  Amyloid 
degeneration  is  of  infrequent  occurrence 
as  a  sequel  to  malaria.  Of  the  145  cases 
of  amyloid  degeneration  in  the  Collective 
Statistics  of  Fehr  only  4  could  be  as- 
cribed to  malarial  infection;  and  of  43 
cases  reported  by  Rosenheim  only  4  fol- 
lowed this  infection  (Mannaberg). 

Mental  disturbances,  disorders  of 
the  special  senses,  peripheral  neuritis, 
cerebral  and  spinal  paralyses  may  occur 
as  post-malarial  manifestations.  As  a 
rule,  their  tendency  is  toward  complete 
Tecovery. 

Six  cases  of  paralysis  of  the  bladder  oc- 
curring in  the  course  of  malarial  affec- 
tions. Patients  were  all  men,  and  mostly 
those  past  middle  life.  Sometimes  the 
paralysis  came  on  in  the  course  of  ma- 
larial fever;  in  other  instances  it  was  the 
first  symptom  of  malarial  infection.  Once 
it  had  appeared,  it  did  not  subside  until 
the  malarial  trouble  was  entirely  cured, 
and  then  it  disappeared  as  suddenly  as  it 


had  set  in.  Marion  (N.  Y.  Med.  Jour.; 
Medical  Bull.,  Dec,  '97). 

Retinal  lesions  found  in  the  graver 
forms  of  malarial  poisoning:  swelled  ar- 
teries and  veins,  perivascular  oedema,  and 
sometimes  swelling  of  the  papilla  itself. 
In  the  blood  of  the  retinal  vessels  were 
found  the  well-known  changes  in  the  red 
blood-corpuscles  characteristic  of  malaria. 
Guarnieri  (Arch,  per  la  Sci.  Med.,  No.  1, 
'97). 

Diagnosis  between  quinine  and  malarial 
amblyopia  can  only  be  made  by  an  ex- 
amination of  the  fundus  of  the  eye.  By 
this  method  retinal  alterations  are  found 
like  those  observed  in  patients  suffering 
from  malarial  disease,  or  simply  isehaemie 
troubles,  as  in  cases  of  quinine  intoxica- 
tion. It  is  very  rare  that  amaurosis  due 
to  malaria  shows  a  tendency  to  remain 
and  becomes  permanent,  while  quinine 
amblyopia,  even  when  it  is  not  perma- 
nent, persists  for  a  considerable  time. 
Isehamiia  of  the  disk  constitutes  the  true 
pathognomonic  sign  of  cinchonic  intoxi- 
cation. If  nerve-atrophy  is  accompanied 
by  marked  contraction  of  the  retinal  ves- 
sels, and  the  ocular  trouble  has  immedi- 
ately followed  the  malarial  manifesta- 
tions which  call  for  necessary  energetic 
quinine  medication,  the  patient  is  suffer- 
ing from  quinine  amaurosis.  Juan 
Santos  (N.  Y.  Med.  Jour.,  May  14,  '98). 

The  disturbances  of  speech  mostly  ob- 
served in  malaria  occur  in  the  form  of 
ataxic  aphasia.  A  simple  difficulty  of 
speech  or  stammering  is  of  rare  occur- 
rence. Disturbances  of  speech  are  more 
frequently  observed  in  connection  with 
the  malignant  forms  of  the  disease. 
They  occur  either  together  with  the 
paroxysm  or  at  the  height  of  the  dis- 
ease; rarely  at  the  end  of  it.  Malarial 
aphasia  is  more  frequent  in  men  than  in 
women.  It  is  frequently  accompanied 
by  paralysis.  Malarial  aphasia  is  usu- 
ally temporary,  is  of  short  duration,  and 
entirely  recovered  from.  I.  E.  Tika- 
nadze  (Phila.  Med.  Jour.,  June  29,  1901). 

Malarial  neuritis  presents  most  of  the 
symptoms  familiar  in  other  toxsemie 
forms  of  neuritis.  In  the  differential 
diagnosis  the  following  points  are  im- 
portant. In  malarial  neuritis:  1.  The 
course    of   the    disease    is    intermittent, 
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these  intermittenees  corresponding  to 
the  febrile  accesses.  2.  The  tendon- 
reflexes  are  frequently  preserved,  and 
may  even  be  exaggerated;  tremor, 
ataxia,  and  athetoid  movements  in  the 
paretic  limbs  are  not  uncommon,  and  at 
the  onset  there  may  be  bulbar  symp- 
toms. 3.  The  sensory  disturbances  are 
irregular  and  dissociated,  sometimes 
grouped  according  to  the  wearing  of 
gloves  or  stockings,  and  frequently  sug- 
gestive of  hysteria.  4.  The  rarity  of 
complete  reaction  of  degeneration  in  the 
paralyzed  muscles.  5.  The  frequency  of 
vasomotor  and  trophic  disturbances.  6. 
The  almost  constant  failure  of  sphincter 
trouble.  These  are  the  chief  directions 
in  which  malarial  neuritis  may  be  sepa- 
rated from  other  forms  of  neuritis. 
Schupper  (II  Policlinico,  H.  5,  f.  4,  1902). 

Prognosis. — The  prognosis  of  malaria 
is  influenced  by  a  number  of  conditions 
the  most  important  of  which  is  the 
variety  of  parasite  to  which  infection 
may  be  due.  Thus,  the  prognosis  of  or- 
dinary quartan  and  tertian  fevers  when 
properly  treated  is  almost  always  favor- 
able, although  even  these  milder  forms 
of  infection,  if  treatment  be  neglected  or 
inefficiently  carried  out,  may  be  followed 
by  cachexia  or  anaamia  of  severe  grade. 
As  already  mentioned,  however,  the  tend- 
ency in  these  infections  is  toward  spon- 
taneous recovery.  iEstivo-autumnal  in- 
fections, on  the  other  hand,  show  this 
tendency  to  a  much  less  degree,  and  if 
left  to  themselves  are  much  more  likely 
to  pass  on  into  one  of  the  grave  post- 
malarial  conditions,  or  to  develop  per- 
nicious manifestations;  nevertheless  the 
prognosis  of  ordinary  asstivo-autumnal 
fevers,  when  properly  treated,  is  favor- 
able, although  it  must  be  borne  in  mind 
that  in  this  infection  greater  activity  of 
treatment  is  demanded. 

In  the  pernicious  fevers  the  prognosis 
is  always  grave  and  can  never  be  consid- 
ered as  favorable  until  that  period  of 
time  has  passed  during  which  the  occur- 


rence of  a  second  paroxysm  is  likely. 
These  cases,  of  course,  call  for  the  great- 
est activity  in  treatment,  and  upon  the 
efficiency  with  which  this  is  carried  out 
the  prognosis  largely  depends. 

The  grave  anaemias  occurring  as  se- 
quelae of  malaria  are  events  which  should 
cause  the  deepest  concern  regarding  ulti- 
mate recovery;  their  course  is  only  too 
apt  to  show  progressive  tendencies.  The 
prognosis  of  chronic  malarial  cachexia 
depends  largely  upon  the  patient's  abil- 
ity and  willingness  to  take  advantage  of 
changed  climatic  conditions. 

Malaria  is  a  disease  that  rarely  kills  in 
the  large  towns  of  the  Atlantic  sea-board. 
William  Osier  (Internat.  Med.  Mag.,  Jan., 
'96). 

Malarial  infection  in  Cuba  is  extremely- 
severe,  and  attacks  all  of  the  population. 
It  continues  for  an  indefinite  time,  ag- 
gravates   all    associated    disorders,    and 
one  attack  predisposes  to  another.     The 
victim   of   paludism   has   his   powers   of 
resistance   lowered,   and,   while   the   im- 
mediate mortality  is  comparatively  small, 
yet  to  it  must  be  added  a  large  number 
of  deaths  which  are  to  be  attributed  to 
malarial  cachexia  and  intercurrent  com- 
plications.    J.  M.  Espada  (Jour,  de  Hy- 
giene, June  22,   '99). 
Treatment.- — In  cinchona  and  its  de- 
rivatives, more  particularly  quinine,  we 
possess  a  remedy  against  malaria  that 
may  be  regarded  as  a  true  specific.    That 
quinine  owes  its  efficacy  in  malaria  to 
the  destructive  influence  which  it  exerts 
upon  the  parasite  is  now  agreed  to  by 
all  observers.    The  changes  in  the  para- 
site   resulting    from    its    administration 
have  been  given  close  study  by  Laveran, 
Golgi,  Eomanowsky,  Marchiafava,  Big- 
nami,  Mannaberg,  and  others.    The  ac- 
tion is  most  marked  upon  the  young  ex- 
tracorpuscular   bodies   and   very   slight 
upon  the  parasite  during  the  corpuscular 
phase  of  its  existence.    This  is  true  not 
only  of  the  parasites  of  the  regularly  in- 
termittent group  of  fevers,  but  is  also 
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true  of  the  parasite  of  sestivo-autumnal 
fever.  It  follows,  therefore,  that  the  ad- 
ministration of  quinine  a  few  hours  be- 
fore an  expected  paroxysm  will  not  pre- 
vent its  occurrence,  because  at  the  time 
of  its  administration  the  parasites  being 
within  the  corpuscles  are  in  that  phase 
of  their  cycle  of  existence  during  which 
they  are  the  least  susceptible  to  the  ac- 
tion of  the  drug.  Segmentation  is  not 
prevented,  therefore,  and  the  paroxysm 
occurs,  but  the  resulting  free  young  seg- 
ments are  destroyed  and  their  further 
evolution  cut  short,  so  that  the  next  suc- 
ceeding paroxysm  is  averted. 

After  the  administration  of  quinine 
the  active  movements  of  the  amoeboid 
parasite,  particularly  of  the  tertian  vari- 
ety, are  observed  to  lessen,  while  the  pig- 
ment tends  to  clump  and  the  parasite 
becomes  more  highly  refractive.  At  the 
same  time  the  parasites  are  much  dimin- 
ished in  number  and  present  the  evi- 
dences of  degeneration,  hydropic  and 
fragmented  forms  prevailing. 

The  mode  of  administering  quinine  is 
to  be  regulated  in  accordance  with  the 
exigencies  of  the  case.  In  the  milder 
forms  of  infection  its  administration  by 
the  mouth  is  the  preferable  mode,  while 
in  cases  of  severe  grade,  where  quick 
action  of  the  specific  is  all-important, 
and  in  cases  in  which  the  drug  induces 
vomiting,  its  hypodermic  administration 
is  demanded.  By  the  mouth  quinine  is 
best  given  in  solution,  notwithstanding 
its  bitter  taste,  as  in  this  form  only  will 
its  prompt  absorption  be  absolutely  as- 
sured. If  given  in  capsule,  or  as  the 
much-resorted-to  quinine  pill,  at  best  the 
absorption  of  the  drug  is  delayed  and  at 
the  worst  may  be  passed  off  by  the  bowel 
within  the  undissolved  capsule  or  pill- 
coating.  Under  certain  circumstances  it 
may  be  deemed  advisable  to  give  quinine 
in  the  form  of  rectal  enemata;    this  is 


the  least  certain  of  all  the  methods  of 
administering  the  drug,  however,  and 
should  only  be  employed  when  for  some 
reason  its  administration  by  one  of  the 
other  methods  is  contra-indicated. 

Microscopical  observation  of  the  effects 
of  quinine  on  the  blood  of  malarial  pa- 
tients (quartan  type),  who  have  not 
been  treated  with  quinine:  As  the  red 
corpuscle  is  necessary  for  the  life  of  the 
parasite,  quinine,  by  driving  the  parasite 
out  of  its  element,  places  it  under  con- 
ditions unfavorable  and  destructive  to  its 
development.  Therefore  quinine  should 
not  be  given  in  the  febrile  stage  of  the 
disease,  but  during  the  non-febrile  in- 
tervals, when  the  early  forms  of  the  para- 
site are  present  in  the  blood  in  greatest 
number.  Lomonaco  and  Panichi  (Cen- 
tralb.  f.  d.  med.  Wissensch.,  Aug.  19,  '99). 
The  special  effect  of  quinine  in  ma- 
laria can  hardly  be  explained  as  a  direct 
outcome  of  its  toxicity  with  regard  to 
Plasmodia?,  although  this  undoubtedly 
is  very  considerable,  and  if  an  explana- 
tion of  this  effect  is  looked  for,  a  pecul- 
iarity so  distinct  as  the  power  to  make 
microorganisms  sensitive  in  relation  to 
light  must  not  be  left  out  of  considera- 
tion. 

Quinine  preparations  have  decided 
sensitiveness-arousing  qualities.  TJ11- 
mann's  investigations  show,  for  in- 
stance, that  paramsecise,  which  are 
placed  in  solutions  of  quinine  of  V200007 
first  die  after  about  five  hours  when 
standing  in  the  dark,  while  they  are 
killed  in  the  course  of  eight  minutes  if 
placed  in  sunlight,  under  conditions 
which  generally  have  no  baneful  effects 
upon  paramseciae. 

According  to  Jacobson's  and  Dreyer's 
experiments,  light,  even  after  having 
passed  through  a  layer  of  animal  tis- 
sue, can  exercise  its  microbicidal  effect 
upon  the  sensitive-made  organs.  The 
depth  at  which  it  may  be  possible  to 
obtain  an  effect  will,  of  course,  among 
other  things,  depend  upon  the  intensity 
of  the  light. 

The  tissues  of  the  human  body  are 
pellucid,  and  even  if  only  a  compara- 
tively small  portion  of  the  surface  of 
the  body  is  exposed  to  light,  the  blood, 
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and  with  it ,  the  plasrnodiae,  will,  on 
account  of  its  continuous  circulation, 
all  the  same  be  affected  by  the  light. 

The  writer  states  that  if  the  correct- 
ness of  his  views  should  be  confirmed 
by  clinical  experiments,  they  indicate 
the  advisability  of  treating  malarial  pa- 
tients with  sun-baths  or  electric-light 
baths,  in  addition  to  quinine.  Gunni 
Busck  (American  Journal  Medical  Sci- 
ences, July,  1904). 

The  choice  of  the  particular  salt  of 
quinine  to  be  given  is  a  matter  of  some 
importance,  as  they  are  found  to  differ 
widely  in  the  degree  of  their  solubility 
and  the  percentage  of  the  alkaloid  which 
they  contain.  Although  but  very  slightly 
soluble  in  water,  the  sulphate  of  quinine 
is  the  form  most  commonly  employed. 
It  is,  however,  readily  soluble  in  acid 
solutions;  so  that  when  given  in  water 
it  is  customary  to  add  sufficient  sulphuric 
acid  to  effect  its  solution. 

Quinine  is  a  specific  for  all  forms  of 
malarial  infection.  W.  S.  Thayer  (N.  Y. 
Med.  Jour.,  Nov.  20,  '97). 

The  susceptibility  to  quinine  exhibited 
by  some  persons  can  be  nearly  always 
overcome  by  giving  quinine  with  hydro- 
bromic  acid  or  the  bromides — for  ex- 
ample>  twice  as  much  bromide  of  sodium 
as  quinine.  Muriate  of  quinine  favored 
instead  of  the  sulphate.  Andrew  H. 
Smith  (Med.  Rec,  Jan.  15,  '98). 

Fifteen  grains  of  quinine  with  15 
grains  of  powdered  ginger  twice  a  day, 
and  three  doses  of  V=  ounce  of  camphor- 
ated tincture  of  opium  given  in  47  eases 
of  malaria.  Twenty-two  were  cured  at 
once,  5  within  24  hours;  10  within  48 
hours,  and  12  of  the  remaining  15  at 
later  periods;  3  were  not  benefited.  No 
relapse  occurred  in  any  case.  The  para- 
site found  in  most  of  these  cases  was  of 
the  sestivo-autumnal  type.  In  6  cases 
there  was  mixed  infection  with  typhoid 
and  malaria;  4  of  these  got  well  of  the 
malaria  during  the  course  of  the  ty- 
phoid, and  in  2  the  malaria  reappeared 
after  convalescence  from  the  typhoid 
fever.  W.  H.  Thompson  (Med.  News, 
Dec.  17,  '9S). 


Quinine  should  be  administered  only 
when  required,  and  then  given  in  suf- 
ficient doses  to  destroy  the  parasites  in 
the  blood.  The  incubative  period  of 
malaria  is  certainly  not  less  than  five 
days;  therefore  a  person  visiting  a 
malarious  district  should  take  from  7 
to  15  grains  (0.4G  to  1  gramme)  of  qui- 
nine at  bed-time  on  the  fourth  day,  and 
he  should  repeat  this  every  fourth  or 
fifth  day  during  his  stay  in  the  place  or 
until  cold  weather  puts  a  stop  to  the 
liability  to  infection;  he  should  also 
sleep  under  a  mosquito-bar  and  stay 
in-doors  after  sundown. 

Small  daily  doses  of  quinine,  1  to  2 
grains  (0.06  to  0.12  gramme),  simply 
habituate  the  parasites  to  the  presence 
of  the  drug  in  the  blood,  and  they  con- 
tinue their  evolution  in  its  presence. 

Then  an  acid  solution  of  quinine  is  to 
be  used. 

Quinine,  when  combined  with  camphor 
and  capsicum,  will  cause  the  disappear- 
ance of  the  malarial  parasite  from  the 
blood  more  quickly  than  quinine  alone. 

In  the  continued  or  remittent  aistivo- 
autumnal  fevers  the  patient  is  person- 
ally put  on  the  following  prescription. 
It  must  be  compounded  exactly  as  writ- 
ten and  not  filtered.  When  properly 
made,  it  looks  like  buttermilk,  and  must 
be  shaken  each  time  before  using:  — 

R  Magnesium  sulphate,  '/a  ounce. 
Solution  of  ammonium   acetate,   1 

ounce. 
Quinine  sulphate,  4  grains. 
Camphor-water,    enough    to    make 
11  ounces. 
M.      Sig. :    Two    tablespoonfuls    every 
four  hours,  fever  or  no  fever. 

This  prescription  is  good  in  any  form 
of  acute  malarial  disease,  but  is  pre- 
ferred in  cases  in  which  the  fever  is  con- 
tinued or  in  which  the  patient  cannot 
take  full  doses  of  quinine,  on  account  of 
head  symptoms.  It  produces  a  gentle 
perspiration,  keeps  the  bowels  open,  re- 
duces the  fever,  and  nearly  always  af- 
fects a  cure.  W.  P.  Mcintosh  (New 
York  Med.  Jour.,  Nov.  30,  1901). 

When     administered     hypodermically 
the  neutral  hydrochlorate  of  quinine  is 
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to  be  preferred  on  account  of  its  greater 
solubility,  1  part  being  soluble  in  0.66 
parts  of  water.  The  following  solution 
is  recommended  by  de  Beurmann  and 
Villejean  for  this  purpose: — 

Ty   Quinine  dihydrochlorate,  75  grains. 
Distilled   water,   enough   to   make 
2  y2  drachms. — M. 

One  cubic  centimetre  (15  minims)  of 
this  solution  represents  0.50  (8  grains) 
of  quinine  dihydrochlorate.  (Laveran.) 
The  intravenous  injection  of  quinine 
has  been  advocated  by  Baccelli,  but,  as 
pointed  out  by  Laveran,  it  should  not 
be  resorted  to  "except  in  the  very  severe 
pernicious  paroxysms  and  when  there  is 
reason  to  fear  that  even  the  hypodermic 
method  will  not  effect  a  sufficiently- 
rapid  introduction  of  the  salts  of  quinine 
into  the  blood."  Baccelli  recommends 
the  following  solution: — 

Tji   Quinine  hydrochlorate,  15  grains. 
Sodium  chloride,  12  grains. 
Distilled  water,  2  '/,  fluidounces. 
— M. 
This  solution  is,  of  course,  to  be  in- 
jected warm. 

For  certain  pernicious  forms  of  malaria 
the  intravenous  injection   of  a   neutral 
salt  of  quinine  should  be  given: — 
B  Quinine  hydroehloratis,  15  grains. 
Sodii  chloridi,  1  grain. 
Aqua?  destill.,  2l/2  drachms. — M. 
This  may  be  injected  into   the  veins 
in  progressively  diminishing  doses.      Bac- 
celli (Wiener  med.  Woch.,  Jan.  11,  '90). 
The    treatment    of    chronic    malarial 
fever  by  subcutaneous  injections  of  qui- 
nine  bihydrobromate   is   of   remarkable 
efficacy.     It  is  not  very  painful  if  the 
bihydrobromate  salt  is  used.    The  bihy- 
drobromate     is     perfectly     stable,     and 
makes  a  solution   (1  in  6)   that  is  only 
faintly    acid.      The    method    personally 
followed  is  to  inject   subcutaneously   3 
grains    (0.20  gramme)    of  quinine  bihy- 
drobromate dissolved  in  20  minims  (l'A 
cubic  centimetres)  of  pure  warm  water. 


It  is  first  injected  under  the  skin  of  the 
upper  arm,  then  under  that  of  the 
thighs,  then  under  the  skin  of  the  abdo- 
men, or  at  the  top  of  the  chest  or  be- 
tween the  scapulae.  Six  injections  on 
alternate  days  are  usually  required  in  a 
serious  case,  and  3  grains  under  the  skin 
will  prove  much  less  distressing  and 
more  curative  than  30  by  the  mouth.  A 
syringe  should  be  kept  for  the  purpose, 
and  should  be  used  for  nothing  else. 
The  syringe  and  the  patient's  skin  are 
disinfected  with  strong  carbolic  lotion 
and  also  the  physician's  hands.  The 
needle  is  sterilized  in  the  flame  of  a 
spirit-lamp.  The  solution  of  quinine  is 
sterilized  when  first  made,  and  may  be 
boiled  each  time  before  using.  The  dose 
of  3  grains  may  be  exceeded  on  special 
occasions  or  it  may  be  given  several 
times  a  day,  but  it  will  usually  be  suf- 
ficient. 

The  excretion  of  quinine  through  the 
kidneys  begins  a  few  minutes  after  a 
dose  has  been  given,  and  it  is  this  fact 
that  explains  the  superior  results  from 
its  subcutaneous  use.  Slowly  absorbed 
through  disordered  stomach  and  in- 
testinal membranes,  it  is  excreted  nearly 
as  fast  as  it  is  absorbed,  and  never 
reaches  in  the  blood  the  strength  suf- 
ficient to  destroy  the  malarial  plasmo- 
1  dia.  Quinine  subcutaneously  affects  the 
head  less  also.  It  is  advisable  to  give 
the  injections  two  or  three  hours  before 
the  expected  paroxysm,  though  in 
chronic  cases  it  does  not  seem  to  matter 
much  when  one  injects,  provided  that  it 
is  done  often  enough.  G.  B.  Ferguson 
(Brit.  Med.  Jour.,  Feb.  22,  1902). 

The  administration  of  quinine  should 
be  so  timed  that  the  maximum  influence 
of  the  drug  shall  be  obtained  at  the  time 
of  the  sporulation  of  the  parasites,  for 
the  reason,  as  has  just  been  said,  that 
it  exerts  but  little  toxic  influence  upon 
the  parasites  as  long  as  they  remain 
within  the  blood-corpuscles.  The  drug 
is  given,  therefore,  not  with  the  hope  of 
averting  the  pending  paroxysm,  but 
with  the  purpose  of  destroying  the  free 
young  segments  upon  which  the  succeed- 
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ing  paroxysms  will  depend.  In  the 
fevers  of  the'  regularly  intermittent 
variety  this  object  is  readily  accom- 
plished, and  even  small  doses  of  the  drug 
will  frequently  prove  quite  sufficient.  It 
is  well,  however,  to  vary  the  dose  some- 
what in  accordance  with  the  severity  of 
the  case  even  in  this  type  of  fever;  so 
that,  while  in  the  milder  cases  2  grains 
given  three  times  daily  will  prove  ef- 
fective in  breaking  up  the  paroxysms,  in 
the  cases  of  a  somewhat  more  severe  in- 
fection it  may  be  well  to  give  5  grains 
three  times  daily.  It  is  at  times  ad- 
visable in  this  latter  class  of  cases  to 
give  a  large  dose  of  quinine  at  the  ex- 
pected time  of  the  paroxysm,  and,  after 
having  thus  for  several  days  prevented 
its  occurrence,  to  continue  the  use  of  the 
drug  in  small  doses  three  times  daily  for 
several  weeks.  It  is  claimed  by  Laveran 
that  the  type  of  fever  should  not  cause 
any  very  marked  variation  in  the  manner 
of  the  administration  of  quinine,  either 
as  regards  the  dosage  or  the  time  of  tak- 
ing. Thus,  for  a  male  adult  he  advises 
the  following  practical  directions:  "On 
the  1st,  2d,  and  3d  days  from  80  centi- 
grammes to  1  gramme  (12  to  15  grains) 
of  quinine  hydrochlorate  daily  in  the 
course  of  twenty-four  hours;  on  the  4th, 
5th,  6th,  and  7th  days  no  quinine;  on 
the  8th,  9th,  and  10th  days  from  60  to 
80  centigrammes  (9  to  12  grains)  of 
quinine  hydrochlorate;  from  the  11th  to 
the  14th  day  no  quinine;  on  the  15th 
and  16th  days  from  60  to  SO  centi- 
grammes (9  to  12  grains)  of  quinine  hy- 
drochlorate; from  the  17th  to  the  20th 
days  no  quinine;  on  the  21st  and  22d 
days  from  60  to  80  centigrammes  (9  to 
12  grains)  of  quinine  hydrochlorate." 

Segmentation  occurs  at  or  about  the 
time  of  the  paroxysm;  hence  the  quinine 
should  be  given  shortly  before  it  in  order 
that  it  may  be  in  solution  in  the  blood 
when  segmentation  takes  place.     In  this 


way  a  group  of  organisms  may  be  almost 
entirely  destroyed  by  a  single  dose.  It 
is  advisable  to  give  a  second  dose  just  be- 
fore the  time  at  which  the  next  paroxysm 
would  occur.  Fifteen  or  20  grains  may 
be  given  for  the  first  dose  and  10  grains 
for  the  second.  J.  L.  Morse  (Boston  Med. 
and  Surg.  Jour.,  Jan.  16,  '96). 

In  order  to  suppress  attack  of  typical 
intermittent  an  adult  is  to  be  given  25 
grains  of  quinine.  In  cases  of  masked 
malaria  it  may  become  necessary  to  in- 
crease the  dose,  even  up  to  50  grains. 
Quinine  is  to  be  given,  at  the  very  least, 
six  hours  before  the  ensuing  attack.  J. 
Ballagi   (Indian  Lancet,  Dec.  16,  '97). 

To  master  malaria,  15  grains  of  quinine 
should  be  given  to  the  sufferer  from  ma- 
laria in  the  afebrile  intervals,  therefore 
almost    always    in   the    morning    hours, 
until  the  malarial  parasites  have  disap- 
peared from  his  blood;    then  follows  an 
interval  of  seven  days;    then  again   15 
grains  of  quinine  on  each  of  two  of  suc- 
cessive days;    then  another  seven  days' 
interval;     again   two  days   of  drugging 
with  quinine,  and  so  on,  for  at  least  two 
months.       Robert     Koch      (Deut.     med. 
Woch.,  Apr.  26  and  May  3,  1900). 
In  the  asstivo-autumnal  fevers  treat- 
ment should  be  more  actively  pursued 
and  larger  doses  of  quinine  employed. 
Owing  to  the  irregularity  in  time  with 
which  the  parasites  undergo  segmenta- 
tion quinine  should  be  given  irrespective 
of  the  occurrence  of  the  paroxysm,  so 
that   its   administration    may   be    com- 
menced in  doses  of  5  grains  every  four 
hours  as  soon  as  the  case  comes  under 
observation.    If  the  case  be  very  severe 
and    pernicious    manifestations    feared, 
several    larger    doses    of    the    drug    (15 
grains)  may  be  given  at  intervals  of  a 
few  hours  either  hypodermically  or  by 
intravenous  injection,  while  subsequently 
its   use   may   be    continued   in   smaller 
doses.    If  pernicious  symptoms  have  al- 
ready occurred,  no  chances  that  the  drug 
may  be  absorbed  through  the  stomach 
should  be  taken;   it  is  imperative  under 
these  circumstances  to  administer  it  un- 
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der  those  conditions  most  favorable  to  its 
rapid  absorption;  that  is,  by  hypodermic 
or  intravenous  injection  after  the  method 
of  Baceelli. 

In  pernicious  malaria  cinehonism 
should  be  produced  as  rapidly  as  pos- 
sible, and,  since  the  temperature-varia- 
tions are  exceedingly  irregular,  large 
doses  are  necessary.  The  stomach  will 
rarely  accept  the  necessary  doses,  and 
hypodermic  and  intravenous  injections 
(Baecelli's  method)  are  to  be  considered. 
Great  depression  should  be  combated  by- 
strychnine  and  digitalis,  and  patient 
sustained  by  enemas  of  whisky,  pepto- 
nized foods,  and  broths.  Clarence  J. 
Manly  (Ther.  Gaz.,  Dec,  '97). 

The  exhibition  of  such  large  doses  of 
quinine  as  were  at  one  time  believed  to 
be   necessary    deprecated;     even   in    the 
tropics  30  to  45  grains  of  quinine  per  diem 
are  sufficient,  while  here,  in  the  northern 
half   of   the    United    States,   the   milder 
intermittent^    are    often    checked    by    a 
single  dose  of  5  grains,  more  certainly 
with  10.     In  general,  however,  15  grains 
may  be  looked  on  as  an  average  dose  in 
such  cases.    In  the  severe  and  more  obsti- 
nate aestivo-autumnal  forms  20  grains  a 
day  may  be  taken  as  the  normal  dose. 
It  is  best  to  administer  that  amount  at 
one  dose,   or  within  a   time  not  longer 
than    two    hours.      Dock    (Jour.    Amer. 
Med.  Assoc,  July  29,  '99) . 
Notwithstanding  the  fact  that  quinine 
is  held  by  some  observers  to  be  directly 
responsible    for   the   hemorrhagic    phe- 
nomena  characterizing   malarial   hsemo- 
globinuria,  no  particular  modification  of 
the  treatment   should  be   made   in  the 
management  of  these  eases.     In  a  gen- 
eral way,  the  same  treatment  that  is  ap- 
plicable to  the  other  forms  of  pernicious 
fever    is    to    be    employed    in    malarial 
hemoglobinuria. 

In  treatment  of  haemoglobinuria  in 
malaria  persulphate  of  iron  and  inhala- 
tions of  oxygen  are  the  most  useful.  If 
the  malarial  attack  necessitates  quinine 
its  continuance  is  advised  even  in  spite 
of  hsemoglobinuria.  Baceelli  (II  Poli- 
clinico,  Jan.  15,  '97). 


Quinine  objected  to  in  malarial  hasma- 
turia,  and  following  treatment  recom- 
mended: 1.  Sodium  hyposulphite  in 
drachm  doses  every  two  hours  until  the 
patient  is  thoroughly  purged;  continued 
in  smaller  doses  until  the  system  is  satu- 
rated with  it.  Free  sulphurous  acid  is 
disengaged  in  the  blood,  and  this  agent 
is  an  antizymotic  to  such  an  extent  that 
it  destroys  the  micro-organisms  that  are 
the  real  cause  of  the  disease,  and  thus 
arrests  the  process  of  corpuscular  disin- 
tegration. 2.  Morphine  and  atropine 
hypodermically,  sufficient  to  quiet  the 
stomach;  and  blisters  over  the  epigas- 
trium, if  necessary.  3.  An  abundance  of 
water  to  wash  out  the  coagula  that  must 
necessarily  accumulate  in  the  urinary 
tubules  after  a  haemorrhage.  Hot  water 
or  hot  lemonade  is  frequently  better 
borne  by  the  stomach  than  cold.  Cup- 
ping over  the  loins  is  also  to  be  recom- 
mended. 4.  A  mild  diet;  fresh  butter- 
milk is  usually  well  borne.  5.  The  pa- 
tient should  remain  in  a  strictly  recum- 
bent position.  Meek  (Ther.  Gaz.,  May 
15.  '97). 

Tyson  recommends  quinine  in  malarial 
hsematuria  and  believes  that  this  symp- 
tom is  due  to  another  cause  than  quinine. 
Albert  Woldert  (Med.  News,  Apr.  30, 
'98). 

Quinine  acts  nearly  as  a  specific  in  all 
malarial  fevers  characterized  by  inter- 
missions or  well-marked  remissions,  but 
fails  in  continued  fevers,  those  with 
typhoid-like  symptoms,  those  malarial 
conditions  without  high  temperature, 
and  the  cachexias  and  anaemias  due  to 
malaria. 

Quinine  should  never  be  used  in  haemo- 
globinuria,  or  given  subsequently  to  one 
who  has  suffered  from  it.  J.  S.  Van 
Marter,  Jr.  (N.  C.  Med.  Jour.;  Louis- 
ville Med.  Monthly,  Sept.,  '98). 

Quinine  should  not  be  given  in  ma- 
larial haematuria.  The  injudicious  ad- 
ministration of  quinine  is  often  respon- 
sible for  an  hsematurie  attack.  M. 
Goltman  and  William  Krauss  (Memphis 
Lancet,  Dec,  '98). 

The  Indian  jail  experience  has  settled 
that  it  is  possible  to  daily  administer 
preparations  of  quinine  for  many  months 
at  a  time  without  the  slightest  mischief 
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resulting.     For  the  past  five  years  qui- 
nine or  cinelionidine  has  been  personally 
administered   daily   to,   on   the   average, 
over  1600  prisoners  for  the  four  months 
of   the   rainy   season,   and   never   has   a 
single  bad  result  been  met  with;    even 
severe  cases  of  quininism  are  conspicu- 
ous only  by  their  rarity.     It  is  needless 
to  say  that,  in  spite  of  Professor  Koch's 
alarmist  views  on  the  subject  of  quinine 
and  hemoglobinuria,  there  has  not  been 
a  single  case  in  personal  experience,  nor 
has  there  been  found  after  inquiry,  such 
a  case  since  the  practice  was  introduced 
into   the   prisons   of  India.     W.   J.   Bu- 
chanan (Brit.  Med.  Jour.,  Sept.  1,  1900). 
In  the  management  of  chronic  mala- 
rial cachexia  much  often  depends  upon 
the  ability  or  willingness  of  the  patient 
to  remove  to  a  non-malarious  and  healthy 
climate.     Indeed,  in  some  instances  the 
adoption  of  such  a  course  is  absolutely 
necessary  to  effect  a  cure.    At  the  same 
time  quinine  in  small  doses  should  be 
taken  for  a  long  time  to  destroy  the  para- 
sites remaining  in  the  blood  and  organs, 
and  measures  should  be  adopted  to  over- 
come the  profound  asthenia  and  anaemia. 
The  indications  of  the  former  are  usu- 
ally fully  met  by  the  administration  of 
bitter  tonics  and  an  abundant  and  nutri- 
tious diet,  while  the  latter  usually  calls 
for  the  use  of  arsenic;    indeed,  in  this 
condition    a    long-continued    treatment 
with   arsenic   in   ascending   doses   often 
proves  most  effective;    not  only  is  this 
remedy  of  value  in  the  treatment  of  the 
ansemia    incident    to    chronic    malarial 
cachexia,  but  it  is  also  to  be  employed 
in  the  same  manner  to  combat  the  anae- 
mia that  is  of  such  common  occurrence 
during  the  convalescence  from  the  acute 
forms  of  infection. 

Four  cases  of  malarial  cachexia  treated 
with  the  spleen  and  bone-marrow  of 
cattle,  with  apparently  favorable  results. 
Gritzmann  (Allg.  Wien.  med.  Zeif  ,  June 
30,  '96). 

Of  5  cases  of  malarial  cachexia  treated 
with  hypodermic  injections  of  citrate  of 


iron,    four    cases    recovered    completely. 
The  fifth  was  greatly  improved.     Naame 
(Rev.  de  Med.  de  Paris,  Mar.  10,  '97). 
Certain  symptoms  arising  during  the 
course  of  a  malarial  paroxysm  may  call 
for  special  treatment,  but  the  indications 
to  be  met  are  only  those  to  which  gen- 
eral principles  may  be  applied  and  hardly 
seem  to  call  for  particular  mention. 

Various  substitutes  for  quinine  in  the 
treatment  of  malaria  have  been  advo- 
cated, including  the  other  derivatives  of 
cinchona,  methylene-blue,  arsenic,  strych- 
nine, iodine,  and  a  number  of  others. 
All  of  these,  however,  are  far  inferior  to 
quinine  in  their  antimalarial  action,  and, 
with  the  exception  of  arsenic  under  the 
conditions  already  mentioned,  possess  a 
very  limited  applicability. 

Of  2501  men  on  whom  arsenic  was 
tried,  579  were  suffering  from  acute  and 
1384  from  chronic  malaria.  The  remain- 
ing 538  were  free  from  the  disease.  In 
the  acute  cases  arsenic  was  of  little  use, 
but  it  gave  excellent  results  in  the 
chronic  cases,  and  in  the  others  it  seemed 
to  confer  immunity,  or,  if  they  con- 
tracted the"  affection,  it  was  of  a  mild 
type  and  easily  cured  with  quinine.  The 
men  put  on  flesh,  and  lost  the  pallid, 
cachectic  look  characteristic  of  dwellers 
in  malarial  regions.  Daily  administration 
of  arsenous  acid  increases  the  resistance 
of  the  organism  to  the  action  of  the 
microbes  of  malaria.  Ricchi  (Brit.  Med. 
Jour.,  Apr.  27,  '89). 

Nitrate  of  potassium  very  efficient  in 
the  treatment  of  chills  and  fever.  Sixty- 
five  per  cent,  of  personal  cases  cured  with 
a  single  dose;  35  per  cent,  were  uninflu- 
enced by  repeated  doses.  Best  results 
were  obtained  when  the  drug  was  admin- 
istered during  the  premonitory  stage,  in 
anticipation  of  the  paroxysm.  Twenty- 
five  or  30  grains  at  this  period  will  abort 
the  attack  or  modify  its  course  and  in- 
tensity. Hunter  (N.  C.  Med.  Jour.,  Mar., 
'90). 

Successful  employment  of  methylene- 
blue.  Seven  and  one-half  grains  were 
given  six  hours  in  advance  of  the  time  of 
the  expected  attack,  and,  subsequently, 
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1 V2  grains  or  more  five  times  daily. 
Guttmann  and  Ehrlich  (Wiener  med. 
Woch.,  Oct.  24,  '91). 

Methylene  -  blue  unsuccessfully  em- 
ployed in  five  eases,  in  hourly  doses  of 
1.5  grains  five  or  six  times,  a9  many 
hours  in  anticipation  of  the  paroxysm. 
While  it  appeared  to  control  the  parox- 
ysm, it  did  not  prevent  recurrence.  Its 
use  was  also  attended  with  irritability 
of  the  gastro-intestinal  and  genito-uri- 
nary  tracts.  Ketli  (Ungarisches  Archiv 
f.  Med.,  B.  2,  H.  1,  '93). 

Methylene-blue  employed  in  thirty-five 
cases  of  intense  malarial  fever:  the  drug 
exercises  an  influence  upon  the  Plas- 
modia, as  these  were  found  to  disappear 
and  the  paroxysms  not  to  recur.  The 
remedy  was  administered  internally,  or 
injected  subeutaneously.  The  injections 
were  given  twice  daily,  15  grains  of  from 
a  1-per-cent.  to  a  5-percent,  solution  of 
methylene-blue  being  used  on  each  occa- 
sion. The  paroxysms  did  not  recur  after 
from  three  to  five  injections  had  been 
given.  By  the  mouth  capsules  contain- 
ing 6  to  7.5  grains  were  given  twice  or 
thrice  daily.  Unpleasant  symptoms, 
such  as  headache,  anorexia,  and  vomit- 
ing, were  in  some  eases  observed  to  occur 
after  internal  administration.  Porenski 
and  Blatteis   (Ther.  Monats.,  Jan.,  '93). 

Phenocoll  is  as  effective  as  quinine  in 
malarial-fever  state,  whereas  quinine,  in 
many  instances,  gives  rise  to  toxic  symp- 
toms. Phenocoll  has  not  been  found  to 
give  rise  to  such  unpleasant  effects. 
Phenocoll  succeeds  in  a  certain  number  of 
cases  in  which  quinine  absolutely  fails. 
The  taste  of  the  drug  can  easily  be 
masked  by  means  of  syrup,  and  is  not 
objected  to  even  by  children.  Dall  (Gaz- 
zetta  degli  Osp.,  Jan.   14,  '93). 

Sixty-one  children  were  treated  with 
helianthus,  in  the  form  either  of  an  alco- 
holic tincture  or  of  an  alcoholic  extract. 
Of  the  former,  from  '/»  to  2  '/2  drachms 
were  given  daily  in  divided  doses  in  a 
potion,  and,  of  the  latter,  from  V,  to  1  l/s 
drachms.  The  remedy  was  well  borne, 
even  by  the  youngest  infant.  In  the  ma- 
jority of  eases  the  cure  was  as  prompt  as 
with  quinine.  Methylene-blue  was  admin- 
istered to  36  children,  varying  in  age  from 
23  days  to  14  years.    A  cure  was  obtained 


in  10  cases,  amelioration  in  3,  while  in  14 
the  results  were  not  conclusive.  The 
drug  was  given  in  doses  of  from  3  l/,  to 
6  grains  in  four  equal  parts,  in  the  course 
of  the  day.  The  medicament  was  well 
borne  and  only  in  1  case  caused  transient 
vesical  tenesmus.  Moncorvo  (Le  Bull. 
Med.,  Jan.  15,  '93): 

Upward  of  forty  cases  in  children 
treated  with  methylene-blue,  with  en- 
tirely satisfactory  results.  Dose  em- 
ployed varied  from  4  to  7  '/,  grains  in  the 
course  of  twenty-four  hours,  according 
to  the  age  of  the  patient  and  the  severity 
of  the  attack.  The  drug  was  of  especial 
value  in  protracted  and  obstinate  cases 
that  resisted  treatment  by  other  means, 
and  in  cases  of  intermittent  and  remit- 
tent not  sufficiently  severe  to  be  of  im- 
mediate danger  to  life.  In  pernicious 
cases  it  would  be  judicious  to  join  the 
subcutaneous  injections  of  quinine  bihy- 
drochlorate.  Its  administration  should 
be  continued  for  several  days  after  the 
subsidence  of  the  fever  and  the  disap- 
pearance of  the  other  symptoms.  It  may 
be  given  in  solution  in  syrup  of  orange- 
peel  and  syrup  of  canella.  To  larger 
children  it  may  be  administered  in  tab- 
let, cachet,  or  capsule.  Ferreira  x'Bull. 
Gen.  de  Ther.,  June  15,  '93). 

Living  malarial  parasites  subjected, 
under  the  microscope,  to  the  action  of  a 
solution  of  quinine  1  to  5000,  and  of  a 
solution  of  methylene-blue  1  to  20,000. 
The  former  did  not  at  all  affect  the  move- 
ment of  the  plasmodia,  not  even  after  ten 
hours;  the  latter  destroyed  it  very  soon, 
and  in  about  half  an  hour  the  microbes 
were  stained  a  beautiful  blue.  H.  Rosin 
(Schmidt's  Jahrbiieher,  May   15,  '94). 

Phenocoll  should  be  substituted  in 
pregnant  women  suffering  from  malaria, 
this  drug  having  no  action  on  the  uterus; 
in  doses  of  22  grains  divided  in  4  cachets, 
to  be  taken  5,  4,  3,  and  2  hours  before  a 
febrile  paroxysm  is  due.  Titone  (Rif. 
M6d.,  Nov.  24,  '94). 

In  children  hydrobromate  of  quinine  of 
service  in  same  doses  as  other  salts  of  the 
alkaloid.  Especially  useful  in  nervous, 
excitable  children.  Solubility  further 
promoted  by  association  with  antipyrine. 
Comby  (La  Med.  Mod.,  Aug.  28,  '95). 

Roux's  serum  employed  in  2  cases  of 
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quartan  fever.  In  the  first  there  were 
2  subsequent  rises  of  temperature  and 
then  complete  .cure.  The  second  case, 
even  after  a  second  injection,  showed  no 
beneficial  result.  Treille  (Sem.  Med.  p. 
312,  '96). 

Guaiacol  used  in  the  treatment  of  ma- 
larial intermittent  fevers;  15  minims 
were  rubbed  into  the  axilla  and  covered 
with  cotton.  The  average  fall  of  tem- 
perature in  '/«  hour  was  1.6",  in  1  *A 
hours,  2.3°,  and  after  4  hours  the  aver- 
age fall  was  3°.  The  fall  of  temperature 
was  accompanied  by  a  free  perspiration 
and  a  marked  improvement  in  the  condi- 
tion and  comfort  of  the  patient.  No  de- 
pression was  noticed.  Rogers  (Ther. 
Gaz.,  May  15,  '96;  from  Indian  Med. 
Gaz.,  Jan.,  '96). 

Fifteen-minim  doses  of  creasote,  rubbed 
into  the  axilla  and  then  covered  with 
cotton-wool,  used  in  eight  eases  of  se- 
vere intermittent  fever  with  tempera- 
tures varying  from  103.2°  to  104.4°  F., 
the  temperature  being  either  stationary 
or  rising  at  the  time  the  drug  was  ap- 
plied. In  every  case  perspiration,  usually 
free,  was  produced  in  from  half  an  hour 
to  two  hours,  and  was  accompanied  by  a 
marked  fall  of  temperature,  averaging 
1.6°  F.  witliin  "A  hour,  2.3°  after  1  "A 
hours,  and  3°  within  4  hours  after,  the 
use  of  the  drug.  At  the  same  time  all 
the  distressing  symptoms,  including  the 
severe  headache  always  present  with  high 
fever  in  these  cases,  were  decidedly  re- 
lieved. Leonard  Rogers  (Brit.  Med. 
Jour.,  Jan.  4,  '96). 

Seven  cases  of  malaria  treated  with 
methylene-blue  in  doses  of  1  'A  grains, 
in  capsules,  given  six  or  eight  times  in 
the  day.  The  rapid  cessation  of  the  at- 
tack was  striking.  Microscopical  exami- 
nation showed  that  the  plasmodia  disap- 
peared from  the  blood  later  than  the 
febrile  attacks.  Duration  of  the  treat- 
ment extended  over  8  days  as  a  mini- 
mum and  23  days  as  maximum.  It  was 
determined  by  the  disappearance  of  the 
Plasmodia  and  of  the  splenic  enlarge- 
ment. Rottger  (Deut.  med.  Woch.,  Apr. 
9,  '96). 

Methylene-blue  should  only  be  used  in 
simple  intermittent  fevers,  and  it  would 


be  dangerous  to  substitute  it  for  quinine 
in  the  treatment  of  continued  fevers  and 
in  grave  cases.  It  is  only  indicated, 
when,  for  some  cause,  the  use  of  quinine 
is  contra-indicated,  especially  when,  even 
in  small  doses,  it  produces  haemoglobi- 
nuria.  The  daily  dose  in  the  adult  is 
from  9  to  15  grains;  sometimes  it  pro- 
duces a  slight  cystitis  that  ceases  when 
the  drug  is  discontinued.  Cardamatis 
(Gaz.  des  Hop.,  Apr.  15,  '97). 

Phenocoll,  though  no  substitute  for 
quinine  as  an  antiperiodic  in  impaludism, 
has  valuable  analgesic  properties,  and  in 
small  doses  distributed  over  the  twenty- 
four  hours,  or  preferably  administered 
from  three  to  five  hours  before  the  access, 
alleviates  the  pains  of  the  ague-fit  and 
in  certain  cases  refractory  to  quinine  has 
even  shortened  its  duration.  However, 
Quirogne  has  found  that,  even  in  moder- 
ate doses,  phenocoll  has  the  disadvantage 
of  causing  symptoms  of  collapse.  Edi- 
torial (Sem.  Med.,  No.  54,  Nov.  17,  '97). 

In  the  treatment  of  mild  forms  of  ma- 
larial fever,  while  the  preparations  of 
bark  may  not  act  so  rapidly  as  quinine, 
they  are  often  more  efficacious.  After 
the  paroxysms  have  once  been  arrested 
they  are  not  so  apt  to  recur.  If  the  bark 
is  given  continuously  for  several  weeks 
the  patient's  general  condition  is  much 
better  than  it  is  in  those  cases  in  whic'n 
quinine  in  small  or  moderate  doses  has 
been  persistently  taken.  B.  Robinson 
(Med.  Rec,  Jan.  15,  '9S). 

Perfect  cure  in  cases  of  undoubted  ma- 
laria, which  had  proved  intractable  to 
quinine  in  large  doses  by  small  doses  of 
nuclein  (1  drop  every  two  or  three 
hours),  which  caused  a  prompt  disap- 
pearance of  the  cachexia,  migraine,  gas 
tro-intestinal  disturbances,  hsematuria, 
general  depression,  and  other  so-called 
malarial  symptoms  under  which  the  pa- 
tients  were  suffering.  Editorial  (Cincin 
nati  Lancet-Clinic,  Apr.  30,  '98). 

Euchinin  is  superior  to  quinine  in  be- 
ing tasteless  and  requiring  a  smaller  dose 
to  reduce  temperature.  It  does  cause 
cinchonism.  In  from  10-  to  15-grain 
doses  it  is  equal  to  quinine  sulphate  in 
20-  to  30-grain  doses.  St.  George  Gray 
(Post-grad.,  May,  '9S). 
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Myrrh  recommended,  in  the  treatment 
of  malaria,  in  the  following  formula: 
Quinine,  40  grains;  pulverized  myrrh, 
20  grains;  powdered  licorice,  10  grains. 
Forty  pills  are  made,  one  of  which  is  to 
be  taken  every  two  hours.  The  myrrh 
increases  the  number  of  white  blood- 
corpuscles,  which  are  scavengers  of  the 
blood,  and  therefore  more  easily  elimi- 
nate the  malarial  Plasmodium.  Aaron 
Jeffrey  (Med.  Rec,  Aug.  20,  '9S). 

In  those  eases  of  malaria  in  which 
there  is  an  idiosyncrasy  to  quinine,  sali- 
cin  and  sodium  salicylate  are  of  great 
advantage.  J.  R.  Gilbert  (Jour.  Amer. 
Med.  Assoc.,  Nov.  12,  '98). 

Creasote  treatment  for  malarial  fevers 
in  children  which  combines  everything 
that  is  necessary,  even  in  very  severe 
cases;  it  is  easily  applied,  acts  rapidly 
and  continuously,  and  with  certainty. 
Pure  beech-wood  creasote,  15  to  20  min- 
ims for  a  child  of  1  year,  or  30  to  60 
minims  for  an  adult,  is  mixed  with  an 
equal  quantity,  or  more,  of  olive-oil,  and 
rubbed,  for  from  five  to  ten  minutes, 
over  the  chest,  abdomen,  axillae,  and 
sides.  The  oil  is  only  employed  to  coun- 
teract the  tingling  and  burning  occasion- 
ally produced  by  the  creasote.  A.  O. 
Fitzgerald  (Brit.  Med.  Jour.,  July  15, 
'99). 

Guaiaeol  surpasses  any  remedy  so  far 
recommended  for  malaria.  In  personal 
experience  it  has  cured  every  case,  in 
some  of  which  quinine  had  been  tried 
and  failed.  C.  J.  Whalen  (Merck's 
Archives,  Apr.,  1900). 

Methylene-blue  will  destroy  malarial 
parasites  in  many  cases,  but  is  less  cer- 
tain than  quinine,  and  it  is  probably 
most  valuable  in  chronic  cases,  but  has 
no  advantage  over  quinine.  The  effects 
of  methylene-blue  are  ordinarily  more 
unpleasant  than  quinine.  It  is  useful  in 
cases  that  cannot  take  quinine  on  ac- 
count of  some  idiosyncrasy  to  it.  Its 
use  in  eases  of  pregnancy  is  undeter- 
mined. It  is  probably  valuable  in  treat- 
ing haematuric  and  hsemoglobinuric 
fevers  on  account  of  its  diuretic  action ; 
this  has  yet  to  be  determined.  The 
writers  have  had  no  chance  to  test  its 
use  in  such  cases.  They  believe  that 
quinine  acts  more  quickly  and  is  much 


more  certain  and  more  reliable  than 
methylene-blue.  Moore  and  Allison 
(Medical  News,  Dec.  6,  1902). 

Sodium  salicylate  in  malarial  fever 
reduces  the  temperature  as  quickly  as 
quinine,  if  not  more  so,  but  is  of  the 
greatest  value  in  relieving  the  acute 
pains  in  the  limbs  suffered  from  in  ma- 
laria. It  acts  quickly  and  is  sometimes 
successful  where  quinine  fails  entirely, 
or  where  it  cannot  be  tolerated.  The 
writer  reports  three  cases  of  malaria  in 
which  hf  used  sodium  salicylate  in  con- 
junction with  quinine  sulphate,  with 
markedly  good  results.  Kennard  (Lan- 
cet, July  11,  1903). 

Prophylaxis.  —  General  measures  of 
prophylaxis  may  be  adopted  in  accord- 
ance with  the  facts  known  of  the  etiology 
of  the  infection  and  which  have  been 
referred  to  in  the  section  on  that  subject. 
Although  recent  researches  all  tend  to 
prove  that  infection  occurs  by  other 
channels  than  the  alimentary  tract, 
notably  the  skin,  it  is  the  part  of  pru- 
dence to  sterilize  by  boiling  water  com- 
ing from  infected  regions.  The  proph- 
ylactic value  of  quinine  is  not  to  be  over- 
looked, and  infection  may  often  be  pre- 
vented by  taking  the  drug  in  doses  of  6 
grains,  or  even  less,  in  the  twenty-four 
hours. 

To  reduce,  as  much  as  possible,  the 
quantity  of  the  malarial  ferment  that 
enters  into  the  system  through  the  air 
breathed  is  sought  to  be  achieved  by 
avoiding  agricultural  operations  during 
those  hours  at  which  the  malarious  in- 
fluence is  most  potent,  viz.:  about  sun- 
rise and  sunset.  Another  point  of  the 
greatest  importance  is  to  avoid  breathing 
the  air  in  close  contact  with  the  soil,  as 
the  malarious  poison  rises  only  a  short 
distance  in  a  vertical  direction.  It  is  ad- 
visable to  keep  the  windows  closed  in  the 
morning  and  during  the  early  hours  of 
the  evening,  especially  if  any  excavation 
should  be  going  on  in  the  neighborhood. 
Flowers  should  be  entirely  excluded  from 
houses  when  malaria  is  rife,  or  the 
utmost  vigilance  should  be  taken  to  se- 
cure   thorough    ventilation.      Tommasi- 
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Crudeli  ("Climate  of  Rome  and  Roman 
Campagna,"  '92). 

Valerianate  of  quinine  as  a  prophylac- 
tic tried  under  strict  surveillance  in 
markedly  malarious  region.  Of  30  sol- 
diers 23  given  the  drug  regularly;  the 
7  untreated  suffered  from  fever,  those 
treated  remained  entirely  free.  L.  Cen- 
dero  (Bol.  de  Med/  Naval,  Aug.,  '95). 

Conclusions  of  a  recent  treatise  on 
prophylaxis  of  malaria  are:  1.  To  ad- 
minister quinine  in  preventive  doses, 
12  to  15  grains,  at  intervals  of  four  or 
five  days,  is  considered  sufficient.  2.  As 
the  germs  are  in  the  atmosphere  and  are 
breathed  into  the  lungs,  troops  must  be 
commanded  to  keep  their  mouths  shut 
when  marching,  as  breathing  air  filtered 
through  the  nose  is  much  less  dangerous. 
3.  Malarial  districts,  marshes,  etc.,  must 
be  avoided  and  habitations  located  200 
to  300  metres  above  them  where  possible. 
No  work  should  be  permitted  in  the  heat 
of  the  day.  Houses  should  be  sur- 
rounded with  trees  at  least  their  own 
height,  and  windows  should  be  glazed  to 
keep  out  the  evening  dew.  Exposure  to 
this  dew  must  be  strietlj'  avoided  as  far 
as  possible.  4.  Europeans  must  not  at- 
tempt to  cultivate  the  ground  in  the  in- 
tertropical regions.  It  is  death  to  them, 
but  does  not  injure  negroes  or  other  na- 
tives, who  should  be  secured  for  this 
purpose.  Maurel  (Bull.  Acad,  de  M§d., 
Jan.  21,  '96). 

Prophylactic  measures  adopted  in 
Central  Africa:  Certain  amount  of 
credit  given  to  the  exhibition  of  small 
daily  doses  of  quinine,  commenced  at  sea 
before  entering  the  country  and  con- 
tinued whenever  the  line  of  march  lay 
along  the  course  of  low-banked  rivers  or 
cut  across  marshes  or  alluvial  plains  at 
a  watershed-foot.  The  doses  about  4 
grains  per  diem,  and  were  never  pushed 
to  the  causation  of  symptoms.  In  Cen- 
tral Africa  it  was  found  after  experience 
that  the  best  clinical  results  were  ob- 
tained by  apportioning  to  each  indi- 
vidual such  an  amount  of  the  drug  as 
sufficed  to  produce  in  him  an  aural  dis- 
turbance indicative  of  the  commence- 
ment of  quininism.  S.  K.  Smith  (Lancet, 
Apr.  10,  '97). 

Quinine  usually  proves  very  potent  in 


preventing  or  at  least  mitigating  malarial 
disease,  even  in  very  unhealthy  locali- 
ties. Three  to  4  '/„  grains  a  day  can  be 
employed  for  months  with  impunity. 
The  daily  dose  should  not  exceed  9  grains 
nor  be  less  than  2  grains.  Hydrochloride 
preferable  to  the  sulphate  and  is  better 
supported.  If  added  to  coffee,  that  pre- 
cipitates a  portion  of  the  quinine.  La- 
veran  (Med.  Record,  Oct.  2,  '97). 

Review  of  the  literature  of  the  last 
twelve  years,  including  the  observations 
of  explorers,  army-surgeons,  and  others: 

The  following  prophylactic  measures, 
carried  out  simultaneously,  are  necessary 
in  malarial  districts  to  insure  adequate 
protection: — 

1.  To  avoid  contamination  through 
the  respired  air  and  inoculation  by  in- 
sects : — 

Unacclimatized  men,  white  or  black, 
should  not  be  employed  for  the  digging 
of  trenches,  the  erection  of  defenses,  or 
any  other  kind  of  work  involving  up- 
turning of  the  soil.  Natives  should  alone 
be  utilized  for  this  work. 

High  ground  should  be  selected  for 
camp-sites,  windward,  if  possible,  of  any 
swamp,  pool,  stream,  etc.,  that  may  be 
in  the  neighborhood. 

The  men  should  sleep  as  high  above 
the  ground  as  possible  (not  less  than  two 
feet  and,  if  practicable,  from  twelve  to 
fifteen  feet)  and  be  provided  with  mos- 
quito-netting. 

While  crossing  malaria-laden  forests, 
glens,  lowlands,  swamps,  etc.,  the  men 
should  be  ordered  to  avoid  talking. 

2.  To  avoid  contamination  by  water: — 
When  water  from  malarial  regions  is 

alone  available  for  drinking-purposes,  it 
should  be  filtered,  or,  preferably,  steril- 
ized by  boiling. 

Bathing  should  not  be  permitted  when 
water  from  a  malarial  region  can  alone 
be  obtained,  but  washing  of  the  body 
with  such  water  is  permissible,  provided 
carbolic-acid  soap  be  employed. 

3.  To  prevent  the  development  of  ma- 
larial parasites  in  the  blood:  — 

Four  grains  of  hydrochlorate  of  qui- 
nine should  be  administered  morning  and 
evening  during  meals  as  prophylactic,  be- 
ginning two  days  before  the  malarious 
region  is  reached. 
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4.  To  conserve  the  general  powers  of 
resistance  of  the  economy:  — 

Regular  and  frequent  periods  of  rest 
should  intersperse  long  marches.  Drench- 
ing and  wading  through  streams  should 
be  avoided  when  possible.  Varied  and 
adequate  food  should  be  furnished. 

The  head  should  be  so  protected  as  to 
secure  a  maximum  amount  of  coolness 
under  all  degrees  of  temperature,  a  head- 
gear such  as  the  solar  tepe  being  fur- 
nished for  this  purpose.  C.  E.  de  M. 
Sajous  (Monthly  Cyclo.  of  Pract.  Med., 
May,  '98). 

As  a  protection  against  mosquitoes  a 
piece  of  oak-punk  about  an  inch  square 
should  be  placed  at  bed-time  in  a  saucer 
on  a  metal  plate.  Upon  this  is  to  be  put 
a  large  pinch,  about  as  big  as  a  nut,  of 
powdered  pyrethrum,  and  when  the 
mosquitoes  get  troublesome  the  punk 
should  be  ignited.  The  smoke  produced 
by  the  burning  pyrethrum  will  infallibly 
drive  away  the  mosquitoes  for  the  night. 
Editorial  (Gaz.  Hebdom.  de  Med.  et  de 
Chir.,  June  23,  '98). 

Prophylaxis  against  tropical  malarial 
fever  in  our  camps  should  consist  of 
"hanging  the  clothes  before  retiring  at 
night,  avoidance  of  constipation,  and  a 
daily  ration  of  quinine,  to  which  whisky 
should  be  added  when  the  subject  has 
been  exposed  to  rain.  Sleeping  in  shacks 
or  in  tents  with  the  sides  open,  and  as 
far  as  possible  selecting  for  camps  high 
sites  exposed  to  wind  and  sunshine 
should  be  encouraged.  Hammocks  should 
be  swung  at  least  three  leet  from  the 
ground;  in  more  permanent  locations 
beds  constructed  of  split  limbs  of  trees 
are  better  than  hammocks.  Mosquito- 
nettings  shoidd  always  be  used;  and,  as 
the  mosquito  of  the  tropics  is  often 
smaller  than  his  fellow  of  the  North,  a 
very  fine  mesh  is  indispensable.  To  these 
precautions  should  be  added  a  careful, 
systematic  medical  supervision  of  water- 
supplies,  kitchens,  and  diet;  a  daily  in- 
spection of  each  company  by  a  medical 
officer;  and,  finally,  rejection  at  recruit- 
ing-stations of  men  with  positive  his- 
tories of  malarial  infection,  and  the  in- 
validing home  of  all  patients  who  re- 
spond only  temporarily  to  treatment.  J. 
E.  Stubbert   (Med.  News,  July  30,  '9S). 


The  reputed  prophylactic  action  of 
quinine  is  but  a  phase  of  its  therapeutic 
action;  it  is  the  application  of  the  drug- 
to  the  parasite,  and  not  an  immunizing 
of  the  body  against  the  entrance  of  the 
parasite,  one  has  to  deal  with;  there- 
fore one  may  confidently  expect  that,  if 
it  will  cure  a  malarial  infection,  it  will 
prevent  its  development:  the  develop- 
ment though,  not  the  introduction  of 
the  germ.  Patrick  Manson  (Brit.  Med. 
Jour.,  Sept.  1,  1900). 

The  Health  Department  should  have 
all  malarial  cases  reported;  every  house 
should  be  thoroughly  inspected  and  the 
inmates  instructed  to  kill  all  the  anoph- 
eles in  the  house;  to  provide  the  win- 
dows and  doors  with  screens;  to  use 
every  precaution  to  isolate  the  patient 
from  mosquitoes,  and  to  cause  all  the 
standing  water  in  the  vicinity  to  be 
drained  or  heavily  treated  to  petroleum. 
W.  H.  Berkeley  (Med.  Record,  Jan.  2G, 
1901). 

Euchinin  as  a  prophylactic  against 
malaria,  recommended  by  Celli,  tried  in 
doses  varying  from  4  to  8  grains  per 
day,  according  to  age,  and  continued 
some  five  months  preceding  the  malaria 
season.  Out  of  42  persons  dwelling  in  a 
malarial  district  treated  in  this  manner, 
5  suffered  from  mild  fever,  while  of  47 
unprotected  39  were  attacked.  Mori 
(Centralb.  f.  Bakt.,  June  10,  1901). 

Experiment  by  the  Liverpool  School 
of  Tropical  Medicine  for  a  reduction  of 
mosquitoes  in  Freetown,  West  Africa. 
Men  were  hired  and  divided  into  two 
gangs:  a  small  gang  of  six  men  (called 
the  Culex  gang),  to  collect  from  private 
houses  all  the  broken  bottles  and  buck- 
ets, empty  tins,  old  calabashes,  and  sim- 
ilar unconsidered  vessels,  in  which  mos- 
quitoes of  the  genera  Stegomyia  and 
Culex  breed;  and  a  larger  gang  (called 
the  Anopheles  gang),  to  drain  the  pools 
and  puddles  in  the  streets  and  the  back- 
yards of  the  houses,  in  which  Anopheles 
breed. 

On  September  17th  there  was  no 
doubt  that  the  number  of  mosquitoes 
(Anopheles)  in  the  streets  dealt  with 
was  reduced;  the  number  of  pots  and 
tins  removed  having  made  a  consider- 
able diminution  in  the   Culex,  meaning 
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also  Stegomyia.  On  September  2Stli  the 
mosquitoes  were  still  on  the  decline,  and 
in  the  protected  streets  it  was  already 
exceedingly  difficult  to  find  Anopheles. 
Taylor  ("Eirst  Progress  Report  of  the 
Campaign  against  Mosquitoes  in  Sierra 
Leone,"  Sept.,  1901). 

Attention  to  the  following  simple 
rules  will  usually  suffice  to  prevent  ma- 
larial infection:  — 

1.  Avoidance  of  fatigue  and  excesses 
of  all  kinds.  Judicious,  liberal  diet. 
The  use  of  alcoholic  beverages  in  small 
quantities,  particularly  in  warm  coun- 
tries; spices  and  condiments  in  small 
quantities;  coffee,  on  account  of  its 
tonic  properties. 

2.  The  drinking-water  should  be  boiled 
and  filtered  carefully  unless  its  purity 
is  unquestionable. 

3.  Avoidance  of  exposure  at  night, 
which  is  the  time  the  Anopheles  usually 
bite.  The  protection  of  the  dwelling- 
house  from  mosquitoes  by  the  use  of 
fine  wire  or  other  screens.  The  destruc- 
tion of  those  mosquitoes  which  have 
gained  entrance  into  the  house.  The 
screening  of  beds  at  night. 

4.  The  destruction  of  mosquitoes  by. 
the  draining  of  stagnant  holes,  pools, 
drains,  and  other  breeding-places,  and 
the  destruction  of  the  larvae  by  the  use 
of  petroleum  thrown  on  the  surface  of 
those  pools  which  cannot  be  drained. 
One  ounce  of  petroleum  to  fifteen  square 
feet  will  destroy  the  larvae,  and  continue 
to  prevent  their  development  from  two 
to  four  weeks. 

5.  The  isolation  of  the  malarial  pa- 
tient from  Anopheles,  should  it  exist  in 
the  same  locality. 

Even  without  the  auxiliary  action  of 
quinine  the  system  carries  on  a  more  or 
less  successful  warfare  against  the  Plas- 
modium of  malaria.  In  this  combat  the 
leucocytes  appear  to  play  an  important 
role.  Those  suffering  from  debilitating 
diseases  are  usually  more  susceptible, 
and  are  wont  to  suffer  from  many  re- 
lapses. Tonic  treatment  is,  therefore, 
indicated,  and  iron  in  some  form  should 
be  administered. 

Sometimes  it  will  be  necessary  to 
stimulate  the  hepatic  function  by  the 
use    of    cholagogues.      Extractum    belos 


fructus  liquidum  is  an  excellent  remedy 
for  the  enteric  complications  of  malarial 
infection.  C.  C.  Beling  (Xew  York  Med. 
Jour.,  Dec.  7,  1902). 

James  C.  Wilson, 
Thomas  G.  Ashton, 

Philadelphia. 

MALE  FERN.— Male  fern  (aspidium, 
U.  S.  P.)  is  the  rhizome  of  Dryopteris 
filix  mas  and  of  Dryopteris  marginalis 
(nat.  order  Filices),  ferns  which  are 
found  in  almost  all  parts  of  the  globe, 
especially  so  the  former;  the  latter  is  in- 
digenous to  North  America.  The  rhi- 
zome, which  deteriorates  on  keeping, 
has  a  sweetish-bitter,  astringent  taste, 
and  a  slight  odor.  It  contains  an  active 
principle,  filicie  acid;  a  fixed  oil,  a  vola- 
tile oil,  resin,  tannin,  etc.  The  ethereal 
extract  deposits  a  yellowish-white,  granu- 
lar, crystalline  substance  (filicie  acid), 
upon  which  the  medicinal  activity  de- 
pends. The  oleoresin  is  a  thick,  dark- 
brown  fluid,  of  a  bitter  and  nauseous 
taste;  on  standing,  it  deposits  its  active 
constituent,  and  must,  therefore,  be 
thoroughly  mixed  before  being  dis- 
pensed. 

Preparations  and  Doses.  —  Aspidium 
(powdered  crude  drug),  1/2  to  1 1/2 
drachms. 

Oleoresina  aspidii.  1/2  to  1  drachm. 

Physiological  Action.  —  The  physio- 
logical effects  of  male  fern  are  usually 
attributed  to  an  amorphous  acid,  filicie 
acid;  but  the  oleoresin  is  thought  to 
contain  all  the  virtues  of  the  drug. 
Filicie  acid  first  causes  excitement  of  the 
nervous  system,  then  paralysis  of  the 
latter,  of  the  muscular  system,  and  of 
the  heart  in  the  frog.  This  is  mainly 
due  to  its  depressing  effects  upon  the 
spinal  centres.  In  man  its  effects  are 
probably  similar,  judging  from  the  symp- 
toms, following  the  injection  of  an  over- 
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dose,  mainly  marked  gastro-intestinal 
irritation,  weakness,  vertigo,  tremors, 
cramps,  amaurosis,  stupor,  and  coma. 
Male  fern  is  a  vermifuge,  i.e.,  it  expels 
the  tape-worm,  the  entozoon  against 
which  it  is  generally  employed. 

Poisoning  by  Male  Fern. — Toxic  doses 
of  the  ethereal  extract,  or  oleoresin,  cause 
irritation  of  the  gastro-intestinal  tract, 
vomiting,  purging,  and  great  pain  in  the 
abdomen.  If  absorbed,  it  acts  on  the 
central  nervous  system  and  causes  cramps 
in  the  extremities,  giddiness,  amaurosis, 
paralysis,  collapse,  coma,  and  death. 
Albuminuria  and  glycosuria  are  occasion- 
ally produced  by  overdoses  of  male  fern. 
Poulssen,  Katamaya,  and  Okamoto  have 
found  that  castor-oil  and  other  fixed  oils 
increase  the  rapidity  of  absorption  of  the 
active  principle.  They  should  not,  there- 
fore, be  used  with,  or  after,  filix  mas. 
Six  drachms  have  proved  fatal  in  one 
adult,  12  drachms  in  another,  and  2 
drachms  in  a  child  5  1/2  years  old. 

Study  of  the  influence  of  male  fern 
upon  the  blood  and  tissues  of  rabbits. 
There  was  a  preliminary  examination  of 
each  animal  for  several  days,  in  order  to 
determine  the  normal  number  of  red  cells, 
the  proportion  of  haemoglobin,  and  the 
weight  of  the  body.  The  drug  was  ad- 
ministered through  a  sound  passed  into 
the  oesophagus.  As  soon  as  the  animal 
died  the  autopsy  was  performed,  and  frag- 
ments of  the  liver,  spleen,  bone-marrow, 
kidneys,  and  occasionally  of  the  heart 
and  central  nervous  system  were  hard- 
ened and  subsequently  sectioned.  Of  the 
eight  animals  experimented  on,  some 
were  poisoned  acutely  with  large  doses, 
and  others  gradually  with  frequent  small 
doses.  In  the  acute  cases  the  animals 
frequently  died,  and  examination  of  their 
bodies  failed  to  reveal  any  change  that 
accounted  for  death.  In  the  more  chronic 
eases,  considerable  change  in  the  consti- 
tution of  the  blood  was  not  infrequently 
observed.  This  usually  consisted  in  a 
diminution  in  the  number  of  red  cells 
and  in  the  proportion  of  haemoglobin, 
although  the  animals  had  lost  a  consider- 


able portion  of  liquid,  and  consequently 
the  blood  was  thickened.  Morphological 
changes  were  not  present.  The  glandular 
organs,  the  lungs,  the  heart,  and  the  nerv- 
ous system  were  apparently  normal.  The 
liver,  the  spleen,  the  bone-marrow,  and 
occasionally  the  kidneys  often  contained 
a  considerable  excess  of  iron-pigment. 
The  author  is  convinced  that  the  liver  is 
the  organ  in  which  the  red  cells  are  de- 
stroyed, and  that  the  pigment  deposited 
in  it  is  subsequently  conveyed  by  the  cir- 
culation to  the  other  organs.  In  his  own 
observations,  the  granules  of  hasmosiderin 
appeared  in  the  liver  invariably  one  or 
two  days  earlier  than  in  the  spleen.  The 
accumulation  of  the  pigment  in  the  liver 
does  not  appear  to  indicate  that  the  liver- 
cells  are  incapable  of  getting  rid  of  it, 
particularly  on  account  of  its  extensive 
metastasis.  Icterus  did  not  occur  in  any 
case,  and  there  was  no  reason  to  believe 
that,  aside  from  the  increased  activity  of 
the  liver-cells  caused  by  their  participa- 
tion in  the  destruction  of  the  erythro- 
cytes, there  was  any  injurious  influence 
exerted  upon  the  organ.  Georgiewsky 
(Phila.  Med.  Jour.,  iii,  p.  83,  '98). 

The  poisonous  symptoms  liable  to  be 
produced  by  the  liquid  extract  of  male 
fern  are  due,  as  its  anthelmintic  action 
is  also,  to  its  active  principle :   filicic  acid. 
To  avoid  these  effects,  the  dose  should 
be  kept  about  30  grains  at  most,  and  no 
castor-oil   or  other  oil   should   be   given 
about  the  same  time,  owing  to  filicic  acid 
being  soluble  in  it.    The  usual  method  of 
emptying  the  bowel  and  withholding  food 
tends  to  favor  absorption  of  the   drug, 
and   consequently   its   poisonous   effects. 
No   preliminary   treatment,   except,  per- 
haps, a  mild  saline,  is  necessary,  followed 
by  coffee.     One  hundred  cases  treated  in 
this  manner  proved  successful.     Grawitz 
(Miinchener  med.  Woch.,  Sept.  19,  '99). 
Treatment  of  Poisoning  oy  Male  Fern. 
— The   poison   should   be   removed   by 
evacuants,  avoiding  the  use  of  castor  or 
other  oils.    Stimulants  by  mouth  and  by 
hypodermic  injection  are  useful  to  com- 
bat depression  and  collapse. 

Therapeutics.  —  Tape-wokm.  —  Male 
fern  is  used  almost  exclusively  as  a 
remedy  against  tape-worm.    It  is  seldom 


338 


MALE  FERN. 


or  never  given  in  the  crude  form,  or 
powder,  but  in  the  form  of  the  oleoresin, 
or  ethereal  extract-  (non-official).  The 
oleoresin,  being  nauseous  in  taste,  is 
given  best  in  capsules;  it  can  be  given 
in  milk  or  gum-water,  but  is  not  as 
readily  retained.  A  milk  diet  having 
been  adhered  to  for  a  day  or  two,  a 
purgative  is  given,  followed  by  the  oleo- 
resin of  male  fern,  and  that  in  turn  is 
followed  by  another  purgative.  The 
oleoresin  given  in  divided  doses,  an  hour 
apart,  acts  better  in  some  cases.  v 

Eczema. — Lanara  has  used  male  fern 
as  an  application  in  eczema: — 

1J   Extract   of    male    fern,    alcoholic, 
7  V2  drachms. 

Alcohol,  V2  ounce. 

Extract  of  myrrh, 

Extract  of  opium,  of  each,  .  1 
drachm. — M. 
Ctsticbrcus.  —  Feletti  has  observed 
improvement  in  several  cases  of  cysti- 
cercus  disease  following  the  use  of  the 
ethereal  extract  of  male  fern,  more  espe- 
cially when  the  lesions  were  in  the  sub- 
cutaneous or  muscular  tissues. 

MALT. — Malt  is  prepared  from  the 
seed  of  barley  (Hordeum  distichum,  order 
Graminacice)  by  the  process  of  artificial 
germination  and  subsequent  desiccation. 
The  barley-grains  are  soaked  in  water 
until  soft.  The  water  is  then  drained 
off  and  the  grain  is  placed  in  suitable 
receptacles  and  subjected  to  an  elevated 
temperature  for  several  days.  It  is  then 
placed  in  heaps,  in  a  darkened  room, 
where  it  is  allowed  to  germinate  until 
the  plumule  has  grown  to  be  half  as  long 
as  the  seed.  The  germination  is  then 
cheeked  by  the  application  of  heat,  which 
is  maintained  until  it  is  perfectly  dry, 
when  it  has  become  what  is  known  as 
malt.  If  the  last  heat  be  a  low  one  pale 
or  amber  malt  results;    if  dark  malt  is 


desired  the  heat  applied  is  higher  and 
the  malt  rnay  be  almost  roasted.  The 
former  varieties  are  used  in  medicine,  the 
latter  for  making  porter  and  dark  beers. 
Malt  has  a  sweet  taste  and  an  agreeable 
odor.  In  the  process  of  malting  the 
albumins  are  softened  and  made  more 
spongy,  the  starch  is  changed  by  the  ac- 
tion of  the  vegetable  diastase,  resident  in 
the  grain,  with  dextrin  and  maltose 
(malt-sugar). 

Diastase,  or  maltine,  is  closely  allied 
to  ptyalin  and  to  pancreatin.  Their  ac- 
tion upon  starch  is  similar,  if  not  iden- 
tical. Eaw  starch  is  very  slowly  acted 
upon.  On  cooked  starch  it  first  pro- 
duces a  liquefying  action,  afterward  con- 
verting it  into  dextrin  and  later  into 
maltose.  These  ferments  act  best  in  a 
neutral  medium.  Its  action  is  slow  in 
an  alkaline  medium  and  is  inhibited  or 
even  destroyed  by  the  presence  of  an 
acid. 

Malt  is  used  by  brewers  to  make  beer, 
ale,  and  porter,  and  by  distillers  to  make 
spirits.  Malt  enters  into  the  combina- 
tion of  many  foods  designed  for  infants 
and  invalids,  of  which  Liebig's  is  the 
type,  either  with  or  without  the  addi- 
tion of  milk. 

Malt  is  usually  employed  in  the  form 
of  the  extract,  which  is  made  by  mixing 
the  malt  with  water  at  a  moderate  heat 
(under  160°  F.).  The  mixture  is  left 
until  all  the  starchy  matter  has  been 
changed  into  dextrin  and  maltose,  when 
it  is  evaporated  in  vacuum-pans  to  the 
consistency  of  thick  honey.  If  the  water 
is  entirely  extracted  in  the  vacuum-ap- 
paratus, dry  extract  of  malt  is  obtained, 
which  is  the  form  used  in  the  prepara- 
tion of  foods  for  invalids  and  children. 
Another  form  of  liquid  malt  (so-called 
diastasic  extract  of  malt)  is  prepared  by 
macerating  well-malted  barley  in  warm 
water  for  several  hours;   the  infusion  is 
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then  simmered  with  fresh  hops  at  a  tem- 
perature under  160°  F.,  to  retain  the 
diastase  and  other  albuminoids  unim- 
paired, and  then  subjected  to  fermenta- 
tion. The  resultant  liquid  contains  alco- 
hol from  a  trace  up  to  10  per  cent.  It 
resembles  porter  or  brown-stout  in  taste 
and  appearance. 

The  ordinary  extract  of  malt,  resem- 
bling honey,  is  a  good  vehicle  for  cod- 
liver-oil,  forming  with  it  an  excellent 
emulsion.  It  also  serves  as  a  vehicle  for 
iron,  quinine,  the  hypophosphites,  pep- 
sin, cascara,  peptones,  etc. 

Physiological  Action.  —  The  claims 
that  malt  is  a  valuable  reconstructive 
and  digestant,  though  to  a  degree  sus- 
tained by  clinical  observation,  are  not 
accounted  for  by  what  is  thought  to  be 
its  behavior  in  the  stomach.  The  ob- 
servations of  Chittenden  and  Cummins 
would  tend  to  demonstrate  that  the  dias- 
tase —  a  ferment,  formed  during  the 
germination  of  malt  acid,  is  capable  of 
converting  nearly  two  thousand  parts  of 
starch  into  dextrin  and  glucose— is  de- 
stroyed by  the  gastric  juice.  It  must, 
therefore,  be  inert  when  the  duodenum 
is  reached.  Again,  the  secretions  being 
alkaline,  any  diastase  not  affected  by  the 
gastric  juice  would  be  hampered  here, 
since  it  is  known  to  act  imperfectly  in 
an  alkaline  medium.  A  neutral  solution 
is  required  to  obtain  its  best  effects. 
That  its  physiological  effects  are  still 
practically  unknown  is  apparent. 

Therapeutics.— Malt  is  a  food-element, 
since  it  contains  all  the  nutritive  sub- 
stances of  malted  barley  and  the  ferment 
diastase  which  aids  in  the  digestion  of 
starchy  foods.  It  is  of  pleasant  taste  and 
can  be  taken  alone,  on  bread,  or  in  milk. 
It  may  also  be  taken  as  a  food  in  the 
form  of  an  emulsion  with  an  equal  quan- 
tity of  codliver-oil.  It  is  useful  in  the 
■wasting  diseases,  especially  in  marasmus 


and  tuberculosis.  Extract  of  malt  is 
often  retained  when  codliver-oil  is  not 
tolerated. 

MAMMARY  GLAND,  DISEASES  OF. 

— Under  this  heading  will  be  considered 
the  following  subjects:  Excessive  secre- 
tion of  milk,  inflammatory  disorders  of 
the  nipples,  mastitis,  and  galaetocele. 
Tumors  of  the  breast  will  be  reviewed 
under  Tumobs. 

Agalactia,  or  insufficiency  of  milk- 
secretion,  has  been  treated  under  that 
head  in  the  first  volume. 

Galactorrhcea. — Galactorrhoea,  or  ex- 
cessive secretion  of  milk,  cannot  be  con- 
sidered as  a  pathological  condition,  ex- 
cept when  it  is  exhausting  the  strength 
of  the  patient,  or  when  the  profuse  pro- 
duction of  milk  continues  long  after 
lactation  has  been  suspended.  The  nor- 
mal production  in  health  approximates 
three  pints  in  the  twenty-four  hours. 
Instances  have  been  reported  in  which 
as  much  as  seven  quarts  were  secreted 
daily  (de  Mussy).  It  is  evident  that  such 
a  degree  of  hypersecretion  need  not  be 
reached  before  marked  emaciation,  anae- 
mia, and  even  hectic  symptoms  appear. 
This  is  especially  apt  to  be  the  case  when 
loss  of  appetite  attends  the  case — not  an 
unusual  feature. 

Treatment. — The  active  production  of 
milk  should  be  as  much  as  possible  ar- 
rested, but  not  too  suddenly.  In  mild 
cases  suckling  should  be  gradually  aban- 
doned, the  infant  being  increasingly 
nourished  with  artificial  foods,  and  tonics 
be  administered  to  the  patient.  In  the 
meantime  the  breasts  should  be  sup- 
ported by  means  of  bandages. 

Overfilling  of  the  glands  is  treated  by 
restricted  liquid  diet,  gentle  saline  laxa- 
tives, and  firm  compression  by  bandages 
over  lower  third  of  breasts.  In  caring 
for  the  breasts,  patient's  bowels  should 
be  kept  open   from  the  second   day  by 
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small,  repeated  doses  of  compound  lico- 
rice-powder, or  pil.  rhei  comp.    The  nipple 
is  washed  in  warm  water  before  and  after 
nursing  and  smeared  with  castor-oil.     If 
the  nipple  becomes  chapped  or  excoriated, 
the  cracks  are  touched  with  10-per-cent. 
nitrate-of-silver    solution    once    a    day. 
C.  M.  Wilson  (Times  and  Register,  Dec. 
20,  '91). 
As  soon  as  the  child  can  be  weaned, 
iodide  of  potassium  can  be  employed  in 
increasing  doses,  beginning  with  5  grains 
three  times  a  day. 

Effect  of  iodide  of  potassium  tested  on 
nursing  women.     From  six  observations 
it  was  found  that  the  coming  of  the  milk 
after  labor  is  not  delayed,  that  the  course 
of  the  lactation  is  not  interfered  with, 
and  that  the  infant  does  not  suffer.     G. 
Fieux    (Rev.    Obstfit.    Internat,   May    1, 
'97). 
Belladonna  plasters  so  cut  as  to  form 
shallow  cones  leaving  an  opening  for  the 
nipple  are  then  applied  over  each  breast, 
the    latter   being   still    supported    with 
bandages.     Belladonna  ointment  can  be 
used  instead  if  the  glands  are  sensitive. 
As  a  tonic  Mariani's  coca-wine  can  ad- 
vantageously be  employed,  a  wineglass- 
ful  being  given  between  meals.    Cocaine 
and  mint  have  also  been  recommended, 
but  the  danger  of  cocaine  habit  should 
always  be  borne  in  mind. 

Antipyrine  renders  marked  service  in 
arresting  the  secretion  of  milk  in  newly- 
delivered  women,  provided  the  kidneys 
are  normal.  The  drug  is  administered 
in  4-grain  capsules,  every  two  hours,  for 
two  days,  or  until  60  grains  have  been 
taken, — a  quantity  sufficient  usually  to 
produce  the  desired  effect.  Guibert 
(Lyon  MSd.,  Aug.  9,  '91). 

Conclusions  in  regard  to  antipyrine  in 
puerperal  women  are  as  follow:  — 

1.  Antipyrine  can  be  readily  discovered 
in  the  milk. 

2.  Given  in  two  doses  of  15  grains  each, 
at  two-hour  intervals,  it  was  discovered 
in  the  milk  five,  six,  and  eight  hours 
after  ingestion,  and  in  some  cases  as  long 
as  eighteen  hours. 

3.  The  drug  was  found  to  be  excreted 


very   slowly,   and   was   always    in   very 
small  amount  in  the  milk. 

4.  It  had  no  influence  on  the  quality  of 
milk. 

5.  It  had  no  effect  on  the  secretion  of 
milk. 

6.  The  infants  showed  no  symptoms 
while  the  mothers  were  taking  anti- 
pjn-ine,  and  they  also  rapidly  gained 
weight. 

It  is  certainly  justifiable  to  use  anti- 
pyrine in  nursing  women,  more  especially 
since  it  is  of  undoubted  value  in  check- 
ing after-pains.  Fieux  (Archiv.  Clin,  de 
Bordeaux,  Oct.,  '97). 

When  the  accumulation  of  milk  can- 
not be  rapidly  curtailed  it  should  be 
drawn  by  means  of  a  breast-reliever. 

Disorders  of  the  Nipples. — Although 
apparently  trivial,  these  disorders  are 
often  the  cause  of  great  suffering  to 
nursing  women,  and  therefore  merit  at- 
tention. 

Defects  of  Development.  —  Short, 
depressed,  and  otherwise  imperfectly-de- 
veloped nipples  —  generally  the  result 
of  corset-pressure — are  frequently  the 
seat  of  inflammatory  disorders  during  a 
period  of  lactation  and  should  be  care- 
fully watched. 

Out  of  525  in  childbed  only  one-half 
could  suckle  thoroughly  in  the  first  two 
weeks.  The  development  of  the  nipple 
bore  a  direct  relation  to  the  value  of  the 
breast  as  a  secretory  organ.  Wiedow 
(Centralb.  f.  Gyniik.,  No.  29,  '95). 

The  undue  suction  to  which  they  are 
necessarily  submitted,  the  delicacy  of  the 
tissues,  any  abnormal  condition  of  the 
milk,  the  augmented  flow  of  saliva  which 
the  increased  efforts  of  the  infants  in- 
duce, all  tend  to  start  a  folliculitis.  This 
soon  develops  into  ulcerative  fissures  that 
become  excruciatingly  painful.  They 
bleed  easily  and  may  cause,  through  the 
suffering  induced,  general  and  even  men- 
tal disorders  quite  out  of  proportion  to 
their  cause.  Small  abscesses  may  follow 
and  greatly  compromise  the  value  of  the 
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nipple:   an  efficient  portion  of  the  appa- 
ratus of  lactation. 

Treatment.  —  These  complications 
should  be  anticipated.  Some  time  before 
parturition  the  nipples  should  be  manip- 
ulated daily,  the  aim  being  to  bring 
blood  to  them  and  to  increase  their 
nutrition  by  gentle  efforts  to  encourage 
their  protrusion.  Buccal  or  instrumental 
suction  is  recommended  by  many  ac- 
coucheurs. They  should  be  washed 
daily  with  a  weak  boric-acid  solution 
and  carefully  dried.  The  manipulation 
gradually  accustoms  the  nipples  to  me- 
chanical irritation  and  by  the  time  the 
infant  is  born  they  are  better  able  to 
stand  that  involved  in  the  suckling  proc- 
ess. 

Free  use  of  alcohol  as  a  wash  for  the 
nipples  during  the  last  month  of  preg- 
nancy recommended.  In  case  a  fissure 
should  develop  a  nipple-shield  should  be 
used,  and  if  it  persist  the  fissure  should 
be  thoroughly  cauterized.  Auvard 
(L'Union  Med.,  July  19,  '88). 

Depressed  and  useless  nipples  have 
been  operated  upon  as  follows: — 

An  assistant,  with  a  pair  of  vulsella 
forceps,  seizes  the  nipple  and  drags  it  out 
to  a  length  somewhat  greater  than  natu- 
ral; the  operator,  with  a  pair  of  curved 
scissors,  beginning,  at  a  point  about  'A 
inch  from  the  apex,  excises  a  diamond- 
shaped  piece  of  skin,  extending  out  on 
the  breast  about  2  V,  inches  and  about 
V2  to  V,  inch  broad  at  its  centre.  The 
fat  is  cleaned  away  down  to  the  fascia, 
which  protects  the  duets  from  injury. 
Three  such  areas  of  denudation  are  made. 
Beginning  in  the  denuded  area,  a  catgut 
suture  is  passed  in  and  out  through  the 
fascia,  purse-string  fashion,  emerging  at 
the  point  of  entrance  and  encircling  the 
base  of  the  newly-designed  nipple.  This 
is  now  tied  snugly,  and,  if  properly 
passed,  will  hold  the  nipple  out  well  after 
the  vulsella  has  been  removed.  The  de- 
nuded areas  are  now  covered  (as  is  the 
catgut  suture  and  its  knot)  by  drawing 
the  skin  of  the  diamond-shaped  incision 
together  with  silk.  A  dressing  is  then 
applied  so  as  to  keep  the  breasts  as  much 


at  rest  as  possible,  when  union  by  first 
intention  is  usually  found  to  have  oc- 
curred. Treatment  must  not  cease  with 
the  withdrawal  of  the  sutures,  but  the 
nipples  must  be  protected  by  a  suitable 
shield.  Axford  (Annals  of  Surg.,  Apr., 
'89). 

Following  method  has  proved  success- 
ful in  prevention  of  sore  nipples:  — 

R  Lanolin  (Liebriech),  1  ounce. 
Dispense  in  glass  or  porcelain  screw-cap 
jar. 

Sig. :    For  external  use  every  night. 

Patient  begins  its  use  from  four  to 
six  weeks  before  the  expected  date  of 
confinement  and  continues  until  delivery. 
Every  night  at  bed-time  a  small  portion 
of  lanolin  is  thoroughly  worked  into  each 
nipple  with  the  thumb  and  fingers.  In 
the  morning  it  is  removed  by  a  soft  nail- 
brush which  is  well-soaked.  The  nipple 
should  be  brushed  with  lukewarm  water 
and  any  mild,  pure  soap  (preferably 
a  white  soap),  giving  it  a  thorough  lath- 
ering for  three  or  four  minutes.  It 
should  afterward  be  rinsed  with  fresh 
water  and  dried  as  after  ordinary  bath- 
ing. J.  Milton  Mabbott  (X.  Y.  Med. 
Jour.,  Sept.  10,  '98). 

Instrument  for  stimulating  and  irri- 
tating the  mammae  employed  with  bene- 
fit. It  consists  of  a  large  hollow  hemi- 
sphere inclosing  the  entire  breast,  with  an 
aspirating  bulb.  Every  morning  the  in- 
strument is  applied  and  the  breast  as- 
pirated. As  soon  as  pain  is  felt  the  aspi- 
ration is  "topped  and  the  apparatus  is 
left  in  place  for  twenty  or  thirty  minutes. 

This  treatment  is  used  in  the  following 
four  classes  of  cases:  (1)  undeveloped 
breasts;  (2)  obstinate  vomiting  of  preg- 
nancy; (3)  debility  in  young  girls  at  the 
period  of  puberty;  and  (4)  chlorosis. 
Dumas  (Jour,  de  M6d.  de  Paris,  .19,  vi, 
'98). 

Ulceration  of  the  Nipple. — Ery- 
thema frequently  occurs  as  a  complica- 
tion of  lactation  particularly  in  primip- 
arse.  Far  more  distressing,  however,  is 
a  condition  due  to  the  fact  that  the  co- 
lostrum causes  maceration  of  the  epithe- 
lium of  the  nipple;  small  vesicles  appear 
which,  if  not  arrested  by  timely  treat- 
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ment,  generally  rupture.  The  erosions 
thus  formed  become  covered  with  scabs, 
under  which  healing  would  normally 
occur;  but,  sucking  being  continued,  the 
erosions  are  transformed  into  ulcerating 
fissures,  which  sometimes  involve  quite 
deep  destruction  of  tissue.  Occasionally 
the  small  vesicles,  instead  of  being  sep- 
arated, become  confluent,  and,  the  entire 
epithelial  covering  of  the  nipple  being 
compromised,  a  raspberry-like  nipple  re- 
sults. These  conditions  are  sometimes 
greatly  aggravated  by  an  unhealthy  con- 
dition of  the  infant's  mouth — which 
should  always  receive  considerable  at- 
tention when  mammary  disorders  are 
present. 

Fissures  of  the  nipple  are  exceedingly 
painful,  as  already  stated.  They  are 
most  frequently  met  with  at  the  apex 
and  the  base  of  nipple,  where  it  meets 
the  areola.  In  the  latter  case  the  suction 
of  the  child  tends  to  tear  them  open,  as 
it  wears;  hence  the  excruciating  suffer- 
ing induced.  They  usually  appear  the 
fourth  day,  but  sometimes  earlier,  and 
quite  marked  febrile  symptoms  may  be 
induced. 

Treatment. — It  is  evident  that  the  pre- 
vention here,  first,  of  the  primary  irrita- 
tion, and,  if  this  is  present,  of  the  sec- 
ondary manifestations,  are  indicated. 
Scrupulous  cleanliness  of  the  nipple  will 
prevent  accumulation  of  colostrum  and 
the  primary  erosions;  hence  this  should 
be  insisted  upon.  Both  nipples  should 
be  carefully  washed  with  a  weak  boric- 
acid  solution,  not  only  after  nursing,  but 
immediately  before,  and  they  should  be 
carefully  dried. 

[Great  care  must  be  taken  during  lac- 
tation to  keep  the  child's  mouth  clean 
and  the  nipple  carefully  washed  with 
some  antiseptic.  Should  there  be  any 
evidence  of  a  threatening  mastitis  nurs- 
ing should  cease  at  once.  W.  L.  Rich- 
ardson, Assoc.  Ed.,  Annual,  '89.] 


When  local  lesions  exist,  suspension 
of  lactation  on  the  affected  side  causes 
them  to  disappear  in  a  few  days,  pro- 
vided adequate  cleanliness  is  insured. 
"When  but  one  nipple  is  involved,  there- 
fore, it  can  be  allowed  to  rest,  the  other 
being  used  for  suckling.  A  breast-pump 
may  be  used  to  draw  the  milk  from  the 
disordered  breast  to  avoid  undue  ac- 
cumulation of  milk.  Buccal  suction,  by 
the  nurse  or  the  husband,  was  formerly 
recommended;  but,  the  condition  of  the 
mouth  being  unknown,  the  breast-pump 
is  to  be  preferred — if  kept  very  clean. 

Simple  erosions  usually  yield  promptly 
to  hot  water  and  laudanum,  or  Goulard's 
extract,  the  nipple  being  kept  covered 
with  a  light  compress  soaked  in  either 
of  these  solutions.  At  night  carbolized 
ointment  is  preferable,  to  avoid  adhesion 
of  compress  to  the  hard  surfaces  when 
the  liquid  has  evaporated. 

Excoriations  of  the  nipple  occasioned 
by  nursing  should  be  painted  over  by  a 
solution  of  gutta-percha  in  chloroform. 
This  application  covers  the  excoriations 
with  a  film,  which  is  not  removed  by  the 
application  of  the  child  to  the  breast. 
Monti  (Les  Nouv.  Rem.,  No.  4,  '88). 

Dermatol  mixed  with  an  equal  quan- 
tity of  castor-oil  used  in  treatment  of  sore 
nipples.  It  is  not  necessary  that  the 
breast  be  thoroughly  cleansed  before  the 
child  receives  its  nourishment.  P.  Gross- 
man  (Omaha  Clinic,  Oct.,  '91). 

The  slight  erosion  on  the  upper  surface 
of  the  nipple,  so  common  in  primiparous 
nursing  women,  heals  readily  when 
touched  with  a  strong  solution  of  nitrate 
of  silver,  while  the  fissures  and  cracks  at 
the  base  of  the  nipple  improve  at  once 
when  collodion  or  compound  tincture  of 
benzoin  is  applied,  and  a  glass  nipple- 
shield  used  for  a  day  or  so,  or,  in  the 
bad  cases,  suspension  of  nursing  on  the 
afflicted  breast  for  twenty-four  hours. 
The  women  should  be  instructed  to 
notify  the  physician  as  soon  as  one  of 
these  lesions  of  the  nipples  appears,  so 
that  active  treatment  may  begin  at  once. 
When  pus  has  once  reached  the  glandular 
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tissue,  incision  and  drainage  are  neces- 
sary.   Harrison  D.  Jenks  (Physician  and 
Surgeon,  Nov.,  1900). 
Eczema  of  the  nipples  is  sometimes 
taken  for  simple  erosions,  but  it  yields 
to   the   same   measures.      The   salicylic- 
acid  ointment  is  also  of  value. 

When  fissures  are  present,  the  same 
measures  are  indicated,  but  in  addition 
stimulation  by  means  of  nitrate  of  silver 
is  required.  The  nipple  being  washed 
and  carefully  dried,  the  mitigated  stick, 
finely  pointed,  is  gently  applied  to  each 
fissue;  the  moisture  within  the  latter 
affords  precisely  that  needed  to  obtain 
the  best  effects  from  the  remedy.  Care 
should  be  taken  not  to  touch  the  surface 
of  the  nipple. 

In  the  treatment  of  fissured  nipple, 
when  the  cracks  are  at  all  extensive,  ex- 
cellent results  can  be  secured  by  the  ap- 
plication of  an  ointment  made  up  of 
equal  parts  of  castor-oil  and  subnitrate 
of  bismuth.  Before  application,  the  nip- 
ple and  surrounding  skin  should  be  care- 
fully cleansed  and  disinfected,  and  then 
the  ointment  should  be  smeared  on  plen- 
tifully. If  it  is  necessary  for  the  child  to 
nurse  from  the  affected  nipple,  it  can  be 
allowed  to  do  so  without  the  necessity  of 
removing  the  ointment  from  the  nipple. 

For  engorgement  and  pain  in  the  mam- 
mary gland  itself,  which  often  accom- 
panies fissured  nipple,  excellent  results 
obtained  from  the  use  of  an  application 
of  lead-water  and  laudanum,  which  is 
applied  by  means  of  a  cloth  covering  the 
whole  breast,  renewed  at  frequent  inter- 
vals and  kept  in  place  by  a  suitable  mam- 
mary binder.  If  the  child  can  be  nursed 
from  the  other  breast  alone  it  is  safer 
to  draw  the  milk  from  the  affected  gland 
by  means  of  a  breast-pump  until  the  cure 
is  almost  complete.  If  it  is  necessary 
that  the  child  should  nurse  from  the 
cracked  nipple,  a  glass  nipple-shield  with 
a  rubber  tip  must  be  employed.  B.  C. 
Hirst  (Univ.  Med.  Mag.,  Mar.,  '91). 

Orthoform  dressings  successfully  used 
in  fissured  breasts.  The  technique  of  the 
dressing  is  very  simple.  The  powdered 
orthoform  is  dusted  over  the  entire 
wound,  and  the  latter  is  covered  with  a 


compress  bearing  a  layer  of  the  remedy. 
Over  this  is  placed  a  layer  of  absorbent 
cotton,  and  finally  rubber  sheeting,  the 
whole  being  kept  in  place  by  a  bandage. 
In  a  few  minutes  the  patient  who  has 
up  to  then  felt  incessant  pains  at  the 
affected  part,  experiences  considerable 
relief.  Every  time  before  nursing  the 
child,  the  dressing  is  removed,  the  breast 
washed  with  warm  boric-acid  water, 
dried,  and  then  the  child  put  to  the 
breast.  At  the  first  sucking  some  pains 
are  felt,  but  these  rapidly  subside,  and 
after  the  nursing  is  over,  the  breast  is 
again  washed  with  boric-acid  water, 
dried,  and  the  same  orthoform  dressing 
applied.  The  analgesic  effect  of  the 
orthoform  being  very  durable,  it  suffices 
to  renew  the  dressing  at  first  twice  daily, 
then,  as  the  wound  begins  to  cicatrize 
and  the  pains  disappear,  once  only  per 
day. 

Besides  its  analgesic  effect,  orthoform 
exercises  in  the  wound  an  action  at  once 
siccative  and  antiseptic,  which  favors 
cicatrization.  In  29  cases  personally 
treated,  the  cure  was  brought  about  in 
from  four  to  five  days  on  the  average 
the  patients  continuing  to  nurse  the  chil 
dren.  This  method  of  treatment  pos 
sesses  the  great  advantage  of  being  in 
nocuous  to  both  mother  and  child,  be 
cause  the  orthoform  is  entirely  free  from 
any  toxic  property.  Teisseire  (Sem. 
M6d.,  xviii,  p.  ecxxvi). 

In  fissure  of  the  nipple  painting  the 
nipple  three  or  four  times  daily  with  a 
solution  of  permanganate  of  potassium,  2 
to  5  per  cent.,  causes  the  fissures  to  dis- 
appear in  less  than  a  week.  Considerable 
smarting  is  caused  at  first,  but  this  soon 
disappears.  Before  nursing  the  breasts 
should  be  washed  with  warm  sterilized 
water,  and  a  compress  covered  with  a 
permeable  cloth  applied.  Dombrowski 
(Le  Progres  Med.,  Jan.  7,  '99) . 

Orthoform  in  saturated  alcoholic  solu- 
tion procures  anaesthesia  and  complete 
relief  from  pains.  The  solution  is  placed 
on  a  compress  over  the  fissure  in  the 
nipple  and  allowed  to  remain  for  fifteen 
minutes.  M.  Oui  (Gaz.  Hebdom.  de 
Med.,  etc.,  June  3,  1900). 

When  both  nipples  are  affected,  the 
infant  should  be   given   the   breast   as 
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early  as  practicable,  i.e.,  as  long  as  the 
mother  can  stand  the  pressure  of  the 
secretion.  Prior  to  each  nursing  the 
nipple  should  be  carefully  washed  and  a 
nipple-shield  employed  to  protect  it. 
The  infant  sometimes  shows  evidence  of 
ill-humor  and  refuses  to  suck  through 
them;  but  a  little  patience  usually  con- 
trols the  situation.  A  glass  shield  with 
an  India-rubber  tip  is  to  be  preferred. 
It  should  be  kept  scrupulously  clean  and 
washed  immediately  before  and  after 
using.  If  the  infant  refuses  to  use  the 
tip,  wetting  the  latter  with  sweetened 
water  generally  acts  as  an  inducement. 
The  remedial  measures  already  indicated 
are  then  resorted  to. 

Mastitis. — Three  forms  of  inflamma- 
tion of  the  mammary  gland  are  recog- 
nized: the  subcutaneous,  the  submam- 
mary, and  the  parenchymatous. 

Subcutaneous  Inflammation. — This 
form  is  not  frequently  met  with,  and, 
though  it  may  present  itself  in  various 
parts  of  the  organ,  it  usually  confines 
itself  to  the  areola.  Its  development  is 
that  of  an  ordinary  boil;  the  spot  first 
becomes  red,  warm,  and  extremely  sen- 
sitive. When  located  in  the  areola,  sev- 
eral small  boil-like  projections  usually 
present  themselves,  which  seldom  do  not 
proceed  to  the  stage  of  suppuration. 
They  sometimes  assume  an  erysipelatous 
character. 

Submammary  Abscess.  —  The  space 
between  the  gland  proper  and  the  pec- 
toral muscle  over  which  it  lies  is  finished 
with  a  pad-like  layer  of  connective  tis- 
sue. Occasionally  th:s  becomes  the  seat 
of  an  abscess,  and,  when  the  suppuration 
is  extensive,  the  breast  is  raised  and  may 
be  moved  from  side  to  side.  The  local 
symptoms  differ  entirely  from  those  of 
the  former  condition.  There  is  but  little 
redness,  but  the  tissues  at  the  base  of 
the    organs    are    cedematous,    and    the 


neighboring  glands  are  generally  en- 
larged and  painful  to  the  touch.  There 
is  a  deep-seated,  dull  pain,  radiating  to 
the  arm  and  often  increased  by  the 
motions  of  the  latter.  There  is  marked 
fever,  especially  when  the  pus  has 
formed,  and  lasting  until  the  latter  is 
evacuated.  Pus  usually  points  not  far 
from  the  axilla,  and  when  the  abscess 
opens  of  its  own  accord  a  fistula  may 
ensue.  It  may  point  in  the  direction  of 
the  lacteal  ducts,  a  puriform  fluid  then 
being  secreted  with  the  milk. 

Paeenchtmatous  Abscess. — It  was 
formerly  believed  that  impediment  to 
the  escape  of  milk,  through  obstruction 
at  the  nipple,  by  stagnant  milk,  epi- 
thelium, etc.,  gave  rise  to  this  condition, 
but  modern  research  »;>  have  shown  that 
all  forms  of  mammary  abscess  are  of 
microbie  origin.  Micro-organisms  origi- 
nating from  the  infant's  mouth  or  from 
hands  contaminated  with  lochial  dis- 
charge infect  the  nipple  and  readily 
reach  the  deeper  parts  directly  or 
through  the  lymphatics. 

Although  tubercle  in  the  human  sub- 
ject is  so  frequently  met  with  in  young 
married  women,  tubercular  mammitis  is 
extremely  rare.  S.  Woodhead  (Lancet. 
July  14,  '88). 

Case  of  patient  of  slightly  tuberculous 
aspect  who,  on  absenting  herself  from  her 
infant  seven  and  a  half  hours,  found  that 
her  milk  was  horribly  foetid, — like  rotten 
eggs.  It  made  her  feel  ill,  and  her  rela- 
tives could  not  stay  in  the  same  room 
with  her.  Yet  the  infant  sucked  with 
avidity;  it  was  violently  sick,  however. 
Next  day  the  milk  was  sweet,  and  the 
child  and  the  mother  were  quite  well. 
The  breasts  showed  no  sign  of  hardness, 
engorgement,  etc.  The  nipples  were 
healthy.  On  several  previous  occasions 
she  had  noticed  that  when  she  delayed 
giving  the  child  the  breast  at  the  usual 
times  the  milk  became  foetid.  Jorissenne 
(Archives  de  Tocol.,  Feb.,  '91). 

Case  of  mammary  abscess  which  devel- 
oped from  infection  from  a  lochial  pad, 
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which  the  patient  took  from  the  vulva 
and  applied  to  the  breast  as  a  protection 
from  cold.  Tarnier  (Jour,  des  Sages- 
femmes,  Oct.  1,  '91). 

In  most  carefully-kept  wards  there  are 
septic  germs  which  do  not  attain  suffi- 
cient virulence  to  occasion  serious  puer- 
peral accidents,  but  are  capable  of  caus- 
ing slight  temporarv  febrile  disturbances. 
Remy  (Revue  Med.  de  1'Est.,  Nov.  1,'94). 
Verification  of  assertion  previously 
made  by  Genoud,  Etlinger,  and  others, 
that  in  the  majority  of  cases  the  milk 
of  perfectly-healthy  nurses  contained 
staphylococcus  albus,  which  explains  the 
ease  with  which  local  abscesses  may  be 
produced  by  pressure.  Charrin  (Revue 
des  Sci.  MSd.  en  France  et  a  l'Etranger, 
Apr.  15,  '95). 

Six  cases  of  mastitis  in  one  ward  of  the 
Strasburg  Maternity,  all  occurring  within 
seventeen  days.  In  the  pus  from  the 
second  case  there  were  found  the  staphy- 
lococcus pyogenes  albus  and  the  micro- 
coccus tetragenus.  This  patient  infected 
the  third,  fifth,  and  sixth  cases,  and  as 
there  was  no  direct  contact,  the  infection 
must  have  been  carried  in  the  air.  These 
women  all  infected  their  infants  second- 
arily with  aphthous  stomatitis.  The  buc- 
cal secretion  showed,  along  with  lepto- 
thrix  and  streptococci,  the  staphylococcus 
pyogenes  albus.  A  mouse  inoculated 
therewith  died  in  two  days,  and  in  its 
organs  the  staphylococcus  was  found. 
In  the  fourth  case,  a  phthisical  primipara, 
the  mastitis  was  probably  tubercular  in 
nature,  although  no  tubercle  bacilli  were 
found  in  the  pus.  In  all  the  cases  an  ab- 
scess formed,  and  was  treated  surgically 
with  success.  H.  W.  Freund  (Centralb. 
1  Gynak.,  No.  41,  '96). 

Infective  germs  which  gain  access  to 
the  milk  do  so  simply  by  circulating 
through  the  glands  in  the  blood-stream. 
In  order  to  enter  the  milk  they  must 
pass  through  the  glandular  substance  of 
the  breast  through  some  injury  to  the 
gland-substance.  Bach  and  Weliminsky 
(Berliner  klin.  Woch.,  No.  45,  '97). 

Breasts  of  100  pregnant  women,  137 
puerperae,  and  60  children  carefully  ex- 
amined, with  the  following  results:  — 

In  the  majority  of  cases  the  secretions 
of  the  breast  in  pregnant  and  puerperal 


women  and  even  in  the  newborn  contain 
bacteria.  In  pregnant  women  this  was 
true  in  86  per  cent,  of  patients  examined, 
in  puerperal  women  in  91  per  cent.,  and 
in  newborn  infants  in  75  per  cent.  With 
very  few  exceptions  these  germs  were 
staphylococci,  and  especially  the  staphy- 
lococcus albus.  In  these  cases  no  point 
of  entry  of  these  germs  was  found  nor 
any  circumstances  explaining  their  pres- 
ence. They  must  have  entered  from 
without  through  the  nipples,  and  espe- 
cially from  the  areola  about  the  nipples. 
The  presence  of  these  germs  was  harmless 
to  mother  and  child.  The  infection  in 
mastitis  comes  from  without,  through  a 
lesion  in  the  skin  communicating  with 
the  lymph-channels,  and  spreads  itself  in 
different  ways  in  the  case  of  different 
germs.  The  ordinary  form  of  mastitis 
results  from  invasion  of  staphylococci, 
especially  the  staphylococcus  aureus. 
The  less  common  forms  of  mastitis,  such 
as  pseudo-erysipelas  and  retromammary 
abscess,  are  caused  by  streptococci.  Mas- 
titis caused  by  metastatic  infection 
through  the  blood-current  has  not  as  yet 
been  clearly  proved.  Kostlin  (Archiv  f. 
Gynak.,  B.  53,  H.  2, '97). 

When  tender  the  nipples  should  be 
painted  with  a  mixture  composed  of 
equal  parts  of  glyceride  of  tannin  and 
alcohol  for  several  days.  If  fissures  de- 
velop, they  had  best  be  treated  by  tinc- 
tura  benzoini  eompositus.  If  symp- 
toms of  abscess  appear,  all  the  milk 
should  be  drawn  off  and  the  parts  thor- 
oughly massaged.  If  the  symptoms  are 
not  now  relieved,  the  breasts  should  be 
rubbed  with  an  ointment  composed  of 
camphor,  opium,  atropine,  and  lanolin. 
The  bowels  should  be  freely  evacuated. 
Barksdale  (Charlestown  Med.  Jour., 
Sept.,  1901). 

The  first  sign  is  the  presence  of  a  hard 
mass  in  the  tissues  of  the  organ.  At 
first  no  suffering  is  experienced,  but  pain 
is  finally  noticed  while  the  infant  is 
suckling.  The  presence  of  an  abscess 
now  becomes  manifest.  The  hard  mass 
previously  noticed  becomes  very  sensi  • 
tive,  the  overlying  skin  red,  resistant, 
hot,  and  cedematous,  and  the  organ,  as 
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a  whole,  becomes  heavy.  The  skin  over 
the  abscess  finally  becomes  purplish  and 
less  tense,  and  fluctuation  is  soon  ob- 
tained. When  several  foci  of  inflamma- 
tion are  present,  they  may  suppurate 
successively,  and  the  series  of  abscesses 
thus  developed  may  destroy  the  entire 
gland,  and  the  sufferings  of  the  patient 
continue  months'.  Septicsemia  and  gan- 
grene sometimes  complicate  such  cases. 
Even  in  the  comparatively  benign  cases 
generally  met  with  the  general  symp- 
toms are  sometimes  quite  marked. 

Pathology. — In  parenchymatous  in- 
flammation, according  to  Bumm,  who 
carefully  studied  the  question,  the  rapid 
proliferation  of  micro-organisms  in  the 
gland-structures  causes  fermentation  of 
the  milk,  and  transformation  of  its  sugar 
into  lactic  and  butyric  acids.  The  ca- 
sein becoming  coagulated,  the  glandular 
structures  become  engorged  with  the 
coagula,  and  inflammatory  changes  soon 
follow.  The  periglandular  tissues  be- 
come infiltrated  with  bacteria  and  leuco- 
cytes, while  the  epithelial  cells  lining 
the  glandular  ■  structures  swell,  desqua- 
mate, and  disappear.  Purulent  miliary 
foci  soon  form  in  great  numbers,  and 
adjacent  foci  unite.  Irregular  cavities 
are  thus  formed  and  crossed  by  shreds 
of  partially-destroyed  tissues.  In  the 
walls  of  these  cavities  leucocytes  accu- 
mulate, which  stop  the  progress  of  the 
microbes,  preventing  farther  spreading 
of  the  disintegrating  process. 

Treatment. — The  treatment  of  sub- 
cutaneous inflammation  does  not  always 
vary  from  that  indicated  for  the  nipple. 
When,  notwithstanding  preventive  meas- 
ures, the  abscesses  are  formed,  the  pus 
must  be  evacuated.  An  important  point 
in  this  connection  is  that  any  incision 
made  should  invariably  radiate  from  the 
nipple, — i.e.,  cutting  away  from  the  lat- 
ter, toward  the  periphery  of  the  breast, 


as  the  spokes  of  a  wheel  radiate  from  the 
hub.  The  milk-ducts  are  thus  avoided, 
and  a  free  incision  can  be  made  without 
danger,  if  it  is  necessary. 

In    submammary    abscess    the    gland 
projects  outward  and  seems  to  rest  upon 
a  pillow  of  fluid.     The  quantity  of  pus 
is  sometimes  very  great, — over  a  pint, — 
the  connective  tissue  yielding  on  all  sides 
to  form  a  large  cavity  or  pocket.    When 
the  abscess  does  not  point  in  any  special 
direction,  the  presence  of  pus  may  be 
determined  by   means   of  an   aspirator- 
needle  inserted  at  the  base,  as  if  the 
organ  were  to  be  pierced.     An  incision 
can  then  be  made  near  the  lower  border 
of  the  gland— the  incision  likewise  radi- 
ating from  the  nipple.     The  pus  being 
fully  evacuated  with  antiseptic  precau- 
tions, the  abscess  should  be  washed  out 
with  a  3-per-cent.   solution  of  carbolic 
acid  and  drained  with  iodoform  gauze. 
Method  in  treatment  of  abscess  is  as 
follows:    As  soon  as  elasticity  and  deep 
fluctuation    are    evident,    an    incision    is 
made  radiating  from  the  nipple  just  large 
enough  to  admit  the  index  finger  of  the 
operator,  and  this  is  deepened  until  pus 
flows.    The  finger  is  now  passed  into  the 
cavity  and  it  will  be  brought  fairly  near 
the  surface  in  a  dependent  position,  and 
this  is  generally  at  the  thoracic  mam- 
mary   junction.      Sometimes    the    finger 
passes  toward  the  axillary .  margin,  and 
occasionally  the  cavity  is  so  large  that 
a  stout  bent  probe  must  be  used  to  indi- 
cate the  deepest  part  of  the  abscess.    In 
this  situation,  the  gland  being  well  raised 
by  an  assistant,  a  free  opening  is  to  be 
made,  large  enough  to  well  evacuate  the 
pus,  and,  the  finger  being  now  introduced 
through   this,  the   inferior   opening,   the 
operator  will  find  that  the  pus  has  bur- 
rowed about  and  is  contained  in  loculi 
bounded  by  fibrous  septa. 

The  cavity  is  well  flushed  out  with  an 
antiseptic  solution,  and  a  full-sized  tube 
is  introduced  from  below  (this  must  be 
confined  by  a  silk  thread).  The  opening 
made  near  the  nipple  is  closed  with  fine 
horsehair  and  painted  with  collodion. 
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The  tube,  a  large  one,  can  be  left  in 
the  cavity  as  long  as  is  needful,  and  is 
slowly   shortened  and  withdrawn.     The 
wound  heals  with  a  larger  scar,  but  this 
is  completely  hidden  by  the  position  and 
volume    of    the    gland    above.      Shields 
(Lancet;    Boston  Med.  and  Surg.  Jour., 
June  11,  '96). 
In  parenchymatous  inflammation  the 
infant  must   be   weaned,   otherwise  the 
lesions  will  proceed  from  bad  to  worse. 
To  avoid  suffering  due  to  milk-produc- 
tion the  milk-pump  should  be  used.    In 
the  early  stage  the  abscesses  can  some- 
times be  stopped  by  the  application  of 
cold     compresses    constantly    renewed. 
The  old  treatment  is  now  discarded.    It 
is  important  to  support  and  immobilize 
the  breast  by  means  of  bandages  evenly 
applied. 

Inflammation  of  nipple  and  breast 
should  be  regarded  as  a  progressive  rather 
than  a  self-limited  disease,  arising  in 
most  instances  from  septic  infection  of 
the  nipple.  Bandaging  advisable  after 
mastitis,  still-birth,  and  whenever  wean- 
ing is  necessary  on  account  of  mammary 
disorders.  Harris  (Annals  of  Gyn.  and 
Bed.,  Aug.,  '95). 

Seventeen  cases  of  mastitis  treated  suc- 
cessfully by  evacuation  of  the  breast, 
partly  by  sucking  and  partly  by  a  sort 
of  massage  by  which  the  breast  is  com- 
pressed and  gently  rubbed  in  the  direc- 
tion of  the  nipple.  Kaarsberg  (Hosp.- 
tid.,  p.  573,  '95). 

Abortive  treatment  of  threatened  ab- 
scess consists  in  placing  the  cathode  at 
some  distant  indifferent  point  and  apply- 
ing the  anode  as  directly  as  possible  to 
the  seat  of  trouble.  The  current  should 
be  from  5  to  10  milliamperes,  and  may 
be  continued  from  three  to  five  minutes. 
The  anode  should  be  large  enough  to 
almost  cover  the  affected  area.  Applica- 
tions may  be  made  daily.  Should,  how- 
ever, the  abscess  be  already  formed,  the 
cathode  is  applied  locally  for  its  electro- 
lytic effect,  and  the  current  must  be  a 
strong  one,  especially  in  old  abscesses 
with  a  well-defined  limiting  wall.  From 
100  to  200  milliamperes  are  required. 
The   cathode  may   usually   consist   of  a 


metal  stem  or  rod  lodged  within  the  ab- 
scess. A.  H.  B.  Leuf  (Med.  Council, 
Sept.,  '97). 

Expression  used  in  treatment  of  threat- 
ened abscess  of  the  breast.     Compression 
should  be  made  daily  from  the  circum- 
ference;    in  a  few  days  the  induration 
will  subside.    In  no  case  has  the  method 
failed.     W.   B.   Warde    (Lancet,  Jan.   3, 
'98). 
Belladonna  ointment,  lead-water,  and 
laudanum  are  recommended  by  various 
clinicians.     Saline  cathartics  are  useful 
as  derivatives,  provided  the  patient  is  not 
too  weak. 

When  the  presence  of  pus  is  ascer- 
tained, it  should  be  evacuated  under 
strict  antiseptic  precautions,  an  incision 
one-half  inch  in  length,  radiating  from 
the  nipple,  being  made  in  the  most  de- 
pendent portion  of  the  organ.  The  cav- 
ity is  then  washed  out  with  an  antiseptic 
solution  and  drained. 

When  a  local  ansesthetic  is  used,  one 
is  not  apt  to  open  an  abscess  as  thor- 
oughly as  he  would  otherwise,  and  the 
abscess  is  likely  to  extend  more  deeply 
and  widely  than  might  be  foretold  by 
examination   before   operating.     General 
anesthesia     should,     therefore,    be    em- 
ployed.    F.  H.  Field   (N.  Y.  Med.  Jour., 
Dec.  8,  1900). 
The  general  health  requires  consider- 
able attention,  the  strength  of  the  pa- 
tient bearing  considerably  upon  the  re- 
covery.   Good  food,  tonics,  and  pure  air 
are  important  adjuvants. 

Galactocele. — This  condition  is  due  to 
the  distension  or  rupture  of  one  or  more 
lactiferous  tubes.  In  the  latter  case  the 
milk  flows  within  the  connective  tissue 
of  the  gland. 

Symptoms.  —  Two  varieties  of  the 
rather  rare  condition  are  met  with:  in 
the  one  the  accumulation  of  milk,  within 
the  duct  or  the  connective  tissue,  occurs 
near  the  nipple  and  superficially.  The 
appearance  is  typical,  more  or  less  large 
knob-like  projections  or  swelling  form- 
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ing  the  apex  of  the  gland.  It  usually 
appears  suddenly  while  suckling  the  in- 
fant, when  rupture  of  the  tube  occurs 
without  causing  much  local  distress.  In 
simple  dilatation  the  growth  is  gradual. 

The  second  variety  occurs  in  the  sub- 
stance of  the  organ,  forming  one  or  more 
irregular  lobular  projections,  that  are 
quite  firm  under  pressure,  especially  in 
cases  of  long  standing.  In  the  latter, 
when  due  to  rupture  of  the  ducts,  the 
accumulated  secretion  is  often  found 
hemmed  in  by  a  protective  cyst-wall. 
When  the  duct  is  simply  dilated,  the  wall 
is  formed  by  the  lactiferous  tube  itself. 
The  former  likewise  appears  more  or  less 
suddenly.  In  some  cases  the  gland  be- 
comes very  large,  and  as  much  as  five 
quarts  of  milk  have  been  withdrawn  by 
means  of  the  trocar. 

Treatment. — Aspiration  is  sometimes 
sufficient  to  cure  small  cysts;  but,  in 
the  majority  of  cases,  it  is  best  to  open 
the  distension  antiseptically  and  to  drain. 

MANGANESE.  —  Manganese  (manga- 
num)  is  a  very  hard  brittle  metal,  having 
a  metallic  lustre,  and  a  whitish-gray, 
metallic  fracture.  In  the  metallic  state 
it  is  not  used  in  medicine. 

Manganese  dioxide  (peroxide  or  bi- 
noxide),  or  black  oxide  of  manganese 
(mangani  dioxidum,  U.  S.  P.),  is  found 
native,  containing  at  least  66  per  cent, 
of  pure  dioxide.  It  occurs  as  a  heavy, 
black  powder,  and  is  soluble  in  hot  min- 
eral acids.    Dose,  2  to  15  grains. 

Manganese  sulphate  (mangani  sulphas, 
U.  S.  P.)  occurs  in  transparent  pale-rose 
effervescent  prisms  having  a  bitterish, 
astringent  taste,  and  is  soluble  in  0.8 
parts  of  water.    Dose,  5  to  15  grains. 

Potassium  permanganate  (potassii  per- 
manganas,  U.  S.  P.)  occurs  in  dark-pur- 
ple, slender,  opaque  prisms,  having  a 
blue,   metallic   reflection,    and    a   sweet, 


with  astringent  after-taste,  and  is  solu- 
ble in  16  parts  of  cold  water  and  3  parts 
of  boiling  water.  Permanganate  of  pot- 
ash is  incompatible  with  all  oxidizable 
substances,  particularly  organic  ones. 
Dose,  V2  to  3  grains. 

The  liquor  ferri  mangani  peptonate 
(non-official)  is  very  generally  used. 
Dose,  1  to  4  drachms. 

Physiological  Action.  — ■  The  physio- 
logical action  of  manganese  is  not  estab- 
lished. Once  thought  to  be  a  chalybeate 
equal  to  iron,  it  failed  to  sustain  the 
reputation,  and  is  rarely  employed  by 
the  profession  in  the  treatment  of  ante- 
mia  and  chlorosis.  Especially  has  it  been 
ostracized  since  Gahn  demonstrated  that 
there  was  considerable  doubt  as  to 
whether  it  entered  the  circulation  at  all, 
while  there  was  nothing  to  show  that  it 
was  taken  up  by  the  blood-corpuscles. 

Poisoning  by  Manganese.  —  Acute 
Poisoning. — In  toxic  doses  manganese 
causes  intense  gastro-enteric  inflamma- 
tion and  death  by  convulsions.  In 
smaller  doses- it  lowers  the  action  of  the 
heart,  diminishes  the  pulse-rate,  and 
lessens  the  blood-pressure. 

Chronic  Poisoning.  — ■  Absorbed  in 
large  doses  and  for  a  considerable  period 
it  acts  as  a  cumulative  poison,  induces 
acute  fatty  degeneration  of  the  liver,  a 
progressive  wasting  and  feebleness,  a 
staggering  gait,  and  paralysis  (paraple- 
gia). This  latter  variety  is  the  one  seen 
among  the  miners  of  the  metal. 

Therapeutics.  —  Menstrual  D  i  s  o  r  - 
ders.— Manganese  dioxide  has  been  used 
extensively  in  the  treatment  of  disorders 
of  the  uterine  functions,  especially  when 
due  to  a  functional  cause.  It  has  been 
used  in  membranous  dysmenorrhcea  in 
doses  of  2  grains,  in  pill  or  capsule,  given 
four  or  five  times  daily.  In  amenorrhcea, 
of  acute  suppression  of  the  menses  from 
cold,  and  when  the  menstrual  discharge 
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is  scanty  and  irregular,  manganese  is  of 
good  service. 

Some  200  cases  treated  with  perman- 
ganate of  potash.  It  was  found  of  service 
in  dysmenorrhcea  in  otherwise  healthy 
girls,  in  excessive  subinvolution  after 
childbirth,  in  atrophy  during  puerperal 
affections,  and  in  pelvic  peritonitis  after 
labor.  The  remedy  proved  of  little  ava.. 
in  affections  of  the  tubes  and  ovaries  in 
which  the  gonococeus  was  found,  and  in 
atrophic  conditions  of  the  uterus  from 
early  appearance  of  the  menopause.  Lvoff 
(Med.  News,  May  19,  '88) . 

Binoxide  of  manganese  used  for  many 
years  for  functional  derangements  of  the 
uterus  with  a  smaller  percentage  of  fail- 
ures than  from  any  other  drug. 

In  the  absence  of  organic  disease  it 
seems  to  have  the  power,  in  a  great  many 
cases,  of  bringing  the  menstrual  function 
back  to  the  normal  standard  in  whatever 
direction  the  deviation  from  that  stand- 
ard may  have  been. 

In  painful  menstruation  beginning 
about  four  days  before  the  expected 
period,  and  continuing  until  the  flow  is 
fully  established,  it  will  generally  give  a 
measure  of  relief. 

The  headache  of  a  burning  character, 
and  limited  to  the  vertex,  which  so  fre- 
quently has  a  uterine  origin,  is  often 
promptly  relieved  by  two  or  three  doses 
of  the  drug,  administered  at  intervals  of 
two  or  three  hours. 

It  also  gives  decided  relief  to  the  hot 
flashes  attending  the  menopause,  if  the 
patient  takes  a  pill  of  2  grains  at  bed- 
time. 

The  dose  is  2  grains  three  times  a  day, 
but  as  it  is  absolutely  without  unpleasant 
effects,  it  may  be  given  in  much  larger 
quantity  and  at  much  shorter  intervals. 
For  its  effect  upon  the  periods  it  should 
be  given  for  three  or  four  days  before  the 
expected  time  and  continued  nearly  or 
quite  through  the  period,  this  being  re- 
peated for  several  consecutive  months. 
A.  H.  Smith  (Ga.  Jour,  of  Med.  and 
Surg.,  Jan., '98). 

Anemia  and  Chlorosis. — In  ansemia 
and  chlorosis  manganese  is  beneficial, 
but  only  -when  combined  with  iron. 
Gude's  liquor  mangani-ferri  peptonatus 


is  a  very  palatable  and  efficient  prepara- 
tion for  the  purpose.  It  has  an  agree- 
able, astringent,  but  non-metallic  taste, 
and  may  be  given  in  the  dose  of  a  des- 
sertspoonful to  a  tablespoonful  three  or 
four  times  daily,  alone  or  in  milk.  This 
preparation  increases  the  appetite,  does 
not  disorder  digestion,  and  can  be  taken 
steadily  for  a  long  period. 

Scrofula. — In  scrofula  and  debility 
due  to  prolonged  suppuration  the  non- 
official  syrup  of  the  iodide  of  iron  and 
manganese  is  a  remedy  of  gTeat  value. 

Gastric  Disorders. — In  gastrodynia 
and  pyrosis,  the  dioxide,  in  doses  of  10 
to  15  grains,  is  recommended  by  Leared. 

Jaundice.  —  Malarial  jaundice  has 
been  relieved  by  the  sulphate  of  man- 
ganese in  doses  of  2  grains.  The  sul- 
phate, however,  has  an  irritating  effect 
on  the  bowel,  and  is  unsafe. 

Rheumatism.  —  The  internal  admin- 
istration of  potassium  permanganate  has 
been  advised  for  the  treatment  of  acute 
articular  rheumatism,  diphtheria,  and 
diabetes.  Its  usefulness  in  the  diseases  is 
doubtful. 

Antidote  to  Morphine,  Phosphorus 
and  Snake-bite. — H.  William  Moor,  of 
New  York,  has  shown  that  potash  per- 
manganate is  a  direct  chemical  antidote 
for  morphine,  but  is  without  effect  on 
atropine,  cocaine,  veratrine,  pilocarpine, 
aconitine,  and  sfaychnine.  An  equal 
quantity,  grain  for  grain,  of  perman- 
ganate is  antidotal  to  morphine.  In 
cases  of  poisoning  by  opium,  laudanum, 
or  the  un  combined  alkaloid,  he  advises 
acidulation  of  the  antidotal  solution  with 
dilute  sulphuric  acid,  or  white-wine 
vinegar,  in  order  that  the  insoluble  mor-' 
phine  may  be  converted  into  a  soluble 
salt.     (See  Opium.) 

Hagnos,  of  Budapest,  has  found  the 
permanganate  a  reliable  antidote  in 
phosphorus   poisoning.     After  washing 


350 


MANGANESE. 


MEASLES. 


out  the  stomach  he  introduces  a  pint  of 
a  V10-per-cenl  solution  and  allows  it  to 
remain.  If  applied  immediately  after 
the  receipt  of  the  wound  it  is  efficacious 
in  snake-bite  poisoning. 

External  Uses. — Externally  the  per- 
manganate has  a  wide  field  of  usefulness. 
Applied  as  a  wash  or  on  compresses  of 
gauze  or  lint,  in  the  strength  of  2  to  10 
grains  to  the  ounce  of  water,  it  is  a  valu- 
able deodorizer  and  disinfectant  for 
sloughing  wounds,  cancerous  growths, 
ulcers,  gangrene,  and  caries.  Dilute 
solutions  have  a  stimulant  action  on  the 
tissues  and  favor  granulation  and  heal- 
ing. It  may  be  used  as  a  spray  in  ozama 
or  as  a  mouth-wash  or  spray  in  diph- 
theria, scarlatina,  and  conditions  causing 
foul  breath. 

Upward  of  300  eases  of  toothache  from 
dental  caries  successfully  treated  by  ad- 
ministering V:o  solution  of  permanganate 
of  potash  in  the  form  of  a  mouth-wash. 
One   tablespoonful   was   taken   into   the 
mouth  every  half-hour,  and  held  on  the 
affected  side  for  several  minutes.     The 
agonizing    pain    disappeared    in    a    few 
hours.     Popoff   (Russkaia  Med.,  No.  19, 
'87). 
Sponging  the  feet  with  permanganate 
solution  will  remove  the  odor  of  abnor- 
mal perspiration.    In  purulent  ophthal- 
mia permanganate  solutions  (1  to  2000 
or  1  to  5000)  have  been  found  useful. 
A  2-  to  5-per-cen:.  solution  has  been  used 
with  benefit  in  leucorrhcea.     In  a  1-  to 
2-per-cent.  solution  it  finds  favor  as  an 
injection  for  gonorrhoea. 

Permanganate  solutions  should  not  be 
injected  into  gunshot  wounds  of  the  ab- 
domen, or  into  abscesses  connected  with 
the  peritoneal  cavity,  as  they  are  some- 
times irritating  or  even  caustic.  Glyc- 
erin should  not  be  added  to  perman- 
ganate solutions,  as  it  is  incompatible, 
and  forms  a  violent  explosive. 

C.  Sumner  Witherstine, 

Philadelphia. 


MANIA.    See  Insanity. 

MANIA  A  POTU.     See  Alcoholism. 

MASTITIS.     See  Mammary  Gland. 

MASTOID  DISEASE.  See  Cerebral 
Abscess,  External  Ear,  and  Internal 
Ear. 

MEASLES.— From  an  old  English 
word  meaning  a  spot. 

Definition. — Measles — morbilli  or  ru- 
beola— is  an  acute,  infectious,  contagious 
disease  generally  met  with  in  children. 

Symptoms.- — Measles  runs  a  less  vari- 
able course,  as  a  rule,  than  does  scarlet 
fever  and  some  other  infectious  diseases. 
Very  mild  cases  sometimes  occur,  how- 
ever, while  the  disease  occasionally  runs 
a  very  severe  course.  In  rare  instances  a 
malignant  type  is  encountered.  Among 
115  cases  Carr  found  the  average  dura- 
tion of  the  disease  when  uncomplicated 
to  be  twenty-six  days  from  the  prodromal 
symptoms  to  the  end  of  desquamation. 
The  period  of  incubation  of  measles  is 
about  twelve  days. 

Measles  usually  begins  gradually,  with 
feverishness,  sneezing,  coryza,  suffusion 
of  the  eyes,  and  photophobia.  Occasion- 
ally a  chill  followed  by  a  high  temper- 
ature is  the  initial  symptom.  Within 
twenty-four  hours  after  the  advent  of 
the  first  symptoms  a  cough  of  peculiarly 
hard  dry  character  appears  and  the  at- 
tack presents  all  the  symptoms  of  a 
catarrhal  cold.  The  coryza,  however,  is- 
more  marked  than  that  of  an  ordinary 
cold.  The  fever  often  falls  somewhat 
after  the  first  day;  a  fact  which  may 
throw  the  physician  off  his  guard.  The 
coryza  and  cough,  however,  do  not  cor- 
respondingly diminish  with  the  fall  of 
the  temperature,  but  usually  increase. 
The  eruption  appears  on  the  side  of  the 
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face  and  is  usually  first  seen  on  the  after- 
noon of  the  fourth  day  and  is  accom- 
panied by  increased  fever.  The  eruption 
may  appear  as  early  as  the  second  day, 
particularly  in  young  children,  and  is, 
in  rare  instances,  delayed  to  the  fifth  or 
sixth  day.  Drowsiness  is  not  uncom- 
mon during  the  stages  of  invasion,  but 
there  are  no  characteristic  constitutional 
symptoms. 

During  the  stage  of  invasion  and  be- 
fore the  anatomical  changes  are  noticed 
on  the  surface  of  the  body  an  eruption 
will  be  found  upon  the  velum  palati, 
which  constitutes  the  surest  sign  of  the 
affection.  Tyler  (Amer.  Jour,  of  Obstet- 
rics, Aug.,  '88). 

The  initial  fever,  or  catarrhal  stage, 
varies  to  an  equal  extent  with  the  incu- 
bation period;  out  of  193  cases  in  which 
this  was  noted,  12  had  no  premonitory 
symptoms,  the  rash  being  the  first  sign 
of  illness;  41  were  affected  only  one  day, 
29  two  days,  55  three  days,  35  four  days, 
and  21  from  five  days  to  a  week  before 
the  eruption  appeared.  In  one  case  there 
was  a  period  of  three  days  of  giddiness, 
with  a  subnormal  temperature,  followed 
by  a  measles-rash.  J.  G.  Carstairs  (Aus- 
tralian Med.  Jour.,  July  15,  '93).. 

Measles  give  rise  to  a  mild  pultaeeo- 
erythematous  stomatitis:  this  may  pre- 
cede exanthem,  always  accompanies  it, 
and  disappears  with  it.  It  is  insidious 
and  latent,  and  serves  as  means  of  diag- 
nosis in  doubtful  cases  (measles  or  ru- 
beola). Comby  (Le  Bull.  Med.,  Nov.  24, 
'95). 

Measles  may  have  a  premonitory  rash. 
These  eruptions  vary  in  character,  being 
scarlatiniform,  morbilliform,  and  erysi- 
pelatous. They  may  even  resemble  red 
miliaria.  The  erythemata  generally  ap- 
pear about  the  second  day  of  the  period 
of  invasion,  and  disappear  before  the 
measles  eruption.  Robet  (Jour,  de  M6d., 
Sept.  10,  '96). 

Premonitory  symptoms.  A  notable 
loss  of  weight  occurs  in  many  cases 
(Henri  Meunier,  189S)  in  children  in  ap- 
parent health.  It  begins  on  the  third, 
fourth,  or  fifth  day  of  incubation,  and 
continues  for  six  or  seven  days,  with  a 


normal  temperature.  A  second  sign 
consists  in  a  great  increase  in  the  num- 
ber of  leucocytes,  a  day  or  two  previous 
to  any  catarrh  or  other  premonitory 
symptoms.  During  the  period  of  erup- 
tion the  number  of  leucocytes  falls  very 
greatly  below  the  normal.  Combe  sug- 
gests that  the  micro-organism  of  mea- 
sles should  be  searehea  for  during  the 
period  of  hyperleucocytosis.  Koplik's 
spots  are  not  nearly  so  important  an 
indication  as  an  erythemato-pultaceous 
stomatitis  of  the  cheeks  and  gums 
(Comby),  which  consists  of  redness  and 
swelling  of  the  mucous  membrane  of 
the  gums  and  inside  of  the  cheeks,  which 
are  covered  with  .a  pale,  opalescent, 
easily  detached,  whitish,  epithelial  coat- 
ing. It  precedes  the  eruption  very  often, 
and  is  then  a  trustworthy  premonitory 
sign.  While  all  these  signs  have  a  cer- 
tain diagnostic  value,  none  of  them  can 
be  absolutely  relied  upon.  Guinon  (Rev. 
Mens,  des  Mai.  de  l'Enf.,  Apr.,  1901). 

Epidemic  of  measles  in  which  a  pul- 
taceous  angina  developed  from  two  to 
seven  days  before  the  measles  in  15 
cases  out  of  100  seen.  Small,  white, 
isolated,  bluish-white  spots  also  ap- 
peared on  the  roof  of  the  palate  with 
Koplik's  sign,  fever,  and  dysphagia.  In 
some  of  the  cases  diphtheria  bacilli  were 
found  in  the  throats.  Saint-Philippe 
(Jour,  de  M£d.  de  Bordeaux,  Apr.  7, 
1901). 

Koplik  has  recently  described  a  symp- 
tom which  he  believes  to  be  of  great 
value  in  making  an  early  diagnosis  of 
measles.  On  the  first  day  of  invasion  he 
has  found  that  an  examination  of  the 
buccal  mucous  membrane  in  a  good  light 
will  reveal  a  scattered  eruption  consist- 
ing of  small,  irregular  spots  of  bright- 
red  color,  in  the  centre  of  each  of  which 
is  a  minute  bluish-white  speck.  This  he 
regarded  as  pathognomonic  of  measles. 
Carr  and  other  writers  have  recently  ex- 
pressed a  beli'ef  in  this  symptom. 

Diagnostic  importance  of  the  bluish- 
white  spots  upon  the  mucosa  of  the 
cheeks,  signalized  by  Koplik  as  a  con- 
stant phenomenon  of  the   period  of  in- 
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cubation,  confirmed  by  the  examination 
of  50  morbillous  patients.  Libman  (Med. 
Rec,  June  11,  '98). 

Koplik's  sign  noted  in  all  of  65  cases 
of  measles  in  which  it  had  been  looked 
for  in  the  early  stages.  Looked  for  in 
coryza,  tonsillitis,  bronchitis,  rotheln, 
antitoxin  rashes,  erythema  multiforme, 
urticaria,  scarlet  fever,  pityriasis,  eczema, 
scabies,  and  impetigo,  it  was  invariably 
absent.  Sobel  (Med.  Record,  June  3, 
'99). 

The  most  important  signs  during  the 
invasion  period  are:  1.  Stomatitis,  ac- 
companied by  patches  of  pultaceous  exu- 
dation, which  is  almost  constant.  It  may 
also  appear  in  scarlet  fever,  but  is  not 
to  be  found  in  German  measles.  2.  Char- 
acteristic spotting  of  the  palate  may  be 
seen  one  or  two  days  before  the  rash. 
3.  Koplik's  spots,  which  are  present  in 
95  per  cent,  of  cases  at  a  period  three 
days  before  the  eruption.  Cazal  (Gaz. 
des  HSpitaux,  Aug.  22,  '99). 

Extensive  experience  in  measles  has 
shown  that  the  presence  of  Koplik's  spots 
is  absolutely  pathognomonic  of  measles, 
just  as  much  so  as  the  existence  of  the 
malarial  plasmodium  in  the  blood  is  indic- 
ative of  malaria.  Before  the  appearance 
of  the  eruption  great  care  is  necessary  in 
looking  for  these  spots,  because  they  oc- 
cur from  five  days  to  a  few  hours  before 
the  cutaneous  manifestations.  There  is 
a  time,  sooner  or  later  in  every  case  of 
measles,  in  which  these  spots  are  present. 
Many  oases  which  have  been  diagnosti- 
cated as  measles  without  Koplik's  spots 
are  believed  to  have  been  nothing  more 
than  cases  of  German  measles.  This  is 
particularly  true  of  the  severe  form  of 
German  measles.  German  measles  is  a 
disease  separate  and  distinct  from  true 
measles,  and  this  fact  is  emphasized  by 
the  absence  of  Koplik's  spots.  In  this 
affection  there  is  a  disproportion  between 
the  cutaneous  manifestations  and  the 
constitutional  symptoms.  Failure  to  see 
Koplik's  spots  in  measles  may  be  due  to 
the  fact  that  before  the  physician's  visit 
they  had  been  washed  off.  These  spots 
can  hardly  be  seen  by  artificial  light, 
they  require  an  abundance  of  good  day- 
light, and  the  cheek  should  be  everted. 
Jacob  Sobel  (Pediatrics,  Mar.  1,  1900). 


Filatow  described  spots  in  1S95  and 
Koplik  in  1896.  The  latter  states  that 
they  are  bluish  white,  but  they  really 
appear  as  fine  white  specks,  easily  re- 
moved by  rubbing.  After  the}7  have  per- 
sisted for  a  short  time  they  are  sur- 
rounded by  a  red  areola.  The  buccal 
mucous  membrane  is  their  commonest 
site,  opposite  the  lower  or  upper  molars 
on  either  side,  and  often  upon  the  inner 
surface  of  the  lower  lip  and  the  inner 
surface  of  the  upper  lip.  They  were 
noted  in  all  of  personal  cases.  Most  ob- 
servers will  probably  agree  with  Filatow 
in  considering  them  to  be  white.  In 
size  these  spots  are  often  quite  minute, 
and  require  a  strong  illumination  for 
their  recognition ;  at  other  times  they 
are  three,  or  possibly  five,  times  as  large, 
and  are  then  very  readily  distinguished 
even  with  the  reflected  light  of  an  oil 
lamp.  On  rubbing  the  spots  with  the 
handle  of  a  teaspoon  it  will  be  found 
that  the  white  substance  of  which  they 
are  composed  is  not  at  all  easily  re- 
moved. Around  each  spot  is  a  red 
areola.  On  the  first  day  of  their  ap- 
pearance the  red  areola  may,  how- 
ever, occasionally  be  absent,  and  it 
will  then  be  very  difficult,  if  not  im- 
possible, to  make  a  confident  diagno- 
sis. These  little  spots  consist  of  pa- 
pillae the  epithelium  of  whose  summits 
has  become  pulpy  and  whitened,  while 
the  papilla  itself  and  the  area  of  mucosa 
immediately  surrounding  it  have  become 
hyperamiic  and  slightly  swollen,  so  that 
one  gets  the  appearance  of  the  white 
speck  surrounded  by  the  red  areola. 
Certain  observers  have  erroneously  de- 
scribed them  as  vesicles.  In  cases  in 
which  this  exanthem  is  very  abundant 
the  individual  specks  may  lie  in  such 
close  apposition  that  the  white  sub- 
stance of  contiguous  specks  may  coa- 
lesce, thereby  forming  spots  of  a  size  un- 
usual for  Filatow's  spots,  and  raising  in 
one's  mind  a  suspicion  that  they  may  be 
due  to  some  form  of  stomatitis  other 
than  the  kind  in  question.  Filatow's 
spots  when  they  disappear  generally  do 
so  with  great  rapidity.  They  are  often 
present  in  moderate  abundance  on  the 
one  day  and  entirely  absent  on  the  next. 
L.  Falkner  (Lancet,  Feb.  2,  1901). 
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The  value  of  Koplik's  spots  studied 
two  years  at  the  Children's  Hospital, 
Budapest.  During  1S99  and  1900  the 
mouth  of  every  child  in  the  out-patients' 
room  was  examined  for  them.  Over  30,- 
000  patients  passed  through  the  depart- 
ment in  that  time,  and  in  no  other  dis- 
ease but  measles  was  the  sign  found  to 
be  present;  348  of  these  patients  were 
suffering  from  measles,  and  in  all  but  19 
the  spots  were  present;  57  out  of  144 
in-patients  with  measles  showed  Kop- 
lik's spots  on  admission,  and  developed 
a  rash  on  the  skin  in  from  one  to  five 
days  later  on.  The  others  had  the  skin 
eruption  already  out;  of  these,  S  were 
without  the  sign,  but  then  the  eruption 
had  been  out  for  two  days  or  more. 
Lorand  (Jahrbueh  f.  Kinderh.,  June, 
1901). 

Koplik  spots  were  present  in  SI  per 
cent.,  and  an  initial  eruption  on  the 
hard  palate  in  86  per  cent.  It  was  only 
possible  to  observe  12  cases  during  the 
period  of  incubation;  in  these  the  spots 
were  found  seven  times  on  the  first  day 
of  the  disease,  when  the  temperature  be- 
gan to  rise,  when  the  eruption  on  the 
hard  palate  usually  did  not  show  itself 
before  the  third  day.  O.  Miiller 
(Munch,  med.  YS'ochen.,  Jan.  9,  1004). 

The  temperature  will  occasionally  be 
found  at  103°  or  104°  on  the  first  day, 
but  it  is  usually  not  above  102°.  The 
fever  does  not  ordinarily  range  as  high 
in  measles  as  in  scarlet  fever.  Not  infre- 
quently after  a  sharp  rise  on  the  first  day 
the  temperature  falls  on  the  two  follow- 
ing days,  but  increases  as  the  eruption 
appears  and  reaches  its  height  on  the  sec- 
ond day  of  the  eruption.  From  that  time 
it  gradually  falls,  and  becomes  normal 
between  the  seventh  and  ninth  days  of 
the  disease.  Not  infrequently  there  is  a 
sudden  fall  on  the  sixth  or  seventh  day, 
forming  almost  a  crisis.  The  fall  of  the 
temperature  after  the  initial  rise  on  the 
first  day  is  sometimes  so  decided  as  to 
lead  to  error  in  diagnosis.  The  possi- 
bility of  such  a  fall  is  always  to  be  con- 
sidered.    The  fever  and  other  constitu- 


tional symptoms  are  usually  at  their 
height  when  the  eruption  has  reached  its 
fullest  development  on  the  fifth  or  sixth 
day  of  the  disease. 

Case  of  a  child  of  16  months  who  de- 
veloped a  temperature  of  107°  F.  during 
the  premonitory  symptoms  of  measles. 
Pour  days  later  the  temperature  sud- 
denly rose  to  110°  F.  Stimulation  with 
the  application  of  a  modified  cold  pack 
brought  the  temperature  down  to  97° 
in  three-quarters  of  an  hour;  convulsions 
followed,  occurring  several  times  during 
the  next  12  hours;  subsequently,  the 
condition  improved  and  the  child  grad- 
ually recovered.  E.  H.  A.  Hunter  (Brit. 
Med.  Jour.,  Apr.  30,  '98). 

The  rash  usually  appears  on  the  after- 
noon of  the  fourth  day,  but  in  some  cases 
is  seen  on  the  third  day  and  in  others  is 
delayed  until  the  fifth  day.  It  is  first 
seen  on  the  temples  and  sides  of  the  face, 
on  the  neck,  or  behind  the  ears.  When  it 
first  appears  it  commonly  consists  of 
small  red  spots  having  no  strictly  char- 
acteristic appearance.  They  rapidly  in- 
crease in  size  and  form  small  macules  or 
very  slightly  elevated  papules  on  a 
slightly-reddened  base  with  normal  skin 
between.  They  are  circular  or  crescentic 
in  shape,  and,  being  hyperffimic  in  na- 
ture, disappear  on  pressure. 

As  the  eruption  develops  it  tends  to 
become  confluent  in  places,  particularly 
on  the  face,  where  it  assumes  a  blotched 
appearance.  There  is  usually  a  certain 
amount  of  oedema,  particularly  about  the 
cheeks  and  eyes,  which  farther  tends  to 
change  the  appearance  of  the  patient. 
The  eruption  usually  reaches  its  height 
at  its  first  site  of  appearance  at  the  end 
of  thirty-six  hours;  it  remains  stationary 
for  about  two  days,  and  then  rapidly 
fades  away.  It  extends  over  the  body 
somewhat  slowly,  appearing  on  the  trunk 
and  limbs  on  the  second  day. 

The  wrists  and  backs  of  the  hands  are 
commonly  the  points  to  be  last  involved. 
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When  at  its  height  in  these  places, 
the  rash  is  sometimes  partially  faded  on 
the  face  and  neck.  On  the  first  day  the 
spots  form  simple  macules,  but  later  they 
become  flat  papules  that  can  be  readily 
felt  by  the  finger  and  are  sometimes 
almost  shotty  to  the  touch.  The  rash 
commonly  presents  its  most  typical  ap- 
pearance on  the  chest. 

The  typical  rash  of  measles  is  fre- 
quently accompanied  by  miliary  vesicles 
and  in  rare  cases  petechia?  appear.  Oc- 
casionally the  rash,  instead  of  assuming 
the  usually  hyperaemic  form,  becomes 
distinctly  haemorrhagic.  This  may  occur 
in  limited  areas  or  may  extend  over  the 
whole  body.  In  the  latter  case  it  pre- 
sents the  type  known  as  "black  measles," 
a  condition  extremely  rare  in  private 
practice.  It  indicates  a  severe  form  of 
the  disease,  but  is  not  as  generally  fatal 
as  is  popularly  supposed.  The  spread  of 
the  eruption  is  sometimes  extremely 
rapid,  the  whole  body  being  covered  in  a 
few  hours,  but  this  is  rare.  In  other  rare 
instances  the  rash  is  so  slight  and  of  such 
short  duration  as  to  be  almost  over- 
looked. The  constitutional  symptoms  in 
such  cases  are,  as  a  rule,  correspondingly 
mild.  Occasionally  in  malignant  cases, 
marked  by  sudden  and  severe  initial 
symptoms,  the  rash  scarcely  makes  its 
appearance  or  is  greatly  delayed. 

Enanthera  described  as  characteristic 
of  German  measles.  This  is  a  macular, 
distinctly  rose-red  eruption  upon  the 
velum  of  the  palate,  the  uvula,  extend- 
ing to  but  not  on  to  the  hard  palate. 
These  spots  are  arranged  irregularly,  not 
crescentically,  are  the  size  of  large  pin- 
heads,  and  are  very  little  elevated  above 
the  level  of  the  mucous  membrane.  It 
is  very  short  lived  and  fades  away 
within  the  first  twenty-four  hours.  It  is 
the  same  eruption  found  upon  the  skin. 
Forchheimer   (Pediatrics,  July  1,  '98). 

Clinical  observation  of  measles  and 
scarlet  fever  in  hospital  and  private 
practice  has  led  the  author  to  the  con- 


clusion  that   the   temperature   curve   iu 

these   two   acute  infectious   diseases   is 

as  characteristic  and  distinct  for  each 

of  them,  as  are  the  respective  curves  of 

typhoid,    typhus,    and    small-pox.       In 

measles  the  temperature  rises  in  steps, 

irregularly,  to  about  the  sixth  day,  then 

falls  by  crisis  on  the  seventh  or  eighth 

day.      In  scarlet  fever  the  rise  to  the 

maximum    temperature    occurs    on    the 

first  day.     The  temperature  stays  at  the 

maximum    until    about   the   sixth   day, 

when  it  falls  by  lysis,  reaching  normal 

between  the  tenth  and  thirteenth  days. 

H.   W.   Berg    (Medical   Record,   July    2, 

1904). 

The    constitutional    symptoms    reach 

their  height  during  the  stage  of  eruption, 

being  usually  at  a  maximum  on  the  sixth 

day  of  the  disease.     They  then  remain 

stationary  for  about  two  days,  when  the 

fever  abates  and  all  the  symptoms  begin 

to  subside.     This  sometimes  occurs  so 

suddenly  on  the  sixth  or  seventh  day  as 

to  form  a  crisis.     This,  however,  is  not 

the  rule. 

During  the  height  of  the  disease  the 
patient  presents  a  very  characteristic  ap- 
pearance. The  face  is  covered  by  a 
patchy  eruption  and  is  swelled  and 
cedematous;  the  eyes  are  red  and  sensi- 
tive to  the  light  and  are  filled  with  a 
mucus  or  muco-purulent  secretion;  the 
nose  is  swelled  and  discharges  a  similar 
secretion;  there  is  a  dry,  metallic,  and 
very  troublesome  cough;  the  tongue  is 
coated;  the  appetite  is  completely  lost; 
the  bowels  are  frequently  relaxed;  the 
child  lies  in  a  heavy  and  stupid  condi- 
tion, but  is  restless  and  irritable  when 
disturbed.  The  glands  at  the  angle  of 
the  jaw  are  frequently  enlarged,  and  not 
infrequently  the  post-cervical  glands, 
also. 

As  the  fever  subsides  the  cough  rapidly 
changes  its  character,  becoming  looser 
and  less  irritating.  It  frequently  disap- 
pears within  a  week,  but  sometimes  the 
evidences  of  bronchitis  continue,  and  the 
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cough  proves  a  troublesome  symptom 
for  several  weeks.  In  most  eases  the 
photophobia  subsides  rapidly,  but  the 
eyes  are  prone  to  remain  weak  and 
watery.  If  strong  light  is  admitted  too 
soon  a  mild,  but  very  troublesome  and 
persistent,  form  of  conjunctivitis  may  re- 
sult. Other  symptoms  usually  subside 
rapidly;  the  child  becomes  brighter  and 
less  irritable;  the  appetite  returns,  and 
evidences  of  illness  soon  disappear. 

During  ihe  incubation  there  is  a  de- 
cided kyperleueocytosis  of  the  neutro- 
phile  polynuclear  leucocytes.  This  is 
followed  during  the  exanthem  by  a  very 
marked  hypoleucocytosis  of  these  same 
elements,  which.,  in  certain  cases,  is 
accompanied  by  lymphocytosis  at  the 
same  time  that  one  finds  a  general 
adenopathy  of  the  lymphatic  ganglia. 
After  the  exanthem  the  number  of  leu- 
cocytes, if  the  case  is  uncomplicated,  re- 
turns to  normal.  Plantenga  (Arch,  de 
Med.  des  Enfants,  vol.  vi,  p.  129,  1903). 

Desquamation.  —  Desquamation  be- 
gins as  soon  as  the  eruption  has  faded, 
and  follows  the  order  of  its  appearance. 
It  rarely  continues  more  than  ten  days 
in  any  given  area,  and  may  be  of  much 
shorter  duration.  It  is  most  intense 
where  the  eruption  has  been  most  in- 
tense. It  occurs  in  fine  branny  scales 
quite  unlike  the  lamellar  desquamation 
of  scarlet  fever.  It  is  often  so  slight  as 
to  be  completely  overlooked,  particularly 
when  inunctions  of  the  skin  have  been 
carefully  used.  Desquamation  is  usually 
completed  in  from  twenty  to  twenty-four 
days  after  the  onset  of  the  disease. 

Irregular  Forms. — Measles  is  capable 
of  assuming  very  irregular  and  atypical 
forms.  Such  irregular  types  are  most 
common  in  children  under  three  years. 
Nevertheless,  in  a  given  number  of  cases 
a  much  larger  proportion  of  measles  cases 
will  run  a  typical  or  regular  course  than 
will  a  similar  number  of  cases  of  scarlet 
fever. 


In  an  epidemic  of  423  cases,  only  123 
were  of  the  regular  type;  103  were  of 
the  malignant  type,  complicated  with 
some  other  disease,  and  furnished  7  of 
the  fatal  cases.  The  remaining  200  cases 
were  of  the  haemorrhagic  form.  The  only 
symptoms  present  in  absolutely  all  the 
eases,  of  whatever  type,  were  rise  of 
temperature  and  eruption.  The  catar- 
rhal symptoms  were  entirely  absent  in 
about  5  per  cent,  of  the  cases.  The 
mouth-rashes  of  Guersant  and  Blache 
and  of  Girard  were  present  in  only  about 
25  per  cent.  C.  J.  Edgar  (Canada  Med. 
Record,  Dec,  '92). 

Mild  Type. — The  disease  may  be  ex- 
tremely mild,  the  eruption  being  faint, 
the  fever  slight,  and  all  the  symptoms 
mild.  Such  cases  present  no  variation 
from  the  usual  type  except  that  of  mild- 
ness in  degree.  Although  the  catarrhal 
symptoms  may  be  slight,  the  diagnosis 
of  morbilli  sine  catarrho  should  be  made 
with  extreme  hesitation. 

Case  of  a  girl  who  had  measles  for  the 
first  time  at  eight  years,  and  a  second 
attack  two  years  later. 

In  the  first  attack  the  skin  was  se- 
verely affected,  but  the  catarrhal  symp- 
toms were  extremely  mild.  In  the  sec- 
ond attack  the  throat  symptoms  were 
severe  and  characteristic,  but  the  exan- 
them did  not  appear  until  two  or  per- 
haps three  days  after  the  usual  time,  as 
indicated  by  the  other  symptoms,  was 
imperfectly  developed,  and  soon  faded. 
Gottstein  (Munch,  med.  Woch.,  No.  13, 
'96). 

During  last  winter  and  spring  very 
severe  epidemics  of  pertussis  and  mea- 
sles were  witnessed,  in  White  County, 
Tenn.  The  whooping-cough  made  its  ap- 
pearance a  few  weeks  previous  to  the 
outbreak  of  measles.  Four  aggravated 
cases  of  pertussis  contracted  measles, 
and  not  one  of  the  four  had  a  symptom 
of  pertussis  after  the  measles  eruption 
was  well  developed,  and  all  made  an  un- 
eventful recovery  from  both  diseases. 
The  children  (aged  from  two  to  four 
years)  had  from  fifteen  to  twenty  par- 
oxysms per  day.  Two  of  the  cases  had 
haemorrhages  from  the  mouth  with  al- 
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most    every    paroxysm.      H.    B.    Young 
(Med.  News, 'Mar.  2,  1901). 

During  two  and  one-half  years  150  pa- 
tients were  treated  at  the  South  Depart- 
ment of  the  Boston  City  Hospital  who 
had  measles  and  diphtheria.  Of  these, 
34  per  cent.  died.  The  earlier  in  the 
course  of  measles  that  diphtheria  de- 
velops, the  more  serious  is  the  prog- 
nosis. The  existence  of  diphtheria  or 
the  possibility  of  its  onset  should  be 
considered  in  every  case  of  measles. 
The  congestion  of  the  mucous  membrane 
of  the  air-passages  caused  by  measles 
renders  it  ^specially  fertile  for  the 
growth  of  the  diphtheria  organism.  D. 
N.  Blakely  and  F.  G.  Burrows  (Boston 
.     Med.  and  Surg.  Jour.,  July  25,  1901). 

Seveke  Type. — A  severe  form  is 
sometimes  seen,  marked  by  unusually 
high  temperature,  intense  eruption,  and 
severity  of  all  the  symptoms.  Except  in 
young  children,  the  uncomplicated  dis- 
ease, even  when  of  severe  type,  is  rarely 
fatal.  But  it  should  not  be  forgotten 
that  a  temperature  that  reaches  an  un- 
usually high  point  or  continues  unabated 
as  the  eruption  fades  is  usually  due  to 
some  complication,  commonly  pulmo- 
nary. Any  marked  variation  from  the 
usual  type  demands  particular  attention, 
for  it  commonly  indicates  a  complication. 

Malignant  Type.  —  Malignant 
measles,  marked  by  intense  and  over- 
whelming symptoms  from  the  outset,  is 
fortunately  rare  outside  of  institutions. 
The  same  is  true  of  hasmorrhagic,  or 
black,  measles. 

Rubeola  tropica  is  a  specific  eruptive 
fever,  the  primary  rose-red  rash  appear- 
ing on  the  face  and  neck  on  the  second 
day  of  the  illness;  the  second  rash, 
miliary  and  papular,  on  the  body,  face, 
and  occasionally  on  the  limbs,  on  the 
fourth  day.  The  third  rash — of  small, 
coalescent  wheals — appears  on  the  arms 
and  legs,  or  legs  only,  on  the  sixth  day, 
when  the  fever  subsides.  The  more  se- 
vere form  of  the  disease  chiefly  attacks 
adults.  It  is  epidemic,  contagious,  but 
seldom   associated   with   catarrh   or   des- 


quamation, and  characterized  by  the  in- 
tensity of  the  pains  in  the  back,  head, 
and  orbit,  on  the  third  and  fourth  days 
of  the  illness.  The  period  of  incubation 
is,  in  ascertained  cases,  under  seven  days. 
For  three  days  after  the  disappearance 
of  the  rash  the  patient  can  eat  but  little, 
and  is  so  weak  that  he  feels  disinclined 
to  attempt  to  walk.  Soreness  is  experi- 
enced in  the  back  and  sides,  but  the 
headache  and  pain  in  the  orbit  are  gone, 
although  giddiness  is  complained  of.  A 
marked  sj'mptom  in  all  is  complete  ab- 
sence of  taste.  A  further  sequel  is  a  sub- 
cutaneous haemorrhage  from  the  capil- 
laries of  the  legs.  James  Cantlie  (Lan- 
cet, June  25,  '92). 

Case  of  malignant  measles  in  an  adult, 
simulating  typhus  fever,  purpura  fulmi- 
nans,  cerebro-spinal  fever,  and  variola. 
J.  C.  Wilson  (N.  Y.  Med.  Jour.,  Aug.  4, 
'94). 

Eelapse  in  measles  is  extremely  rare 
and  is,  in  fact,  of  doubtful  occurrence. 
A  secondary  rise  in  temperature  after  a 
normal  fall  indicates  a  complication. 

Eleven  eases  of  measles  with  relapses 
were  seen  in  two  epidemics  at  about  the 
same  time.  From  the  two  series  of  cases 
it  would  appear  that  overcrowding  was 
more  probably  the  cause  of  relapse  than 
increased  virulence  of  the  germ.  A. 
Chauffard  and  G.  H.  Lemoine  (Bull. 
Med.,  Jan.  1,  8,  '96). 

Two  clear  cases  of  recurrence  in 
measles  seen.  Sgvestre  (Bull.  Med.,  Jan. 
1,  8,  '96). 

Of  more  than  700  cases  of  measles,  not 
a  single  case  of  recurrence  or  relapse 
seen.    Comby  (Bull.  Med.,  Jan.  1,  8,  '96). 

Etiology. — Measles  is  doubtless  due  to 
bacterial  action,  but  no  specific  micro- 
organism has  yet  been  isolated. 

Bacillus  considered  the  specific  organ- 
ism of  measles  discovered  in  fourteen 
cases  of  the  disease,  in  the  blood  as  well 
as  in  the  sputum,  and  the  nasal  and 
conjunctival  secretions. 

It  is  very  variable  in  size,  sometimes 
as  long  as  one-half  the  diameter  of  a  red 
blood-corpuscle,  sometimes  quite  small, 
with  the  appearance  of  diplococci.  Canon 
and  Pielicke  (Brit.  Med.  Jour.,  Apr.  23, 
'92). 
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Blood  in  24  severe  cases  of  measles  ex- 
amined according  to  the  method  detailed 
by  Canon  and  Pielicke,  with  entirely 
negative  results.  Albert  Josias  (La  Med. 
Mod.,  June  2,  '92). 

Bacillus  personally  observed  as  exist- 
ing in  the  blood  in  measles.  The  bacilli 
in  the  blood  vary  in  length  from  one-half 
micromillimetre  to  the  diameter  of  a 
red  blood-corpuscle,  and  in  cultures  grow 
into  long  threads.  They  stain  well  with 
all  the  aniline  dyes,  and  in  the  longer 
forms  a  part  of  the  protoplasm  often  re- 
mains unstained.  They  lose  their  stain 
by  Gram's  method.  They  grow  best  in 
bouillon  or  sterile  serous  fluid  from  the 
abdominal  cavity,  in  which  a  whitish, 
fairly  heavy  sediment  is  formed,  which 
in  older  cultures  becomes  yellowish- 
gray.  The  cultures  have  no  character- 
istic odor.  Rabbits  were  always  immune 
to  the  bacteria.  Mice  died  from  septi- 
caemia three  to  four  days  after  inocula- 
tion with  small  quantities  of  the  culture, 
the  bacilli  being  obtained  again  in  pure 
cultures  from  the  liver  and  spleen. 

The  bacillus  believed  to  be  the  specific 
cause  of  measles.  Joseph  Gzajkowski 
(Centralb.  f.  Bakt.  u.  Parasit.,  Nos.  17 
and  18,  '95). 

The  vitality  of  the  germ  is  evidently 
small,  though  it  must  be  extremely  dif- 
fusible, for  measles  is  the  most  contagious 
of  the  infectious  diseases,  except  small- 
pox. 

Persistence  of  the  infectious  germs  of 
measles:  Four  children  in  the  same 
family  having  had  measles,  their  clothes, 
the  bedding,  and  apartments  were  care- 
fully disinfected.  A  fifth  child,  born  13 
months  later,  was  wrapped,  at  birth,  in 
one  of  the  blankets  which  had  been  used 
during  the  outbreak  of  measles,  but 
which  had  been  stored  away  during  the 
interval.  On  the  tenth  day  the  infant 
developed  typical  measles,  from  which  ;t 
recovered.  J.  H.  Adams  (Archives  of 
Pediatrics,  July,  '99). 

The  virulence  of  the  micro-organism  is 
thought  to  be  transient.  It  is  impor- 
tant to  note  that  the  contagion  of 
measles  does  not  lose  its  virulence  as 
quickly  as  has  been  supposed,  and  that 
death  does  not  proceed  from  the  attack 


itself,  but  almost  always  from  one  of 
the  complications  of  the  disease,  of  which 
broncho-pneumonia  is  the  most  common. 
This  latter  complication  is  due  to  the 
presence  of  the  streptococcus,  and  it  is 
this  micro-organism  that  makes  the  ad- 
mission of  a  patient,  even  with  a  mild 
attack  of  measles,  into  the  ward  of  a 
children's  hospital  dangerous,  as  this 
micro-organism  is  most  formidable  in  this 
disease  when  the  respiratory  mucous 
membranes  have  lost  their  protective 
ciliated  epithelium.  Vallin  (Sem.  Med., 
Feb.  21,  1900). 

Its  occurrence  is  uncommon  under  six 
months,  but  above  that  age  every  child 
who  has  not  already  had  it  may  be  ex- 
pected to  contract  it  upon  exposure. 

Case  of  infant  born  on  the  day  when 
the  mother  exhibited  the  mor  biliary 
rash,  and  at  the  time  of  birth  had  nasal 
catarrh,  conjunctivitis,  and  cough.  When 
three  daj's  old  the  eruption  was  out  over 
the  whole  body,  the  temperature  was 
raised,  and  the  whole  clinical  picture  of 
measles  was  presented.  Recovery  oc- 
curred after  the  lapse  of  six  days.  A. 
Bartsch  (Ugeskrift  for  Laeger,  No.  48, 
'96). 

Case  of  measles  in  an  infant,  eruption 
appearing  thirteen  days  after  delivery. 
Possible  infection  at  birth.  Carstairs 
Douglas  (Brit.  Med.  Jour.,  May  7,  '98). 

Case  of  infant  seized  one  week  after 
birth  with  measles.  Other  children  in 
the  house  had  been  suffering  from  the 
disease,  and  it  is  believed  that  infection 
occurred  at  birth.  F.  C.  Fitz-Gerald 
(Brit.  Med.  Jour.,  Oct.  1,  '98). 

Adults  are  rather  more  susceptible  to 
it  than  to  the  other  infectious  diseases. 
Measles  is  endemic  in  all  large  towns,  but 
at  intervals  it  becomes  epidemic  and 
spreads  over  a  wide  area  before  it  expends 
itself.     Sex  is  not  a  predisposing  factor. 

Sources  of  Infection. — Measles  is 
transmitted  by  direct  contact,  but  the 
area  of  contagion  is  large.  Although  in- 
termediate contagion  may  occur,  it  is 
comparatively  rare.  The  infectious 
power  of  the  poison  is  quickly  lost,  so 
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that  sick-rooms  very  soon  become  safe 

for  occupancy.   ' 

The  following,  conclusions  deduced 
from  study  of  three  distinct  epidemics 
of  measles:  1.  Measles  are  spread  by 
actual  contact  with  the  materies  morbi. 

2.  A  case  in  the  stage  of  incubation  may 
inoculate    those    who    are    unprotected. 

3.  It  cannot  be  carried  by  a  protected 
person  coming  from  a  case  of  the  dis- 
ease to  a  susceptible  person.  4.  It  does 
not  spread  through  the  atmosphere.  5. 
Strict  quarantine  will  prevent  it.  V.  M. 
Eeichard  (Therap.  Gaz.,  July  16,  '88). 

Following  conclusions  bear  on  the  in- 
cubation and  contagiousness  of  measles: 
1.  The  germ  of  rubeola  does  not  remain 
in  a  locality  from  which  those  who  have 
suffered  from  the  disease  have  gone 
away.  Hence,  disinfection  of  the  bed 
and  furniture  is  unnecessary.  2.  Con- 
tagion is  always  direct,  from  person  to 
person.  3.  Incubation  is  shorter  in  the 
intense  than  in  the  mild  forms.  It 
usually  lasts  from  12  to  18  days,  but 
may  last  21  days.  4.  The  power  of  the 
contagion  is  such  that  in  a  favorable 
medium  it  attacks  all  who  are  suscep- 
tible to  it.  5.  Contagion  is  possible  3 
or  4  days  before  an  eruption  is  evident. 
6.  Broncho-pneumonia  is  a  secondary  ad- 
ditional infection,  but  may  co-exist  with 
the  rubeola  and  manifest  a  mixed  infec- 
tion. Bard  (Revue  d'Hygiene  et  de 
Police  Sanitaire,  May  20,  '91). 

Letter,  in  which  the  concluding  sen- 
tence read :  "I  am  writing,  holding  upon 
my  knee  my  little  girl,  who  has  just  de- 
veloped measles,"  was  received  by  a 
woman  from  her  sister-in-law,  and  it 
happened  that  she  also  had  her  daughter 
upon  her  knee  while  reading  the  letter. 
The  child  played  with  the  envelope  and 
carried  it  to  her  mouth.  Although  the 
letter  was  at  once  burned,  the  child  de- 
veloped measles  twelve  days  later.  H. 
Gripat  (Archives  Med.  d'Angers,  No.  2, 
1900). 

Measles  is  not  necessarily  a  mild  dis- 
ease; there  are  a  greater  number  of 
individuals  living  in  boarding-houses  and 
lodging-houses  who  require  hospital 
treatment,  if  ill  with  measles;  present 
accommodations  are  insufficient;  in 
order  properly   to   protect   scarlet-fever 


patients  and  measles  patients  from  cross 
infection,  a  separate  pavilion  is  impera- 
tively demanded  for  the  treatment  of 
those  ill  with  the  latter  disease.  J.  H. 
McColIom  (Boston  Med.  and  Surg.  Jour., 
Jan.  S,  1903). 

It  is  possible  that  contagiurn  may  be 
conveyed  by  the  breath;  but  it  is  certain 
that  it  resides  in  the  sputa  and  the  dis- 
charges from  the  nose  and  eyes. 

The  nasal  fossae  and  the  throats  of 
monkeys  touched  with  mucus  obtained 
from  children  with  measles  in  the  first 
or  second  day  of  the  eruption.  Three 
out  of  eight  animals  presented  local  and 
general  symptoms  resembling  those  seen 
in  human  measles.  Josias  (La  Semaine 
Med.,  Mar.  9,  '98). 

If  the  contagion  resides  in  the  des- 
quamation scales,  it  is  far  less  potent 
than  is  the  poison  carried  by  the  desqua- 
mation of  scarlet  fever.  The  disease  may 
be  conveyed  by  clothing  or  it  may  be 
contracted  by  a  susceptible  person  enter- 
ing a  room  recently  left  by  a  measles 
patient. 

Incubation. — The  period  of  incuba- 
tion ranges  from  9  to  21  days.  Holt 
found  it  to  be  between  11  and  14  days  in 
66  per  cent,  of  144  carefully-observed 
cases.  I  have  repeatedly  seen  the  initial 
symptoms  appear  12  days  after  exposure. 
From  all  the  evidence  available  it  would 
seem  that  12  days  is  the  most  common 
period  of  incubation. 

The  incubation  period  varies  from  8  to 
9  days  to  15  and  16  days  in  different 
cases.  Measles  are  extremely  contagious 
before  the  rash  appears.  J.  J.  Eyre 
(Brit.  Med.  Jour.,  Feb.  23,  '89). 

Case  of  measles  in  which  the  period  of 
incubation  was  27  days.  P.  Trel;aki 
(Paris  Med.  vol.  xiv,  No.  49,  '89). 

Incubation  of  measles  is  almost  uni- 
formly thirteen  or  fourteen  days.  W.  F. 
Lockwood  (Archives  of  Ped.,  June,  '93). 
In  several  hundred  cases  of  measles 
the  period  of  incubation  was  found  to  be 
from  twelve  to  eighteen  days.  J.  G.  Car- 
stairs  (The  Scalpel,  July  15,  '93). 
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Infection.  —  Measles  may  be  conta- 
gious from  the  first  appearance  of  the 
catarrhal  symptoms,  authentic  eases  be- 
ing recorded  in  which  the  disease  was 
transmitted  four  days  before  the  eruption 
appeared.  It  is  most  contagious,  how- 
ever, when  the  disease  is  at  its  height. 
The  contagiousness  diminishes  as  the 
active  symptoms  subside,  and  is  slight 
during  the  stage  of  desquamation.  Ex- 
cept in  complicated  cases,  in  which  the 
catarrhal  symptoms  are  usually  pro- 
longed, the  period  of  infection  is  not 
over  twenty-eight  days. 

Rubeola  is  very  contagious  during  the 
period  of  invasion;    continues  to  be  so, 
but  at  a  less  degree,  during  the  eruptive 
period;     and   ceases  at   its   termination. 
Transmission  is  usually  effected  by  the 
circumambient  air.     Contagion  by  a  vis- 
itor   or   by    objects    which    the    patient 
touches    is    rare.      Sevestre     (Le    Prog. 
Med.,  Mar.  2,  '89). 
Pathology. — In  uncomplicated  measles 
the  lesions  are  confined  to  the  skin  and 
the  mucous  membranes  of  the  conjunc- 
tivae,   nose,    pharynx,    larynx,    and   the 
larger    bronchial    tubes.      The    morbid 
changes  of  the  skin  are  those  of  acute 
hypersemia;    on  the  mucous  membranes 
they  are  those  of  acute  catarrh.    In  com- 
plicated cases  pseudomembranous  inflam- 
mation may  occur.     Death  rarely  results 
from  the  simple  disease,  but  rather  from 
the   complications,   which   will   be   con- 
sidered later.    The  complications  are  due 
to  mixed  infection,  the  germ  most  com- 
monly present  being  the  staphylococcus. 
The  streptococcus  is,  however,  frequently 
present,  and,  as  a  rule,  causes  more  seri- 
ous lesions  than  those  of  the  staphylo- 
coccus.     The    mucous    membranes    are 
rendered  very  susceptible  by  measles  to 
these   germs.     As   they   are   invariably 
present  in  the  wards  of  hospitals,  the 
disease  in  such  institutions  is  always  a 
dreaded  one,  for  it  is  prone  to  be  com- 
plicated. 


In  post-mortem  examinations  of  pa- 
tients dying  from  measles,  a  general  in- 
fection by  streptococci  found.  Le  Dantec 
(Gaz.  Hebdom.  des  Sci.  M6d.  de  Bor- 
deaux, June  19,  '92). 

Case  in  which  a  varioliform  eruption 
developed  in  a  case  recovering  from  an 
attack  of  measles.  An  eruption  having 
same  structure  as  pustules  of  variola 
may  occur  without  involvement  of  epi- 
dermis, but  simply  through  presence  of 
bacteria  in  the  capillaries  of  papillary 
body;  thrombosis  of  vessels  of  the  skin 
may  occur  without  haemorrhage.  TJnna 
(Univ.  Med.  Jour.,  Oct.,  '95). 

Case  of  gangrene  of  the  lung  in 
measles.  In  the  gangrenous  focus  there 
were  found  streptococci,  a  bacillus  re- 
sembling the  Klebs-Lceffler  bacillus,  and 
bacilli  resembling  morphologically  the 
streptothrix  and  a  large,  putrefactive 
germ.  MCry  and  Lorrain  (Soc.  Anat.  de 
Paris,  Mar.,  '97). 

The  more  serious  complications  of 
measles  can  be  best  explained  by  suppos- 
ing that  the  measles  toxin  exerts  its 
chief  action  on  the  vagus  and  its 
branches.  Cioffi  (Rif.  Med.,  Mar.  2,  3, 
4,  5,  1900). 

Complications  and  Sequelae.  —  The 
most  common  and  serious  complications 
of  measles  are  broncho-pneumonia,  mem- 
branous laryngitis,  and  otitis;  the  most 
common  sequela?  are  tuberculosis  and 
conjunctivitis. 

Eye  complications  of  measles  include 
conjunctivitis,  simple  or  muco-purulent, 
blepharitis,  blepharospasm,  hordeolum, 
and  keratitis.  D.  H.  Wiesner  (Medical 
Record,  May  17,  1902). 

Bronchial  catarrh  is  an  essential  part 
of  measles,  but  it  is  very  easy  for  the 
inflammation  to  extend  from  the  smaller 
bronchi  to  the  alveoli,  thus  transforming 
a  normal  condition  into  a  most  serious 
complication,  — ■  namely,  broncho  -  pneu- 
monia. The  younger  the  child,  the 
greater  is  this  danger.  It  occurs  chiefly 
in  children  under  three  years,  and  is 
comparatively  rare  in  children  over  four 
years.     It  is  very  common  in  institu- 
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tions  and  renders  measles  the  most 
dreaded  of  all  epidemic  diseases  in  in- 
fant hospitals,  diphtheria  being  no  ex- 
ception to  the  rule.  In  a  recent  epi- 
demic of  measles  in  the  Infants'  Hos- 
pital of  New  York  every  case  in  children 
under  eighteen  months  was  compli- 
cated by  broncho-pneumonia  or  croup, 
and  80  per  cent.  died.  The  pneumonia 
usually  made  its  appearance  soon  after 
the  eruption  reached  its  height,  but  de- 
veloped in  a  few  cases  during  the  stage 
of  invasion,  the  disease  being  regarded  in 
two  instances  as  simple  broncho-pneu- 
monia until  the  eruption  suddenly  ap- 
peared. According  to  Holt,  10  per  cent, 
of  all  cases  are  complicated  by  broncho- 
pneumonia. He  agrees  with  Henoch  that 
a  certain  amount  of  pneumonia  is  found 
at  autopsy  in  almost  every  fatal  case. 
Carr  found  it  clinically  twenty-one  times 
among  one  hundred  and  fifteen  hospital 
patients. 

The  pneumococcus  and  streptococcus 
are  met  with  in  the  saliva  of  children 
suffering  from  measles  with  much  greater 
frequency  than  is  the  case  in  health. 
Broncho-pulmonary  complications  in  the 
course  of  measles  only  occur,  with  but 
rare  exceptions,  in  children  in  Whom  the 
saliva  contains  the  pneumococcus  and 
streptococcus;  therefore,  during  the  prog- 
ress of  a  case  of  measles  the  most  rigor- 
ous attention  should  be  paid  to  buccal 
antisepsis.  H.  M6ry  and  P.  Boulloche 
(Revue  Men.  des  Mai.  de  l'Enfance,  Apr., 
'91). 

Four  cases  of  measles  complicated  with 
muco-sanguineous  diarrhoea.    Children  in 
same  ward  and  almost  simultaneously  at- 
tacked;   all  died  presenting  symptoms  of 
broncho-pneumonia.    At  autopsy,  ulcera- 
tions   of    sigmoid    flexure    and    rectum 
analogous   to    those    of   true    dysentery. 
Meslay  and  Jolly  (Revue  Men.  des  Mai. 
de  l'Enfance,  Aug.,  '95). 
Lobar  pneumonia  is  an  occasional  com- 
plication of  measles  in  children  over  four 
years,  but  is  seldom  if  ever  found  under 
three  years.     Empyema  is  sometimes  a 


sequel  of  such  complicating  lobar  pneu- 
monia. The  signs  and  rational  symp- 
toms of  either  form  of  pneumonia  com- 
plicating measles  present  nothing  un- 
usual. 

Case  of  subcutaneous  emphysema 
complicating  measles  in  the  absence  of 
any  violent  cough  or  any  known  injury. 
S.  W.  Kelley  (Therap.  Gaz.,  Jan.,  '91). 

Study  of  a  large  number  of  lungs  at 
autopsy  showed  that  the  appearance 
differs  considerably  from  that  of  ordi- 
nary broncho-pneumonia,  for.  though 
typical  areas  of  consolidation  are  un- 
mistakable, the  cut  surface  has  a  pe- 
culiar ragged  appearance  and  dilated 
bronchi  are  abundant.  The  lower  lohes 
were  frequently  consolidated  and  the 
pleura  often  participated  in  the  process, 
though  not  to  a  marked  degree.  The 
most  important  lesions  are  found  in  the 
Avails  of  the  bronchi,  which  show  epi- 
thelial desquamation,  swelling  of  the 
submueosa,  intense  congestion,  and  hy- 
peractivity of  the  glands'.  C.  Hart 
(Deutsch.  Arch.  f.  klin.  Med.,  vol.  lxxix, 
Nos.  1  and  2,  1904.) 

Catarrhal  pharyngitis  is  an  essential 
part  of  measles;  pseudomembranous 
pharyngitis  sometimes  occurs  as  a  com- 
plication. Instead  of  invading  the  nose 
and  ears,  as  in  scarlet  fever,  it  shows  a 
strong  tendency  to  invade  the  larynx; 
but  croup  frequently  develops  without 
the  appearance  of  membrane  in  the  phar- 
ynx. 

Laryngeal  cough,  due  to  punctate 
spots  and  shallow  ulcers  in  the  air- 
passages,  is  very  common  in  measles. 
The  symptoms  suggest  croup.  A.  Broth- 
ers (Jour,  of  Laryng.,  May,  '93). 

Six  cases  of  croup  with  alarming  ste- 
nosis, 2  cases  of  dj'spncea  of  pulmonary 
origin,  1  case  of  broncho-pneumonia  with 
pyothorax,  3  cases  of  acute  delirium 
during  convalescence  from  measles  (all 
three  in  adults),  and  1  case  of  polyuria 
with  retention  for  twenty-two  days 
(without  paraplegia),  all  noted  as  com- 
plications of  measles.  H.  Audeoud  and 
M.  Jaecard  (Revue  Med.  de  la  Suisse 
Rom.,  Jan.  20,  '94). 
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As  in  scarlet  fever,  the  pseudo-mem- 
branes which  develop  during  the  height 
of  the  attack  are  usually  due  to  strepto- 
cocci, and  are,  therefore,  not  true  diph- 
theria. Those  which  develop  later  are 
usually  due  to  Klebs-Loeffier  bacilli  and 
are  true  diphtheria.  This  secondary 
streptococcic  disease,  however,  is  quite  as 
fatal  as  the  bacillary  disease.  Not  only 
is  the  child  in  imminent  danger  from 
laryngeal  complications,  but  it  is  almost 
certain,  also,  to  develop  broncho-pneu- 
monia, which  occurs  as  the  direct  result 
of  streptococcic  infection.  The  differ- 
ential diagnosis  between  true  and  false 
diphtheria  can  rarely  be  made  with  cer- 
tainty from  clinical  appearances  alone. 
Fortunately,  in  private  practice  both 
complications  are  rare  in  children  over 
four  years. 

Rapidly -fatal  so-called  pseudodiph- 
theria  may  supervene  in  measles  without 
affording  any  certain  diagnostic  clinical 
sign.  W.  F.  Lockwood  (Archives  of 
Pediatrics,  June,  '93). 

Klebs-Loeffler  bacilli  in  the  throats  of 
ten  out  of  twenty-eight  cases  of  measles. 
None,  save  one  case  requiring  intubation, 
showed  any  sequelae  or  further  mani- 
festations of  diphtheria.  R.  S.  Adams 
(Med.  Rec,  Sept.  29,  '94). 

Case  of  association  of  measles  and 
diphtheria  in  the  same  subject.  M. 
Poulet   (N.  Y.  Med.  Jour.,  June  5,  '97). 

Otitis,  while  less  common  than  in 
scarlet  fever,  sometimes  occurs,  but  does 
not  usually  prove  so  serious.  Both  ears 
are  usually  involved,  but  the  disease  pre- 
sents in  its  symptoms  and  course  nothing 
worthy  of  particular  mention. 

Alterations  found  in  the  labyrinth  in 
meas]e9  which  pertain  to  the  lymphatics 
and  the  blood-vessels.  In  the  former  the 
lymph  coagulates  and  the  cells  accumu- 
late; they  also  fill  up  the  semicircular 
canals  and  the  cochlea.  The  endo- 
thelium undergoes  fatty  degeneration. 
In  the  blood-vessels  the  destruction  is 
nearly  complete  in  the  Haversian  canals 
and  in  the  spiral  ligament.    The  muscles 


undergo  waxy  degeneration.  The  nerves 
become  gelatinous  and,  at  places,  entirely 
atrophied.  The  cells  of  Corti's  mem- 
brane are  also  similarly  degenerated. 
Notwithstanding  the  intensity  of  these 
lesions  and  the  frequency  of  auditory 
complications  in  measles,  permanent 
deafness  is  a  rare  sequence.  Moos 
(Amer.  Jour.  Med.  Sci.,  July,  '88). 

Tympanic  involvement  was  due  in  26.1 
per  cent,  of  eases  to  measles.  The  otitis 
media  is  due,  not  so  much  to  direct  ex- 
tension of  inflammation  from  the  throat 
and  nose,  by  the  Eustachian  tube,  to  the 
middle  ear,  as  by  the  sealing  or  plugging 
of  the  mouth  of  the  Eustachian  tube  by 
the  retained  mucus  in  the  nasopharynx, 
the  damming,  then,  of  mucus  in  the  ear, 
with  consequent  distension,  extravasa- 
tion, and  pain  in  the  ear, — all  favored  by 
the  recumbent  position.  Downie  (Brit. 
Med.  Jour.,  Nov.  24,  '94). 

The  inflammatory  process  in  the  middle 
ear  in   measles  usually   runs   its   course 
without    subjective    and    often    without 
objective  symptoms,  and  only  now  and 
then  leads  to  spontaneous  perforation  of 
the    membrana.     The    ears    in    measles 
should    therefore   be   carefully   watched. 
A.  0.  Pfingst  (Pediatrics,  Feb.  1,  '98). 
Complete  anorexia  is  common  during 
the  febrile  stage.     Diarrhoea  is  of  fre- 
quent occurrence  and  may  be  so  severe 
as  to  prove  a  serious  complication.     It 
may  be  due  to  simple  intestinal  indiges- 
tion, or  it  may  be  the  evidence  of  entero- 
colitis.   It  is  occasionally  so  severe  as  to 
prove  a  serious  complication. 

Febrile  albuminuria  is  not  infrequent 
in  cases  with  high  temperature,  but 
nephritis  is  very  rare. 

Nervous  symptoms,  excepting  the  oc- 
casional appearance  of  convulsions  at  the 
outset,  are  rare. 

Paralysis  following  measles  is  more 
frequent  in  the  female  than  the  male, 
and  more  frequent  in  children  than  in 
adults.  Bayle  (Revue  de  Ther.  Medico- 
Chir.,  Mar.  1.  '88). 

Paralysis  due  to  measles  is  not  as 
rare  as  is  commonly  believed.  There  are 
two  forms,  the  spinal  and  cerebral.  P.  A. 
Lop  (Centralb.  f.  klin.  Med.,  No.  50,  '93). 
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Case  of  ascending  myelitis  compli- 
cating measles.  Ellison  (Lancet,  Oct.  17, 
'96). 

Two  cases  of  mania  during  measles. 
Finkelstein  (Wratch,  No.  20,  '9S). 

Polyneuritis  after  measles  has  thus 
far  only  been  observed  in  two  cases,  to 
which  the  writer  adds  a  third.  A  girl 
of  16  years  developed  otitis  media  and 
broncho-pneumonia  as  sequel  to  measles. 
She  also  presented  hyperaesthesia  of  the 
skin  and  tenderness  on  pressure  along 
the  various  nerve  trunks.  The  symp 
toms  gradually  subside  and  were  at 
tributed  to  the  measles,  as  no  other 
cause  could  be  found  for  their  appear 
ance.  E.  Eden  (Berl.  klin.  Woch.,  Aug 
8,  1904). 

Endocarditis  and  pericarditis  are  seen 
in  rare  cases. 

Meningitis  may  occur  as  a  further 
complication,  through  the  presence  of 
otitis. 

Cellulitis  and  suppurative  adenitis  are 
uncommon,  but  moderate  enlargement  of 
the  cervical  glands  often  occurs  and 
sometimes  persists  for  months. 

The  occurrence  of  measles  simultane- 
ously with  other  infectious' diseases  is  not 
very  infrequent.  There  seems  to  be  a 
particular  tendency  to  the  simultaneous 
occurrence  of  measles  and  pertussis. 

Case  of  concurrent  measles  and  scarlet 
fever.  The  germs  of  the  measles  must 
have  been  in  the  system  of  the  child  at 
the  time  that  it  developed  scarlatina. 
C.  H.  Phillips  (Brit.  Med.  Jour.,  Dec.  20, 
'90). 

Case  of  concurrent  enteric  fever  and 
measles.  Juhel-Renoy  (Le  Bull.  MeU, 
Mar.  12,  '93). 

Two  cases  of  urticaria  seen  during  the 
incubative  stage  of  measles.  Of  270  cases 
of  measles,  croup  was  present  in  17  cases, 
and  in  3  cases  diphtheria.  Claus  (Jahrb. 
f.  Kinderh.  u.  phys.  Erzieh.,  June  5,  '94). 
Pertussis  as  a  complication  of  measles 
noted  21  times  in  166  cases.  E.  P.  Ber- 
nardy  (Annals  of  Gyn.  and  Ped.,  July, 
'94). 
Case  in  which  typhus  and  measles  oc- 


curred in  a  patient  at  the  same  time. 
J.  Tenner  (Amer.  Medico-Surg.  Bull., 
Aug.  15,  '94). 

Case  of  measles  and  scarlatina  co- 
existent in  the  same  child  at  the  same 
time.  A.  A.  Himowich  (Med.  Pec,  Sept. 
7,  '95). 

Case  in  which  erysipelas  co-existed 
with  measles.  Measles  exerted  arresting 
influence  upon  erysipelas,  which,  in  turn, 
was  also  favorably  influenced  by  morbid 
process.  Janovski  (Med.  Obozrenije,  vol. 
xliv,  No.   15,  '95). 

Tuberculosis  is  the  most  serious  sequel 
of  measles.  It  commonly  occurs  as  a 
tubercular  broncho-pneumonia,  general 
miliary  tuberculosis,  tubercular  aden- 
itis, or  tubercular  joint  disease.  These 
conditions  may  result  from  primary  in- 
fection or  from  the  lighting  up  of  some 
old  tubercular  process.  Measles  unques- 
tionably renders  the  tissues  very  suscep- 
tible to  tubercular  bacilli;  so  that  infec- 
tion may  result  from  slight  exposure. 
Acute  miliary  tuberculosis  may  follow 
measles  at  once,  the  temperature-range 
being  continuous  from  the  outset  of  the 
primary  disease  to  death  from  the  com- 
plication. General  tuberculosis  with 
grave  pulmonary  involvement  may  fol- 
low so  close  upon  measles  as  to  leave  no 
appreciable  interval  between.  It  is  some- 
times the  cause  of  a  secondary  fever, 
which  develops  soon  after  the  subsidence 
of  the  primary  fever.  Tubercular  dis- 
ease of  the  bones  and  joints  subsequent 
to  measles  is  usually  of  late  occurrence. 
Case  of  disseminated  cutaneous  tuber- 
culosis consecutive  to  measles.  Du  Cas- 
tel  (Bull,  de  la  Soc.  Fran,  de  Derm,  et  de 
Syph.,  vi,  p.  86,  '95). 

Tuberculosis  follows  measles  with  re- 
markable frequency.  J.  A.  Larrabee 
(Pediatrics,  Oct.  1,  '97). 
Chronic  conjunctivitis  is  a  frequent  se- 
quel of  measles  which  may  be  in  large 
degree  prevented  by  judicious  care. 
Iritis  and  keratitis  are  possible  sequels, 
but  are  not  common. 
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Case  of  bilateral  ophthalmoplegia  and 
right  hemiplegia  following  measles.  Ray- 
mond (Gaz.  Heb.  de  Mgd.  et  Chir.,  Jan. 
5,  '96). 

Prognosis. — Death  from  measles  in 
private  practice  is  rare  in  children  over 
four  years  of  age.  Holt,  after  the  study 
of  a  large  number  of  cases,  concludes  that 
the  mortality  of  the  disease  is  from  4  to 
6  per  cent.,  but  under  two  years  it  is 
often  20  per  cent,  or  more.  It  is  highest 
between  one  and  two  years,  but  even  at 
this  age  uncomplicated  measles  is  not  a 
highly-fatal  disease.  Pneumonia  is  the 
cause  of  death  in  almost  90  per  cent,  of 
fatal  cases. 

A  violent  onset  with  high  temperature 
warrants  a  guarded  prognosis.  A  rising 
temperature  with  a  fading  eruption  war- 
rants an  unfavorable  prognosis.  The 
same  is  true  when  the  eruption  is  excess- 
ive in  amount  and  confluent  over  wide 
areas.  Grave  general  symptoms  with 
faint  eruption  is  a  serious  condition. 
The  same  is  true  of  an  hsemorrhagic  or 
black  eruption,  but  it  is  not  as  necessarily 
fatal  as  is  commonly  supposed. 

The  mortality  from  measles  at  the 
HOpital  Trousseau  in  1895  was  14.4  per 
cent.;  715  children  were  admitted. 
Comby  (Lancet,  Mar.  21,  '96). 

The  death-rate  from  measles  during 
the  last  twenty  years  shows  that  there 
are  two  maxima,  one  in  December  and  a 
higher  one  in  May  and  June.  The  death- 
rate  has  diminished  during  the  last  ten 
years.  The  highest  mortality  is  found 
among  infants  during  the  first  year.  A 
rickety  chest  with  the  accompanying 
broncho-pneumonia  doubles  the  mor- 
tality. MSller  (Archiv  f.  Kinderh.,  vol. 
xxi,  '97). 

Measles  has  a  marked  tendency  to 
leave  behind  it  results  of  a  serious  nature. 
Treatment  should  not  be  directed  solely 
to  saving  the  life  of  the  child  nor  should 
the  prognosis  be  made  up  solely  with 
reference  to  that  event.  The  tendency 
to  tubercular  invasion  should  never  be 


forgotten,  and  when  the  fever  persists 
after  the  tenth  day,  even  if  it  is  not  high, 
the  prognosis  should  be  guarded.  The 
list  of  chronic  affections  left  in  the  wake 
of  measles  is  a  long  one;  bronchitis, 
pharyngitis,  rhinitis,  adenoid  growths, 
enlarged  tonsils,  and  mesenteric  glands 
are  among  the  number  which  should  re- 
ceive consideration. 

Prophylaxis.  — ■  The  advisability  of 
taking  particular  precautions  against  the 
exposure  of  infants  is  suggested  by  the 
high  mortality  of  measles  before  three 
years.  Delicate  children  of  the  so-called 
scrofulous  type  and  those  with  heredi- 
tary tendency  to  tuberculosis  should  be 
especially  guarded  against  exposure. 
Early  and  absolute  isolation  of  the  sick 
is  imperative.  Quarantine  of  the  patient 
should  not  be  less  than  twenty-eight  days 
and  as  much  longer  as  purulent  dis- 
charges may  continue.  The  period  of 
quarantine  after  exposure  should  not  be 
less  than  fifteen  days  and  twenty  days  is 
preferable.  Children  who  have  been  ex- 
posed should  be  isolated  from  other  chil- 
dren for  that  period. 

The  sick-room  is  less  liable  to  prove 
dangerous  than  is  the  scarlet-fever  sick- 
room. Thorough  cleansing  and  ventila- 
tion for  two  weeks  after  the  patient  has 
left  it  is  sufficient  to  insure  safety.  The 
infection  of  measles  is  not  persistent  nor 
is  intermediate  infection  common;  so 
that  prolonged  precautions  are  not  neces- 
sary. During  the  height  of  the  disease 
the  same  measures  should  be  taken  to 
avoid  the  exposure  of  others  as  in  other 
infectious  diseases. 

Excellent  influence  of  the  closure  of 
schools  in  an  epidemic  of  measles; 
schools  wTere  closed  for  a  period  of  four 
weeks,  and  only  4  cases  appeared 
among  20,000  scholars  after  the  schools 
were  reopened.  Wolford  (Sanitary 
Record,  May,  '89). 

As  a  prophylactic  measure,  the  disin- 
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fection  of  the  nasal  fossae,  the  mouth, 
pharynx,  genitals  and  anus  advised.  J. 
Comby  (La  Med.  Mod.,  Jan.  6,  '94). 

In    order    to    avoid    the    broneho-pul- 
monary   complications   of   measles   it   is 
necessary  to  realize  as  much  as  possible 
the  asepsis  of  rubeolous  patients  and  to 
disinfect  the  quarters  in  which  such  pa- 
tients are  cared  for.     Hutinel   (M6d.  In- 
fant., July  1,  '97). 
Treatment. — The    patient    should   be 
placed  in  as  large  and  well  ventilated 
room    as    possible.      The    temperature 
should  not  be  kept  at  too  high  a  point 
nor  should  the  child  be  forced  to  swelter 
under  too  heavy  covering.     It  accom- 
plishes no  good  and  renders  the  child 
restless  and  irritable.     The  room  should 
be  kept  very  dark  and  no  direct  light 
should  be  permitted  to  fall  upon  the  eyes. 
As  the  inflammation  of  the  eyes  subsides, 
the  light  should  be  gradually  admitted, 
but  full  light  should  not  be  permitted 
until  the  conjunctiva?  have  become  nor- 
mal in  appearance.     Itching  of  the  lids 
should  be  relieved  by  cold  cloths  or  by 
the  application  of  cold  cream  or  some 
bland  oil.     If  a  purulent-  discharge  ap- 
pears the  eyes  should  be  kept  clean  by  a 
frequent   application    of    a    solution    of 
boric  acid. 

When  troublesome  pulmonary  symp- 
toms are  present  and  severe  inflammation 
of  the  eyes,  fluid  extract  of  eucalyptus, 
in  5-drop  doses.  For  eyes,  solution  of 
mercuric  chloride  (1  to  12,000),  a  drop  or 
two  instilled  twice  daily  and  followed  by 
washing  with  solution  of  borax  in  warm 
water.  Wells  (Phila.  Polyclinic,  July  13, 
'95). 

The  child  should  be  put  to  bed,  even 
in  the  mildest  cases,  and  kept  there  until 
desquamation  is  practically  completed. 
The  diet  should  consist  of  milk  and  broth 
during  the  febrile  stage;  during  the 
height  of  the  disease  the  child  should  not 
be  overurged  to  eat. 

Applications  of  plain  or  carbolized 
vaselin  do  much  to  reduce  the  irritability 


of  the  skin.  As  soon  as  the  eruption  be- 
gins to  subside,  inunctions  of  plain  or 
carbolized  vaselin  or  ichthyol  ointment 
should  be  practiced  daily.  A  daily  warm 
bath  does  much  to  hasten  desquamation. 

Over  three  hundred  personally  treated, 
with  a  mortality  of  only  four.  This 
low  rate  of  mortality  attributed  to  the 
method  of  treatment  invariably  adopted, 
namely:  jacket  poultices,  to  be  changed 
as  soon  as  any  indications  of  measles 
show  themselves  and  before  the  rash 
appears.  The  only  medicinal  treat- 
ment adopted  has  been  ipecacuanha- 
wine  with  acetate  of  ammonia,  with  a 
boric-acid  wash  for  the  eyes  in  those 
cases  which  were  complicated  by  catar- 
rhal inflammation  of  the  lids.  Stoma- 
titis occurred  in  about  one-half  of  the 
cases  and  invariably  yielded  to  the  ap- 
plication of  a  saturated  solution  of 
chlorate  of  potash.  A.  Dunley  Owen 
(Lancet,  June  20,  '97). 

If  ichthyol  salve  can  be  applied  in 
measles  from  the  very  first,  it  aborts  the 
infection.  If  the  eruption  is  already  ap- 
parent, with  hyperthermia  and  bron- 
chitis, the  temperature  returns  to  normal 
after  one  or  two  rubbings,  and  the 
patches  grow  pale  and  disappear.  In 
four  or  five  days  the  cure  is  complete, 
when  a  warm  bath  is  given  to  remove 
the  traces  of  the  salve.  The  salve  is 
rubbed  in  all  over  the  body,  morning  and 
night:  7  '/>  drachms  of  ichthyol  to  3 
ounces  of  lard.  A.  Strizovere  (Jour. 
Amer.  Med.  Assoc,  Apr.  30,  '98). 

The  hard  metallic  cough  is  one  of  the 
most  troublesome  symptoms  of  the  dis- 
ease. Very  little  relief,  however,  can  be 
afforded  by  treatment  before  the  fever 
begins  to  subside.  It  cannot  be  loosened 
by  the  administration  of  nauseating  ex- 
pectorants. They  tend  to  render  the 
child  more  irritable  and  to  increase  the 
anorexia  and  have  but  slight  effect  on  the 
cough.  Small  doses  of  opium  aid  in 
allaying  the  cough,  and  are  quite  per- 
missible. Brown  mixture  in  the  form  of 
tablet  triturates  is  as  effective  as  any 
treatment  and  is  easy  of  administration. 
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Guaiacol  carbonate  used  in  the  treat- 
ment of  measles.      From  the  first   the 
success  with   the   remedy  was   marked. 
There  was  complete  suppression  of  the 
respiratory  troubles;    so  that  while  the 
patients    had    measles,    some    very    se- 
verely,   with    temperature    running    be- 
tween 104°  and  105°  F.,  they  had  noth- 
ing else,  and  when  the  temperature  fell 
to   normal   they   were   practically   well. 
The  treatment  seems  to  have  no  modi- 
fying effect  on  the  measles  itself,  but  it 
eliminates  the  respiratory  complications. 
The   treatment  is   begun   when   the   di- 
agnosis is  made  and  the  drug  is  contin- 
ued in  full  doses  until  the  temperature 
falls  to  normal,  a  reduced  quantity  be- 
ing given  for  two  days  longer  to  make 
sure  of  the  result.      The  adult  dose  of 
10  grains  every  three  hours  is  propor- 
tionately reduced  in  children,  according 
to  their  age.      It  is  easily  administered 
to  young  children  if  given  with  an  equal 
amount    of    powdered    sugar.       D.    N. 
Paton  (Lancet.  Nov.  21,  1903). 
Though  hyperpyrexia  is  uncommon  in 
measles,   the   fever   sometimes  requires 
attention.    The  effect  of  the  fever  upon 
the  patient  is  a  better  guide  for  treat- 
ment than  is  the  thermometer.     If  the 
child  becomes  restless  or  delirious,  small 
doses  of  phenacetin  are  admissible.    Only 
enough  should  be  given  to  reduce  the 
temperature  moderately  and  to  allay  rest- 
lessness.   Cold  sponging  is  the  best  treat- 
ment for  high  temperature  and  is  far 
preferable  to  the  administration  of  large 
doses  of  antipyretics. 

In  the  eruptive  fevers  hydrotherapy 
affords  better  means  of  controlling  the 
pyrexia  and  the  accompanying  nervous 
phenomena  than  treatment  by  anti- 
pyretic remedies.  Pulmonary  congestion 
and  broncho-pneumonia  are  also  favor- 
ably influenced  by  baths,  the  water  be- 
ing gradually  cooled,  while  cold  water 
is  poured  on  the  head.  Guinon  (Blatter 
f.  klin.  Hydrotherapie,  etc.,  July,  '91). 

Life  was  prolonged  in  two  or  three 
cases  of  measles  by  means  of  gavage,  or 
forced  feeding.  In  eases  with  cyanosis, 
high  temperature,  and  great  dyspnoea, 
hot  mustard  baths,  and  mustard  to  the 


entire  body  seemed  to  be  more  service- 
able than  any  other  means  used.  L. 
Emmett  Holt  (Brit.  Med.  Jour.,  Mar.  18, 
'93). 

As  a  rule,  hydrotherapy  is  unnecessary 
in  measles,  but  should  the  following  con- 
ditions arise  it  is  useful:  Should  the 
patient  be  stuporous,  or  if  there  be 
marked  delirium  and  convulsions,  cold 
affusions  at  60°  to  70°,  lasting  for  two 
minutes,  may  be  applied  to  the  head  and 
neck.  If  this  is  insufficient  to  reduce 
the  temperature,  then  a  bath  of  70°  to 
80°,  lasting  for  five  minutes,  with  colder 
affusions  to  the  head,  may  be  used. 
Should  there  be  signs  of  laryngeal  steno- 
sis, it  may  be  well  to  place  the  child  in 
a  hot  bath  or  in  a  hot  pack  for  from 
fifteen  to  twenty  minutes.  Should  the 
face  become  very  much  congested,  cold 
affusions  may  be  applied  to  the  head  or 
an  ice-bag  may  be  used.  Should  the 
temperature  become  subnormal,  a  hot 
bath  may  be  given  accompanied  by  ener- 
getic rubbing.  Jurgensen  (Blatter  f. 
klin.  Hydrotherapie;  Therap.  Gaz.,  July 
15,  :9S). 

Uncomplicated  cases  do  not  require 
stimulants.  Broncho  -  pneumonia  re- 
quires the  same  treatment  that  it  would 
receive  under  other  conditions.  Other 
complications  must  be  treated  as  they 
arise. 

Following  treatment  employed  in  the 
paralysis  following  measles:  Should 
paralysis  depend  upon  simple  congestion 
of  the  marrow  it  is  to  be  treated  with 
ergot,  strychnia,  and  the  galvanic  cur- 
rent to  the  spine,  followed  by  a  cold 
douche,  the  faradic  current  being  em- 
ployed at  the  same  time.  This  should 
be  followed  by  dry  friction,  sulphur-  and 
sea-  baths.  If  the  symptoms  do  not  sub- 
side, iodide  of  potassium  should  he  given 
in  small  doses.  Heat  may  be  applied  to 
the  spine  or  an  eschar  made  with  the 
thermocautery.  Calomel  in  small  doses 
is  of  service.  Should  respiration  be- 
come difficult  or  the  heart  fail,  artificial 
respiration  and  injections  of  ether  must 
be  used.  If  congestion  is  evident,  a  wet 
cup  should  be  applied  to  the  nape  of  the 
neck.  In  case  of  retention  of  urine  a 
catheter   must  be   passed   two   or   three 
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times   a   day.     Bayle    (Revue   de  Ther. 
Medico-Chin,  Mar.  1,  '88). 

Medicinal  treatment  not  considered 
necessary  in  cases  which  run  the  regular 
course.  Alimentation  is  the  treatment 
for  high  temperature.  Suggestion  of 
Semmola  and  Dujardin-Beaumetz  to  sub- 
stitute glycerin  for  alcohol  is  a  very 
good  one.  An  ounce  of  glycerin  may  be 
o-iven  daily,  combined  with  about  8 
ounces  of  water  and  7=  drachm  of  citric 
or  tartaric  acid. 

Treat  broncho-pulmonary  complica- 
tions with  a  combination  of  infusion  of 
ipecacuanha,  tincture  of  aconite,  and 
syrup.  When  the  cough  is  particularly 
rebellious,  good  results  are  obtained  by 
o-iving  iodide  in  combination  with  bro- 
mide of  sodium.  Montefusco  (Revue 
Mens,  des  Mai.  de  l'Enfance,  Aug.,  '88). 
Successful  stamping  out  of  broncho- 
pneumonia, occurring  as  a  complication 
in  a  hospital.  Child  given  sublimate 
baths ;  every  sore,  abscess,  or  crust-  of 
impetigo  carefully  dressed;  nose  and 
fauces  irrigated  several  times  daily  with 
boric  solution  or  boiled  water;  every 
child  affected  with  broncho-pneumonia 
promptly  isolated.  Hutinel  (La  Med. 
Mod.,  Jan.  26,  '95). 

Cocaine  has  proved  a  sovereign  remedy 
in  bringing  out  the  eruption  in  a  few 
hours  in  three  cases  of  abnormal  measles. 
Generally  it  was  administered  in  a  daily 
amount  of  0.3  grain  to  children  five 
years  old.  M.  Poulet  (N.  Y.  Med.  Jour., 
June  5,  '97). 

The  treatment  of  measles  should  be 
directed  to  the  prompt  development  of 
the  eruption.  For  this  purpose  the  io- 
dides with  diaphoretics  are  valuable.  In 
cases  of  retarded  eruption,  the  sheet  pack 
wrung  out  of  hot  water  in  which  a 
tablespoonful  of  mustard-flour  has  been 
steeped  has  proved  effectual.  The 
bowels,  if  constipated,  should  be  relieved 
by  enemata.  The  apartment  in  which 
the  patient  remains  should  be  airy  and 
well  ventilated,  without  draughts,  and 
with  facilities  for  maintaining  a  moder- 
ate amount  of  darkness,  and  an  equable 
temperature,  night  and  day,  of  70°  F. 

To  develop  the  eruption  and  allay  in- 
cessant laryngeal  cough  the  following 
mav  be  given: — 


R  Syrup  of  hydriodic  acid, 
Syrup  of  Dover, 
Syrup  of  Tolu,  of  each.  1  ounce. 
The  Dover  syrup  to  be  lessened  for  in- 
fants. 

During  the  eruptive  stage  and  through- 
out a  broncho-pneumonia  give:  — 
R  Potassium  acetate,  2  drachms. 
Solution  of  ammonium  acetate, 
Camphor-water,  of  each,  3  ounces. 
A  teaspoonful  to  be  given  every  hour 
to   a  child,   and   a  tablespoonful   every 
hour  to  an  adult.    This  treatment  should 
be  accompanied  by   the  use  of  copious 
draughts    of    water.      J.    A.    Larrabee 
(Pediatrics,  Oct.  1,  '97). 

Tincture  of  aconite,  in   1-drop  doses, 
is   serviceable   in   addition   to   spirit   of 
Mindererus.     Vomiting  is  best  relieved 
by  giving  the  stomach  rest.    Rectal  ali- 
mentation and  rectal  medication  should 
be  resorted  to  during  these  intervals  of 
rest.     When  the  nose  and  the  pharynx 
discharge  freely  and  irritate  the  child, 
irrigation   with   some   bland   antiseptic, 
such  as  a  1-per-cent.  boric-acid  solution, 
will  be  useful.    Wben  the  expectoration 
is  swallowed  an  emetic  is  useful  in  re- 
moving the  accumulated  viscid  secretion, 
if  it  is  very  annoying.     Steam,  impreg- 
nated with  eucalyptus  or  oil  of  thyme, 
will  be  found  useful  when  the  cough  is 
distressing.     Malt  extract  for  the  relief 
of  cough  is  a  very  favorable  preparation. 
One    of    the   most   frequent   causes    of 
death,  next  to  pulmonic  complications, 
is  intestinal  catarrh,  and,  consequently, 
great  care  must  be  exercised  in  the  use 
of   purgatives.     Louis  Fischer    (Medical 
Record,  April  12,  1902). 
Phlyctenular   conjunctivitis   with   its 
array  of  dangerous  complications,  includ- 
ing ulceration  of  the  cornea,  is  often  wit- 
nessed  in   dispensaries   as   a   sequel   of 
measles.    This  is  mainly  due  to  the  fact 
that  text-books  on  diseases  of  children 
do  not  lay  sufficient  stress  upon  the  im- 
portance of  keeping  the  lids  aseptic  by 
careful  cleansing,  and  not  using  the  eyes 
for  reading,  writing,  etc.,  until  the  sys- 
tem has  completely  recovered  from  the 
debilitating  influence  of  the  disease,  in 
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which  the  ocular  muscles  take  an  active 
part. 

Treatment  in  the  early  stages  of  the 
eye  inflammation  in  measles  is  very  im- 
portant. For  the  conjunctivitis  simple 
warm  boric-acid  lotion,  with  a  little 
boric-acid  ointment  along  the  edges  of 
the  lids  to  prevent  them  sticking,  is  all- 
sufficient.  If  the  tears  are  profuse,  hot, 
and  scalding,  an  alkaline  lotion  (bicar- 
bonate of  soda,  10  grains  to  the  ounce) 
gives  relief.  When  marginal  blepharitis 
is  present,  the  scabs  should  be  diligently 
removed  (a  rather  painful  process)  and 
dilute  ammoniated-mercury  ointment  ap- 
plied. The  removal  of  the  scabs  will  be 
facilitated  by  using  a  borax  lotion. 
Ulcers  must  be  treated  in  the  ordinary 
way,  cleanliness  being  insured  by  fre- 
quent boric-acid  fomentations,  atropine 
drops,  and  a  shade  over  both  eyes,  or 
dark  glasses  may  be  worn.  It  is  often 
best  to  get  these  children  out-of-doors 
(provided  the  general  condition  permits), 
protected  from  the  light  by  dark  glasses. 
Percy  Flemming  (Brit.  Med.  Jour.,  Apr. 
29,  '99). 

During  convalescence,  unusual  care 
should  be  exercised  in  avoiding  unneces- 
sary exposure.  Tonics  should  be  given 
freely.  The  various  sequela?  should  re- 
ceive proper  attention,  and  the  particular 
susceptibility  to  tuberculosis  should  not 
be  forgotten. 

Floyd  M.  Cbandall, 

New  York. 

MEDIASTINUM,  DISORDERS  OF 
THE. 

Mediastinal  Abscess. 

Symptoms. — In  an  analysis  of  over  one 
hundred  cases  Hare  found  that  the  most 
constant  and  severe  symptom  of  medi- 
astinal abscess  was  pain,  unless  the 
formation  was  cold  abscess,  when  the 
pain  was  a  very  unimportant  factor.  In 
both  the  acute  and  chronic  form  flashes 
of  heat  and  rigors  may  occur,  particu- 
larly the  latter  in  the  acute  forms. 


Pulsation  may  be  perceptible  by  palpa- 
tion and  by  the  sensation  of  the  patient 
from  the  pressure  on  large  blood-vessels, 
and  the  sense  of  pulsation  is  intensified 
by  the  outside  pressure  upon  the  accu- 
mulation. Abscess  of  the  posterior  spaces 
may,  by  its  pressure  on  the  nerves  as 
they  leave  the  cord,  produce  violent  pain 
in  the  anterior  wall  of  the  chest.  Dys- 
phagia is  not  so  marked  as  in  other 
growths  of  the  chest.  There  is  a  sensa- 
tion of  weight  under  the  sternum,  the 
tissues  overlying  the  latter  being  fre- 
quently cedematous.  Dyspnoea  is  occa- 
sionally complained  of.  General  symp- 
toms— fever,  anorexia,  etc. — are  usually 
present,  and  become  quite  marked  when 
the  accumulation  of  pus  is  marked. 

Case  of  abscess  of  posterior  medias- 
tinum, with  cyanosis  and  subcutaneous 
emphysema;  venesection;  recovery  by 
discharge  through  the  lung. 

A  remarkable  feature  was  a  high  de- 
gree of  subcutaneous  emphysema,  which 
extended  over  the  neck  and  the  upper 
part  of  the  chest.  William  Pepper  (Inter. 
Med.  Mag.,  Feb.,  '92). 

Case  of  mediastinal  abscess  in  a  soldier 
upon  whom  a  heavily-laden  sack  had  fal- 
len while  he  was  lying  down.  Some  days 
afterward  he  experienced  severe  pain  in 
respiration  and  gradually  became  weak 
and  emaciated.  Some  eight  months  later 
he  noticed  a  tumor  the  size  of  a  hazel-nut 
on  the  right  edge  of  the  sternum  above 
the  second  rib.  This  grew  rapidly,  and 
in  a  month  he  could  only  breathe  when 
lying  down,  the  sense  of  pressure  being 
very  great.  An  incision  over  the  tumor 
brought  12  */,  ounces  of  pus  from  above 
the  sternum.  The  size  of  the  incision  was 
increased.  Abundant  irrigation  and 
cauterization  with  zinc  chloride  at  10  per 
cent,  were  then  employed,  with  tampons 
of  iodoform  gauze,  but  no  sutures.  Re- 
covery was  uneventful.  Hassler  (La 
Sem.  Med.,  Oct.  10,  '94). 

Diagnosis. — The  pressure  on  the  im- 
portant nerves  involved  the  pneumogas- 
tric,  the  recurrent  laryngeal,  etc.,  and 
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the  vascular  trunks  sometimes  markedly 
simulate  aneurism.  The  difficulty  in 
breathing  and  the  brassy  sound  of  voice 
recall  the  symptoms  of  thoracic  aneu- 
risms. But  the  violent  pain  at  times  ex- 
perienced by  aneurisms  is  usually  absent, 
though  there  may  be  marked  discomfort. 

An  exact  diagnosis  in  suppuration  of 
'the  mediastinum  is  important,  owing  to 
the  probability  of  rupture  of  an  abscess 
into  the  serous  cavities,  terminating  in 
pleuritis,  peritonitis,  pericarditis,  or  later 
septicaemia. 

Etiology. — Mediastinal  abscesses  may 
be  idiopathic,  secondary,  or  traumatic. 
The  idiopathic  form  is  quite  rare;  the 
secondary  form  may  result  from  lesions 
in  neighboring  parts,  —  the  neck  or 
thorax,  —  while  the  traumatic  follows 
blows,  contusions,  penetrating  wounds, 
and  fracture  of  the  overlying  bones. 
Abscess  of  the  mediastinum  affects  males 
more  frequently  than  females.  In  Hare's 
cases  the  proportion  was  as  58  is  to  10. 
The  anterior  mediastinum  is  the  most 
common  seat  for  its  development  (in  the 
proportion  of  48  to  19  instances  of  the 
disease  in  all  the  other  spaces).  The  pro- 
portion of  acute  to  cold  abscess  was  also 
noted  by  Hare  to  be  as  40  is  to  31  in  111 
cases  examined.  Mediastinal  abscess  is 
nearly  as  frequent  as  cancer;  it  occurred 
in  136  cases  of  the  520  growths  collected. 
Abscess  is  more  frequent  than  sarcoma, 
of  which  only  90  occurred,  of  the  last 
number  mentioned. 

Mediastinal  abscess  is  occasionally  a 
symptom  of  Pott's  disease,  especially  if 
the  two  lower  cervical  vertebra?  are  in- 
volved. It  also  occurs  as  a  complica- 
tion after  tracheotomy  or  oesophagotomy. 
The  most  frequent  cause,  however,  seems 
to  be  pericarditis. 

Pathology. — Mediastinal  abscesses  are 
attended  usually  with  obstruction,  to  a 
greater  or  less  extent,  of  air-  and  blood- 


channels  from  the  pressure  upon  them, 
and  are  recognized  by  dullness  on  per- 
cussion over  the  region  involved.  An 
opening  may  exist,  or  bulging  of  the 
ribs  with  pulsation  may  occur,  but  such 
an  accumulation  in  the  mediastinal 
spaces  may  not  reach  the  exterior  sur- 
face, owing  to  the  sternum  in  front  and 
the  spinal  column  with  the  heavy  mus- 
cles behind,  while  abscess  of  the  middle 
mediastinum  must  involve  the  lungs  or 
the  lateral  spaces  before  coming  into 
notice. 

Treatment. — The  only  safe  course  in 
such  cases  is  to  trephine  the  sternum  and 
to  carefully  explore  the  mediastinum, 
ascertaining  with  an  exploratory  needle 
whether  pus  is  present.  This  is  usually 
ascertained  without  trouble.  The  cavity 
should  then  be  opened,  gently  washed 
out,  and  drained. 

The  advantage  accruing  from  drain- 
age in  other  parts  is  greater  in  medias- 
tinal abscesses,  and  early  incision,  or  re- 
section of  a  rib  or  portion  of  the  sternum, 
is  not  only  indicated,  but  demanded. 
The  urgent  symptoms  calling  for  this 
course  may  be  mentioned:— 

1.  Dysphagia,  or  pressure  upon  the 
oesophagus. 

2.  Enlargement  to  the  left  of  the 
sternum,  and  at  times  to  the  right. 

3.  Displacement  of  important  organs, 
such  as  the  heart  or  lungs. 

4.  Dullness  and  flatness  of  the  region 
of  the  lungs. 

5.  Thorough  drainage  may  be  made 
also  when  the  cause  of  trouble  is  a  cyst 
or  a  serous  collection;  so  that  no  special 
difference  need  be  made. 

6.  Chills  or  hectic  indicate  pyaemia, 
and  call  for  systemic  as  well  as  local 
treatment. 

Mediastino-Cardiac  Disorders  and  In- 
juries. 

The  heart  is  intimately  associated  with 
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almost  all  of  the  contents  of  the  whole 
mediastinum,  but  especially  the  large 
veins  and  arteries,  which  commence  or 
terminate,  as  the  case  may  be,  within 
the  pericardium. 

Mediastino-pebicaeditis  is  a  fre- 
quent complication  of  mediastinal  in- 
flammation and  usually  terminates  in 
serous  effusion  before  it  is  fully  recog- 
nized. At  times  the  serous  effusion  is 
absorbed,  as  is  the  case  in  pleural  ef- 
fusions of  a  serous  nature.  The  afebrile 
type  of  pericarditis  may  be  fatal,  how- 
ever, and  no  effusion  exist.  The  most 
serious  result  is  suppurative  pericarditis. 
Treatment. — Aspiration  and  drainage 
are  indicated  in  serous  pericardial  ef- 
fusions. Incision  and  drainage  should 
be  performed  for  the  relief  of  suppura- 
tive pericarditis.  The  site  for  either  of 
these  operations  is  that  between  the 
fourth  and  fifth  ribs, — about  one  inch  to 
the  right  or  left  of  the  sternum. 

Pericardial  effusions  should  be  treated 
in  the  same  manner  as  pleural  effusions, 
paracentesis  being  insufficient  to  cure 
suppurative  pericarditis.  Incision  and 
drainage  are  essential,  and  should  be 
executed  as  soon  as  the  diagnosis  of  pus 
in  the  pericardium  is  made.  The  diagno- 
sis of  the  purulent  character  of  the  effu- 
sion is  determinable  only  by  exploratory 
puncture.  This  should  be  done  at  the 
upper  part  of  the  left  xiphoid  fossa,  close 
to  the  top  of  the  angle  between  the 
seventh  cartilage  and  the  xiphoid  car- 
tilage. Pericardiotomy  should  then  be 
done  after  resection  of  the  fourth  and 
fifth  costal  cartilages,  raising  a  trap-door 
of  these  cartilages  and  using  the  tissues 
of  the  third  interspace  as  a  hinge.  The 
mammary  vessels  and  pleura  are  thus  ex- 
posed and  pushed  to  the  left.  The  prog- 
nosis is  good  after  pericardiotomy  for 
pyopericardium.  Of  26  collected  cases 
there  were  10  recoveries  and  16  deaths. 
Of  the  fatal  cases,  9  were  septic,  and  all 
the  others  which  died  had  complicating 
lesions, — pulmonary,  cardiac,  or  renal. 
J.  B.  Roberts  (Med.  News,  May  8,  '97). 


Injueies. — Wounds  of  the  heart  and 
pericardium  may  now  be  classed  as  other 
injuries  of  a  similar  kind,  since  Kehn 
has  successfully  sutured  penetrating 
wounds  of  the  heart  with  catgut.  Kehn 
recommends  free  opening  in  cases  of 
haemothorax,  and  in  hasmopericardium 
this  is  necessary  to  prevent  the  formation 
of  bloody  froth. 

Among  the  rarer  injuries  to  the 
contents  of  the  mediastinum  that  may 
be  mentioned  is  rupture  of  the  heart, 
which  has  been  demonstrated  post-mor- 
tem. It  may  be  diagnosticated  by  the 
peculiar  pallor,  the  sudden  cessation  of 
the  rhythm  and  beat  of  the  heart,  to- 
gether with  the  total  irresponsive  con- 
dition of  the  circulation  to  all  stimu- 
lants. 

In  560  autopsies  five  deaths  were 
found  to  be  due  to  rupture  of  the  heart. 
These  cases  are  of  forensic  importance, 
as  they  show  a  comparative  frequency 
of  this  condition  in  a  certain  class  of 
cases.  The  youngest  patient  in  the 
group  was  sixty-two  and  the  oldest 
eighty-one.  In  all  the  eases  the  arteries 
were  said  to  be  fibrous,  and  in  2  almost 
calcareous.  The  pulse  before  the  rup- 
ture varied  from  72  to  120.  In  only  1 
was  irregularity  noted.  In  2  there  was 
hypertrophy  of  the  heart,  in  2  it  was 
stated  to  be  normal,  and  in  1  there  was 
a  systolic  murmur.  In  4  cases  the  rup- 
ture was  in  the  left  ventricle  and  in  1 
in  the  right  auricle.  The  microscopical 
examination  showed  no  changes  in  2 
cases;  in  1  there  was  fatty  degenera- 
tion; in  another  marked  brown  atrophy 
with  loss  of  the  transverse  striations; 
and  granular  degeneration,  cell-frag- 
mentation, and  somewhat  similar  micro- 
scopical findings  in  another  case.  R.  L. 
Leak  (Amer.  Medicine,  Sept.  6,  1902). 

Mediastinal  Vascular  Disorders  and 
Injuries. 

Diseases. — The  diseases  of  the  blood- 
vessels of  the  mediastinum  are  those 
found  in  the  vascular  supply  of  other 
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parts,  viz.:  aneurism,  phlebitis,  arteritis, 
etc.  (See  Aneurism  and  Vascular 
System.) 

Case  of  aneurism  of  the  transverse  arch 
of  the  aorta  that  ruptured  into  the  medi- 
astinum and  dissected  along  the  muscle3 
and  about  the  pharynx  and  larynx,  caus- 
ing death.     There   was*  marked  lividity 
and  swelling  of  the  face  and  neck  and 
some  dyspnoea.    J.  O.  Affleck  (Edinburgh 
Med.  Jour.,  June,  '98). 
Treatment. — Inunctions   of  mercurial 
ointment,  iodine,  belladonna,  and  cam- 
phor ointments  may  be  made  externally, 
so  as  to  combat  inflammation.     Deple- 
tion by  calomel  and  soda,  or  by  vene- 
section, has  given  marked  relief. 

"Wounds. — The  vascular  trunks  pass- 
ing through  the  mediastinum  are  so  dis- 
posed that  a  missile  which  penetrates  the 
cavity  may  traverse  it  without  wounding 
any  important  vein  or  artery.  The  aorta 
and  vena  cava,  when  wounded,  obviously 
do  not  admit  of  time  for  any  arrest  of 
the  hemorrhage.  The  most  prudent 
course  to  pursue  in  all  penetrating 
wounds  is  to  hermetically  seal  the  outer 
wound,  after  turning  the  "patient  upon 
the  side  affected,  so  that  all  blood  may 
be  allowed  to  escape.  This  course  has 
recently  stood  the  test  of  experience  in 
military  surgery,  and  Senn  counsels  it, 
in  preference  to  opening  the  wound  and 
ligating  any  bleeding  vessels.  In  case 
a  great  amount  of  blood  shoidd  collect 
in  the  mediastinum,  it  may  be  evacuated 
posteriorly  by  resection  of  a  portion  of 
the  rib  near  the  point  of  the  greatest 
collection.  The  rise  of  temperature  no- 
ticed after  wounds  of  this  character  be- 
tokens more  the  absorption  of  fibrin 
than  actual  haemorrhage. 

[In  the  senior  editor's  experience  a 
case  occurred  in  which  a  pistol-shot 
traversed  the  mediastinum,  the  ball  en- 
tering immediately  over  the  heart  and 
lodging  upon  the  sixth  rib  of  the  right 
side  behind  the  axillary  line.  The  ex- 
ternal wound  was  occluded,  and  the  ball 


was  not  removed  until  after  the  general 
shock  and  slight  inflammatory  reaction 
had  passed  off.  The  patient  made  a  good 
recovery  by  the  strict  observance  of  mas- 
terly inactivity. 

This  case  ■ —  compared  to  another  in 
which  the  external  wound  was  left  open, 
terminating  fatally  —  emphasizes  the 
caution  against  cutting  down  and  ex- 
tracting a  ball  under  such  circumstances 
at  the  outset.  The  practice  of  removing 
balls  lodged  between  the  ribs  is  more 
honored  in  the  breach  than  in  the  ob- 
servance. When  an  opening  already  has 
been  made  by  the  entrance  of  a  ball,  it 
is  not  good  surgery  to  make  another  for 
the  extraction,  until  the  wall  behind  has 
become  solidified.  J.  McFadden  Gas- 
ton, Sr.] 

Thoracic  Duct.  —  This  may  be  the 
seat  of  disease  through  the  extension  of 
inflammation  in  the  various  forms  of  me- 
diastinitis;  or  it  may  be  itself  in  a  nor- 
mal condition  and  be  the  recipient  of 
direct  or  indirect  pressure  sufficient  to 
rupture  its  walls  with  extravasation  of 
contents.  Again,  it  is  often  the  only 
part  involved  in  a  stab-wound  of  the 
mediastinum.  -The  chyle  cannot  be  lost 
to  the  system  without  serious  results, 
and  most  wounds  of  the  thoracic  duct  are 
fatal.  At  times,  however,  spontaneous 
closure  of  the  wound  occurs,  when  the 
incision  is  a  longitudinal  one. 

[A  recent  case  of  recovery  reported  by 
H.  W.  Lyne,  of  Richmond,  Va.  (Virginia 
Med.  Semimonthly,  Aug.  26,  '97)  demon- 
strates the  possibility  of  so  desirable  an 
ending. 

The  thoracic  duct  was  ruptured,  and 
closed  spontaneously  in  the  case  of  a 
child  reported  by  Kirchner  (Arch.  f.  klin. 
Chir.,  '85,  p.  156).  The  displacements  of 
heart,  liver,  and  other  organs  was  very 
marked. 

The  treatment  in  this  case  consisted  in 
a  puncture  and  evacuation  of  a  portion 
of  the  fluid,  followed  by  active  purgation. 
The  child  had  been  violently  thrown 
against  a  window-sill,  so  that  she  was  in- 
jured about  the  level  of  the  third  rib. 
The  puncture  revealed  the  fluid  extrava- 
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sated  to  be  chyle.  Six  months  after  the 
accident,  the  girl  is  described  as  being  in 
better  health  than  before  it. 

The  wounds  of  all  kinds  have  been  few 
if  they  have  been  recorded.  W.  W. 
Keen,  of  Philadelphia,  has  had  one  case 
of  operation-wound  of  the  thoracic  duct. 
The  wound  was  sutured  very  carefully 
with  the  finest  semicircular  Hagedorn 
needle  and  fine  silk,  and  no  untoward 
result  occurred.  The  weight  of  the  pa- 
tient was  carefully  taken  for  some  days 
after  the  operation  and  no  great  decrease 
was  noticed.  Keen  records  three  other 
cases  of  wounds  in  the  cervical  portion  of 
the  thoracic  duct. 

These  cases  were  also  operation- 
wounds.  One,  that  of  Cheever  (Boston 
Med.  and  Surg.  Jour.,  '75,  p.  422),  died 
from  exhaustion.  Another  case  was 
Boegehold's  (Arch.  f.  klin.  Chir.,  '93,  vol. 
xxix,  p.  443).  Wilms  was  the  operator, 
and  the  patient  recovered.  The  third 
case  was  in  an  operation  of  A.  M.  Phelps, 
of  New  York,  who  communicated  the 
facts  to  Keen  personally.  The  operation 
occurred  June  4,  and  on  June  11th  the 
wound  was  closed  by  hfemostatie  forceps, 
and  the  patient  recovered,  beginning  to 
gain  in  weight  after  the  closure. 

Twenty  cases  of  wounds  of  all  kinds 
are  mentioned,  and  many  observations 
made  during  the  treatment  of  them, 
leading  to  the  inference  that  the  duct 
was  closed  spontaneously  in  some  of 
these  cases  and  a  collateral  anastomosis 
was  established;  but  the  continual  es- 
cape of  chyle  may  cause  death  by  the 
pressure  of  the  extravasated  fluid,  result- 
ing in  pleuritis,  or  that  death  may  be 
attributed  to  the  immediate  exhaustion, 
as  in  Cheever's  case. 

The  usual  size  of  the  thoracic  duct  is 
that  of  a  goose-quill,  and  the  jet  of  chyle 
will  be  of  low  pressure  and  about  the 
diameter  of  a  straw.  The  junction  of  the 
left  subclavian  vein  with  the  jugular 
vein  is  the  site  for  the  mouth  of  the 
duct  to  be  found,  but  anatomists  call 
attention  to  the  somewhat  frequent 
change  in  the  location,  due  to  the  fact 
that  the  duct  may  empty  its  contents 
into  the  left  subclavian  vein  by  several 
mouths,  comparable  to  the  delta  of  a 
river  (Med.  and  Surg.  Reporter,  May  12, 


J.  McFadden  Gaston,  Sr.   and 


Jr.] 


Lymphatic  Glands. — The  lymphatic 
glands  of  the  mediastinum  are  divided 
by  Barety  into  three  sets:  (1)  the  right 
and  left  peribronchial;  (2)  the  right  and 
left  subbronchial;  and  (3)  interbron- 
chial.  All  these  are  particularly  liable 
to  inflammatory  process. 

Three  cases  in  which  mediastinal 
glands  invaded  the  lungs,  all  in  children 
under  two  years  of  age.  Caseous  glands 
in  children  found  present  in  110  cases  out 
of  the  last  300  necropsies  made  at  the 
Children's  Hospital.  Their  occurrence 
apart  from  some  tuberculous  affection 
doubtful.  Voelcker  (Brit.  Med.  Jour., 
May  9,  '91). 

Inflammation  of  the  cellular  tissue 
may  be  acute  or  chronic,  primary  or  sec- 
ondary. Inflammatory  changes  may  be 
circumscribed  or  diffused.  The  condi- 
tion of  the  tissues  in  the  neighborhood 
is  to  be  taken  into  account  in  determin- 
ng  the  inflammation.     (See  Adenitis.  ) 

Tumors  of  the  Mediastinum. 

Symptoms. — The  attachments  of  the 
tumor  and  the  encroachment  of  the  rapid 
growth  necessarily  have  important  bear- 
ings upon  the  symptoms  manifested. 
For  instance,  in  multiple  sarcomata  of 
the  heart  the  heart-beat  is  rapid  and 
irregular,  but  there  may  be  no  murmurs 
unless  the  valves  are  encroached  upon. 
At  times,  instant  death  is  caused  by  the 
pressure  of  the  tumor  upon  the  spinal 
cord — exposed  by  the  erosions  of  ver- 
tebra?. 

The  adjacent  organs,  as  well  as  the 
connective  tissue  forming  the  immediate 
seat  of  the  tumor,  being  hyperasmic,  the 
blood  is  unaerated  if  great  pressure 
occurs,  and  cyanosis  of  the  face,  with 
varicosity  of  the  veins  of  the  chest  and 
neck,  occurs.  The  lymphatic  glands  of 
the  neck  are  enlarged,  especially  the  sub- 
clavicular. 
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Pressure  upon  the  oesophagus  causes 
dysphagia,  and  at  times  ulceration  into 
the  oesophagus.  The  ulceration  may 
occur  between  the  tumor  and  the  trachea 
or  thoracic  duct. 

The  pulse  is  unequal;  there  is  dull- 
ness of  a  fixed  area  near  the  sternum  or 
clavicle,  and  often  a  distinct  cedematous 
condition  of  the  arms,  neck,  and  chest; 
so  that  the  arms  may  measure  more  in 
the  circumference  than  the  legs.  Dis- 
placement of  the  heart-  or  lung-  tissue 
occurs.  Dyspnoea  soon  shows  itself,  but 
not  to  the  extent  that  it  does  in  pleu- 
risy or  empyema.  Pain  from  motion,  if 
adhesions  are  interfered  with,  may  occur 
in  some  cases;  but  ordinarily  very  little 
pain  is  present.  Exophthalmos  is  a  fre- 
quent symptom,  when  the  thyroid  is  in- 
volved in  the  tumor.  Nervousness:  the 
patient  will  often  be  unable  to  locate  the 
seat  of  inconvenience. 

The  special  features  of  mediastinal 
tumors  may  be  illustrated  by  the  follow- 
ing cases:- — 

Case  I. — The  tumor  gradually  en- 
croached upon  the  heart  so  as  to  displace 
it  one  inch  and  a  half  to  the  left  of  its 
usual  site.  Temperature  varied  between 
99°,  100°,  and  102°.  The  pulse  was  76. 
The  left  lung  was  collapsed  and  the 
sciagraph  showed  a  shadow  from  the 
second  rib  to  the  diaphragm  and  from 
two  inches  to  the  left  of  the  sternum  to 
the  left  border  of  the  chest.  Aphonia 
supervened  and  the  lungs  were  more  and 
more  collapsed.  The  left  bronchial  tube 
was  occluded.  The  patient  was  improved, 
but  not  cured,  by  the  use  of  chloride  of 
calcium  combined  with  iodide  of  potas- 
sium. A  dosage  ranging  from  10,  15,  to 
20  grains  of  the  former  was  added  to  3 
grains  of  iodide  of  potassium.  The  latter 
drug  could  not  be  tolerated  in  doses  of 
7  Vs  grains.  E.  Fletcher  Ingals  ("Inter- 
national Clinics,"  '97). 

Case  of  hemorrhagic  adenochondrosar- 
coma  of  the  anterior  mediastinum  aris- 
ing from  the  thymus  gland,  in  a  man  of 
20  years.  He  had  shown  swelling  of  face, 
neck,  and  left  arm ;   dullness  between  the 


sternum  and  in  the  left  infraclavicular 
fossa,  near  the  sternum  as  far  down  a9 
the   third   costal    cartilage.     There   was 
bronchial  breathing  near  the  root  of  the 
left   lung   and   enlarged   veins   over   the 
front  of  the  sternum.    The  apex-beat  was 
felt  on  admission,  but  soon  ceased  to  be 
palpable,   and   the   heart-sounds   became 
extremely  distant.    Later  there  was  dull- 
ness and  loss  of  breath-sounds  over  the 
left  lung,  but,  as  effusion  was  suspected, 
paracentesis   was  performed  in  the  left 
midaxillary  line,  and  40  ounces  of  blood- 
stained fluid  withdrawn  from  a  distended 
pericardium.     This  gave  relief,  but  the 
patient  became  more  dyspnceic  and  deliri- 
ous,   and    eventually    died    two   months 
after    admission.      At    the    autopsy    a 
growth  was  found  occupying  the  supe- 
rior and  anterior  mediastinum  and  cover- 
ing over  half  of  the  pericardium,  to  which 
it  was  adherent.    H.  D.  Rolleston  (Jour, 
of  Path,  and  Baet.,  Jan.,  '97). 
Diagnosis.  —  The     symptoms     which 
have   .been    mentioned    may    serve    the 
purpose  of  differentiating  tumors  of  the 
mediastinum  from  abscesses  if  there  is 
-not  present  pain,  chills  and  fever,  ele- 
vated temperature,  or  very  marked  ema- 
ciation or  apparent  ill  health.     The  age 
is  also  a  means  of  determining  upon  a 
correct  diagnosis.     Benign  or  malignant 
tumors  of  the  mediastinum  may  occur 
at  any  age,  but  aneurismal  tumors  usu- 
ally occur  after  the  age  of  forty-five. 

The  male  and  female  suffer  equally, 
though  our  own  cases  have  been  female. 
Record  of  134  cases  of  mediastinal  can- 
cer, 98  cases  of  sarcoma,  115  cases  of  ab- 
scess, 16  cases  of  non-suppurative  inflam- 
mation, 21  cases  of  lymphoma,  7  cases  of 
fibroma,  6  cases  of  hematoma,  11  der- 
moid cysts,  8  hydatid  cysts,  and  104  cases 
of  various  mediastinal  diseases.  Con- 
clusions: 1.  Cancer  is  more  frequently 
found  in  the  mediastinal  spaces  than  any 
other  morbid  process.  2.  Abscess  is  the 
morbid  process  next  in  frequency  of  oc- 
currence. 3.  Sarcoma  occupies  the  third 
position  as  to  frequency  of  occurrence. 
4.  Lymphomata  and  lymphadenomata 
occupy  a  fourth  place,  but  are  much  more 
rare  than  the  others  mentioned.     5.  The 
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anterior  mediastinum  is  affected  far  more 
frequently  than  the  other  two  spaces. 
6.  Most  mediastinal  growths  occur  in 
adults.  7.  More  males  are  affected  by 
forms  of  mediastinal  disease  than  fe- 
males. 8.  Cancer  and  sarcoma  of  this 
space  are  necessarily  fatal.  9.  About  40 
per  cent,  of  the  cases  of  abscess  recover. 
Hare  ("Fothergillian  Essay,"  '89). 

Review  of  67  eases  of  carcinoma  of  the 
mediastinum  in  children  found  in  litera- 
ture. As  compared  to  adults,  sarcoma  is 
the  most  frequent  morbid  process,  car- 
cinoma next,  and  abscess  third  in  order. 
Edwards  (Archives  of  Ped.,  July,  '89). 

Case  of  carcinoma  of  the  mediastinum 
in  a  young  woman  27  years  of  age.  The 
patient  died  of  cyanosis,  the  diagnosis  of 
tuberculosis  having  been  made.  The 
autopsy  showed  the  mistake;  also  a  neo- 
plasm, which  occupied  the  anterior  and 
superior  part  of  the  mediastinum.  His- 
tological examination  revealed  carci- 
noma of  fibrous  stroma,  well  developed, 
presenting  nothing  special.  Tissier  (Bull. 
de  la  Soe.  Anat.,  Dec.  20,  '89). 

Eight  cases  of  primary  malignant 
growth  of  the  anterior  mediastinum. 
The  patients  were  all  over  40,  with  the 
single  exception  of  a  woman  aged  23, — a 
very  acute  case  of  carcinoma.  Two  were 
over  60.  The  history  of  illness  dated 
from  not  more  than  six  months.  The  dis- 
ease was  accompanied  by  pleural  effu- 
sion in  4  cases:  purulent  in  1  and  chy- 
lous in  another.  Letulle  (Archives  G6n. 
de  Med.,  Dec,  '90). 

Case  diagnosed  as  aneurism  of  the  aorta 
with  paralysis  of  the  recurrent,  but  which 
at  the  post-mortem  examination  proved 
to  be  a  mediastinal  carcinoma.  In  mak- 
ing a  differential  diagnosis  between  the 
two  affections,  it  must  be  noted  that 
paralysis  of  the  recurrent,  due  to  a 
mediastinal  tumor,  develops  gradually. 
Hoarseness  sets  in,  but  again  passes  off, 
and  a  paresis  can  be  demonstrated  only 
after  a  considerable  time.  In  aneurism 
the  paralysis  of  the  vocal  cord  is  often 
the  first  symptom.  Haemorrhages  are  al- 
ways an  indication  of  the  approaching 
end  in  aneurism,  while  in  tumors  there  is 
not  infrequently  haemoptysis  at  an  earlier 
date.  Schadewaldt  (Laryn.  Soc.  of  Ber- 
lin, '95). 


The  diagnosis  of  intrathoracic  dis- 
ease, especially  in  cases  of  suspected 
intrathoracic  tumor,  is  often  one  of  the 
most  difficult  problems  and  may  be  im- 
possible of  solution  by  the  ordinary 
methods  of  clinical  examination.  The 
x-rays  are  a  great  aid  in  the  solution  of 
these  questions.  Three  cases  of  intra- 
thoracic disease  in  which  the  x-rays 
were  used  for  the  purpose  of  diagnosis 
by  Watson.  J.  Magee  Finny  and  Ed- 
ward J.  M.  Watson  (Brit.  Med.  Jour., 
March  15,  1902). 

Prognosis.  —  Early  treatment  may 
cause  a  subsidence,  if  not  a  disappear- 
ance, of  the  disease. 

Demantke  has  put  on  record  a  case 
of  tumor  of  the  mediastinum  of  very 
short  duration.  It  occurred  in  a  man 
aged  26.  He  died  of  suffocation,  and 
the  autopsy  showed  the  tumor  to  have 
rested  on  the  pericardium  below,  and  to 
have  extended  up  into  the  neck  about 
the  level  of  the  clavicle. 

Treatment. — Tumors  of  the  medias- 
tinum call  for  treatment  according  to 
the  etiology  of  the  disease  present. 

Syphilitic  tumors  require  antisyphi- 
litie  medication.  The  most  serious  ob- 
stacles to  operative  intervention  are  en- 
countered, but  when  a  trap-door  allows 
free  access  to  the  mediastinum,  and  the 
X-ray  serves  to  diagnosticate  bullets  and 
tumors,  great  advance  has  been  made 
toward  the  exploration  of  the  important 
portion  of  the  body,  and  we  may  hope 
for  the  removal  of  tumors. 

Treatment  of  Mediastinal  Disorders. 

Surgical. — Operative  procedures  may 
be  carried  into  the  various  portions  of 
this  division  of  the  thorax  with  a  fair 
prospect  of  affording  relief  to  some  path- 
ological conditions  heretofore  regarded 
beyond  the  reach  of  surgery.  Experi- 
mentation on  animals,  though  not  a  suf- 
ficient test,  has  still  demonstrated  the 
feasibility  of  surgical  interference  in 
this     comparatively-unexplored     region. 
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If  animals  can  survive  the  traumatism  of 
entering  the  mediastinum  from  the  front 
and  rear  of  the  thorax,  as  has  been  veri- 
fied by  experiments  of  Le  Moyne  Wills, 
De  Forest  Willard;  Levy,  of  Berlin;  and 
Zakhareviteh,  of  Russia;  it  is  evident 
that  operations  may  be  undertaken  for 
the  relief  of  mediastinal  tumors,  hy- 
datids, and  other  morbid  growths  of  this 
space. 

Clinical  observation  upon  the  human 
subject  has  shown  that  diseased  struct- 
ures of  the  chest,  as  in  other  parts  of 
the  physical  organism,  are  more  tolerant 
of  surgical  interference  than  in  trauma- 
tism of  the  contents  of  the  thorax  in 
their  normal  condition.  It  is  therefore 
inferred  that  the  operations  upon  the 
thoracic  walls,  and  upon  the  tissues  of 
the  lung  under  abnormal  conditions 
which  are  indicated,  will  be  warranted 
in  all  such  cases  as  have  proved  safe  in 
the  experiments  upon  dogs  and  rabbits. 
On  the  other  hand,  it  is  not  a  necessary 
consequence  that  operations  upon  the 
diseased  structures  of  the  chest  in  the 
human  subject  shall  prove  hazardous,  be- 
■  cause  experiments  on  inferior  animals 
in  a  healthy  state  have  been  unsatisfac- 
tory or  have  turned  out  unfavorably. 

[The  senior  editor  has  proposed  an  im- 
proved method  for  exploring  the  thoracic 
cavity.  R.  F.  Weir  and  J.  D.  Bryant 
have  proposed  openings  into  the  medias- 
tinum from  the  rear,  while  the  operations 
of  Jennings,  Lowson,  and  Delorme  con- 
template the  exposure  of  the  contents 
from  the  front,  but  by  the  section  of  ribs 
at  both  sternal  and  lateral  extremities, 
according  to  the  incisions  in  the  skin- 
flap.  The  improvement  that  is  expected 
to  be  accomplished  is  in  only  one  section 
of  the  bones,  using  the  cartilages  of  the 
ribs  for  hinges. 

The  arm  upon  the  side  to  be  examined 
should  be  raised  above  the  head.  An 
incision  is  made  in  the  midaxillary  line, 
directly  downward,  from  the  third  to  the 
eighth  rib,  inclusive  or  exclusive,  as  the 


case  may  warrant,  with  the  division  of 
the  ribs  either  with  the  saw  or  bone- 
cutter,  extending  to  the  pleural  lining 
without  dividing  it.  Temporary  means 
of  arresting  heemorrhage  should  be  em- 
ployed, and  afterward  there  should  be  a 
transverse  incision  carried  forward  from 
the  upper  extremity  of  the  perpendicular 
along  the  upper  border  of  the  third  or 
fourth  rib,  and  another  from  the  lower 
extremity  along  the  upper  border  of  the 
seventh  or  eighth  rib,  as  may  be  requisite, 
extending  in  front  to  the  costal  cartilage. 
Any  bleeding  should  be  controlled  before 
dividing  the  parietal  pleura,  in  making 
either  of  these  incisions.  Scissors  which 
have  a  blunt  point  on  the  internal  blade 
may  be  used  for  dividing  the  pleura  on 
each  line,  and,  if  the  lungs  have  not  col- 
lapsed previously,  this  will  occur  upon 
the  entrance  of  the  air  into  the  chest. 
J.  McFaddkn  Gaston,  Sr.  and  Jr.] 

Considerable  areas  of  the  sternum  can 
be  resected  with  impunity.  Seventeen 
cases  collected  in  which  masses  of  the 
sternum  were  removed  for  various  dis- 
eases. Personal  cases:  One  of  resection 
of  the  manubrium,  inner  third  of  the  left 
clavicle,  and  lower  third  of  the  left 
sterno-cleido-mastoid  for  sarcoma.  The 
second  case  was  one  of  carcinoma  of  the 
breast  with  secondary  carcinoma  of  the 
sternum  at  the  junction  of  the  manu- 
brium and  gladiolus.  Both  breasts  were 
successfully  removed,  and  resection  of 
parts  of  the  manubrium  and  gladiolus 
was  followed  by  recovery  from  the  opera- 
tion; but  death  from  recurrence  of  the 
trouble  occurred  subsequently.  W.  W. 
Keen  (Med.  and  Surg.  Rep.,  Mar.,  '97). 

Medical  Teeatment.  —  The  use  of 
chloride  of  calcium  in  glandular  enlarge- 
ments of  the  neck  has  been  recommended 
by  Thomas  J.  Mays,  and  is  a  corrobora- 
tion of  the  confident  use  of  it  in  cases  of 
mediastinal  tumors. 

Arsenic  is  also  useful.  It  may  be  com- 
bined with  mercurials,  iodides,  such  as 
in  the  preparation  known  as  Donovan's 
solution. 

Medical  treatment  may  lead  to  retro- 
gression or,  at  least,  the  arrest  of  such 
growths  when  benign.     Arsenic  must  be 
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given  the  first  rank,  and  iodide  of  potas- 
sium in  increasing  doses  and  for  a  long 
enough  time  to  judge  of  its  effects  in 
doubtful  cases,  as  syphilis  is  always  to 
be  thought  of.    Millot  Carpentier  (Revue 
Inter,  de  Med.  et  de  Chir.,  Feb.  10,  '95). 
Inoperable  mediastinal  tumors  may  be 
successfully  treated  by  means  of  electrol- 
ysis and   cataphoresis,   using  the  nega- 
tive pole  when  and  where  dissolution  is 
needed  and  the  positive  with  Donovan's 
solution  where  the  cataphoric  action  of 
the  drug  is  expected. 

The  exact  diagnosis  may  not  always 
be  made,  but  the  case  may  be  treated  in 
this  way  when  the  typical  symptoms  give 
presumptive  evidence  of  sarcoma  of  the 
mediastinum.  Less  encouragement  is 
promised  for  carcinoma. 

J.  McFadden  Gaston, 

J.  McFadden  Gaston,  Jr., 

Atlanta. 

MELANCHOLIA.     See  Insanity. 

MENIERE'S  DISEASE.  See  In- 
ternal Ear. 

MENINGITIS.— Gr.,  fiyivtyg,  mem- 
brane; vTig. 

Meningitis  (Cerebral). 

Varieties. — Cerebral  meningitis  means 
inflammation  of  the  meninges  of  the 
brain. 

Pachymeningitis  means  inflammation 
of  the  dura  mater.  Pachymeningitis  is 
external  or  internal,  and  acute  or  chronic 
in  its  duration. 

Leptomeningitis  means  inflammation 
of  the  soft  membranes,  the  arachnopia. 
The  term  "arachnopia"  is  here  used  to 
denote  the  pia  mater  and  the  so-called 
arachnoid  membrane,  which  are  always 
involved  together  in  leptomeningitis. 
Leptomeningitis  occurs  as  an  acute  or 
chronic  disease,  and  when  acute  includes 
many    etiological    varieties,    while    the 


causes  producing  chronic  leptomeningitis 
are  much  more  obscure. 

It  will  be  convenient  to  consider  the 
subject  of  meningitis  in  the  order  indi- 
cated above,  all  the  etiological  varieties 
of  acute  leptomeningitis  being  included 
in  the  description  of  that  disease.  In- 
flammation of  either  membrane  may 
spread  to,  and  include  the  others;  or 
the  brain-substance  itself,  constituting  a 
meningo-encephalitis. 
External  Pachymeningitis  (Cerebral). 
Definition. — External  pachymeningitis 
means  inflammation  of  the  external  layer 
of  the  dura  mater.  It  is  almost  always 
secondary,  and  almost  never  a  primary 
affection. 

Symptoms. — The  symptoms  of  external 
pachymeningitis  are  usually  of  very  in- 
definite character,  and  vary  according  to 
the  position,  extent,  and  grade  of  the 
dural  inflammation.  When  it  follows 
traumatism  there  may  be  intense  head- 
ache, nausea,  vomiting,  delirium  chang- 
ing into  coma,  local  or  general  spasms, 
and,  finally,  unless  relief  is  afforded,  the 
collection  of  pus  may  cause  more  decided 
signs  of  septic  infection  and  increased 
intracranial  tension.  In  all  cases  the 
condition  of  the  ears  should  receive  the 
most  careful  scrutiny,  since  many  of  the 
cases  are  associated  with  suppurative 
aural  disease.  As  the  symptoms  in  them- 
selves are  by  no  means  conclusive  in  their 
character,  or  in  the  mode  of  their  devel- 
opment, a  very  careful  study  should  be 
made  of  all  the  possible  causes  whenever 
this  condition  is  suspected  to  exist. 

Six  thousand  five  hundred  and  eighty 
eyes  excised  at  Moorfields  Hospital, 
among  which  eight  fatal  cases  have  oc- 
curred. From  report  of  five  of  these 
eases  with  autopsies  and  microscopical 
examinations,  the  following  conclusions 
are  reached: — 

1.  Meningitis  may  be  present  for  a  cer- 
tain time  without  there  being  sufficient 
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symptoms  to  enable  one  to  diagnosticate 
the  disease. 

2.  Meningitis  has  been  known  to  follow 
other  operations  besides  the  excision  of 
suppurating  eyes,  and  eases  are  also 
recorded  in  which  the  excision  of  an  eye 
which  was  not  suppurating  has  been  fol- 
lowed by  death  from  meningitis. 

3.  The  changes  seen  in  many  cases  in- 
dicate that  the  disease  is  of  older  stand- 
ing than  the  symptoms  would  appear  to 
indicate. 

4.  Infection  may  occur  at  any  time 
from  an  eye  which  is  suppurating,  and 
the  longer  the  pus  is  shut  up  in  the  eye 
the  greater  is  the  risk  and  the  greater 
will  be  the  absorption  of  products  of  sup- 
puration. 

5.  There  are  two  ways  in  which  men- 
ingitis may  arise:  (a)  by  direct  exten- 
sion along  the  optic  nerve  and  structures 
passing  through  the  sphenoidal  fissure; 
(b)  by  infective  material's  being  carried 
along  the  vessels. 

6.  The  sooner  the  pus  is  got  rid  of  the 
better;  and,  if  it  is  thought  not  desirable 
to  excise  the  eye,  it  should  be  at  once 
opened,  the  contents  completely  removed, 
the  sclerotic  thoroughly  scrubbed  out, 
and  both  it  and  the  surrounding  parts 
rendered  aseptic. 

7.  As  the  products  of  putrefaction  may 
have  soaked  into  the  sclerotic  and  in- 
fected the  surrounding  parts,  it  is  far 
better  to  remove  it;  good  drainage  is 
then  insured,  and  every  piece  of  useless 
and  suppurating  tissue  is  removed.  C.  D. 
Marshall  (Royal  London  Ophthal.  Hosp. 
Rep.,  vol.  xiv,  p,  305,  '97). 

A  case  of  recovery  from  acute  menin- 
gitis consecutive  to  ear  disease.  The 
acute  inflammation  of  the  ear,  the  clin- 
ical symptoms,  and  the  condition  of  the 
cerebro-spinal  fluid — the  presence  of 
polynuelear  leucocytes  and  the  cloudi- 
ness of  the  fluid  in  this  case  left  no 
doubt  at  all  as  to  the  nature  of  the 
diagnosis.  No  importance  was  attached 
to  the  fact  that  the  cerebro-spinal  fluid 
was  sterile,  for  it  has  been  proved  that 
in  undoubted  purulent  meningitis  no 
microorganisms  may  be  present  in  this 
fluid.  The  ease  is  certainly  a  very  un- 
usual one,  for  in  by  far  the  greater  num- 
ber of  cases  in  which  acute  meningitis 


is  consecutive  to  middle-ear  disease 
death  speedily  ends  the  scene.  0. 
Fischer  (Priiger  med.  Woollen.,  Apr.  -, 
1903). 

A  senile  form  of  external  pachymenin- 
gitis, running  a  more  or  less  chronic 
course,  is  observed  among  chronic  alco- 
holic subjects  and  those  who  have  pre- 
viously had  syphilis  or  certain  infectious 
diseases,  such  as  erysipelas  of  the  head. 
The  symptoms  present  in  such  cases  are 
those  of  senility  with  headache,  usually 
vertical  in  position. 

Diagnosis. — The  diagnosis  of  external 
pachymeningitis  can  only  be  made  by  a 
careful  study  of  the  antecedent  or  asso- 
ciated conditions  to  which  the  affection 
is  commonly  secondary.  The  symptoms 
which  may  be  present  in  these  cases  are 
simply  those  of  cerebral  irritation,  and, 
in  some  cases,  of  cerebral  compression, 
to  which  are  added  the  general  signs  of 
the  existence  of  a  septic  condition  in  the 
cases  in  which  pus  is  formed.  In  eases 
running  a  more  or  less  acute  course  the 
diagnosis  will  be  made  by  a  careful  study 
of  the  history  of  the  illness  and  of  the 
associated  conditions  found  upon  exam- 
ination of  the  patient.  The  history 
should  especially  refer  to  any  traumatism 
or  syphilitic  infection.  In  the  chronic 
senile  cases  the  diagnosis  must  be  largely 
inferential,  when  persistent  dull  head- 
ache is  associated  with  mental  deteriora- 
tion and  a  history  of  alcoholism  or  syph- 
ilis. 

Etiology.  —  External  pachymeningitis 
is  commonly  associated  with  traumatism, 
sun-stroke,  caries  of  the  flat  bones  of  the 
cranium,  purulent  aural  disease,  syphilis, 
erysipelas,  and  probably  certain  other 
acute  infections.  Traumatism  and  caries 
of  the  cranial  bones  are  the  chief  etio- 
logical factors  producing  inflammation  of 
the  external  layer  of  the  dura  mater. 

Pathology. — Post-mortem  examination 
in  these  cases  reveals  very  often  great 
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thickening  of  the  bones,  especially  of  the 
inner  table  of  the  skull,  and  a  collection 
of  pus  between  the  bone  and  the  dura 
mater.  In  the  syphilitic  cases  this  thick- 
ening of  the  bone  is  often  very  marked. 
Osier  refers  to  a  case  at  the  Montreal 
General  Hospital  in  which  the  frontal 
lobes  were  so  compressed  by  thickened 
bone  and  purulent  effusion  that  the  ante- 
rior vertical  measurement  of  the  brain 
was  only  2.5  centimetres,  while  the  simi- 
lar  posterior  measurement  was  8  centi- 
metres. In  other  cases  the  bone  is 
slightly,  if  at  all,  affected,  while  there  is 
considerable  thickening  of  the  dura 
mater,  consisting  of  a  partially-organized 
connective  tissue,  which  may  be  softened 
and  broken  down  in  particles.  This  con- 
dition is  chiefly  observed  in  senile  sub- 
jects, and  is  usually  associated  with  wide- 
spread vascular  degeneration.  During 
my  residence  at  the  Morris  Plains  Hos- 
pital several  such  cases  came  under  ob- 
servation, and  I  have  no  doubt  but  that 
the  post-mortem  records  of  the  hospitals 
for  the  insane  will  reveal  this  lesion  as 
quite  common  among  the  chronic  and 
senile  insane. 

Prognosis. — The  prognosis  is  always 
grave,  and  especially  so  in  cases  affecting 
old  subjects.  When,  in  purulent  cases 
due  to  traumatism,  the  collection  of  pus 
is  evacuated  and  drained  by  the  use  of 
the  trephine,  the  outlook  is  better,  and  a 
final  cure  results  in  some  cases.  The 
syphilitic  form  is  often  remarkably  im- 
proved by  specific  treatment. 

Case  of  true  tuberculous  meningitis 
in  which  the  patient  completely  re- 
covered. The  diagnosis  was  made  by 
removing  a  portion  of  eerebro-spinal 
fluid  and  inoculating  it  to  a  guinea  pig. 
The  result  was  tuberculous  infection. 
Tubercle  bacilli  could  not,  however,  be 
found  in  the  eerebro-spinal  fluid.  Cyto- 
diagnosis  confirmed  the  tuberculous  na- 
ture of  this  liquid.  Recoveries  from 
true  tuberculous  meningitis  are  so  rare 


that  their  occurrence  has  been  doubted 
by  many.  Avanzino  (Riforma  Mediea, 
Aug.  26,  1903). 

Treatment. — The  treatment  of  exter- 
nal pachymeningitis  must  include  that 
of  the  primary  condition  giving  rise  to 
it.  When  suppuration  occurs  after  trau- 
matism, the  trephine  should  be  used  with 
the  hope  of  curing  the  patient,  if  the 
operation  is  done  early  and  before  the 
brain  becomes  affected  by  serious  con- 
gestion or  inflammation. 

The  cases  resulting  from  syphilis 
should  be  treated  actively  with  anti- 
syphilitic  remedies,  and,  if  the  general 
strength  of  the  patient  permit,  large 
doses  of  potassium  iodide  should  be  given 
with  the  bichloride  of  mercury.  The 
senile  cases  demand  careful  regulation  of 
the  digestion,  the  use  of  general  tonic 
measures,  and  the  relief  of  pain. 

Internal  Pachymeningitis,  Cerebral 
(Haemorrhagic  Internal  Pachymeningi- 
tis;   Hsematoma  of  the  Dura  Mater). 

Definition. — Internal  pachymeningitis 
means  inflammation  of  the  internal  sur- 
face of  the  dura  mater.  It  is  almost 
always  a  chronic  affection,  and  is  far 
more  common  in  hospitals  for  the  insane 
than  in  general  hospitals  or  in  private 
practice.  Osier  states  that  during  ten 
years  he  saw  no  case  of  this  kind  at  the 
Montreal  General  Hospital,  but  while  at 
the  Philadelphia  Hospital  four  cases  were 
observed  by  him  within  a  period  of  three 
months.  The  pathological  meaning  of 
the  lesions  found  in  this  disease  is  still 
a  matter  of  dispute,  some  authorities 
contending  that  they  are  primarily  haem- 
orrhagic; while  others  believe,  with  Vir- 
chow,  who  first  accurately  described  the 
condition,  that  they  are  primarily  in- 
flammatory. The  weight  of  the  evidence 
seems  to  the  writer  to  be  upon  the  side 
of  the  theory  of  their  inflammatory  ori- 
gin, while  it  is  to  be  admitted  that  cer- 
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tain  cases  appear  to  arise  from  haemor- 
rhage. The  disease  occurs  in  old  age, 
or  in  those  who  have  lived  dissipated 
lives,  and  are  prematurely  aged  in  conse- 
quence. 

Symptoms.- — The  symptoms  of  hsemor- 
rhagic  internal  pachymeningitis  will  vary 
according  to  the  extent  of  the  lesion, 
which  is  usually  bilateral.  There  may 
be  paresis  or  paralysis,  vertigo  or  apo- 
plectic seizures,  dull  or  sharp  pains  in 
the  head,  mental  hebetude  or  stupor,  in- 
equality of  the  pupils,  spastic  paralysis 
of  one  or  more  limbs,  and,  as  the  case 
progresses,  acute  exacerbations  of  symp- 
toms occur  from  time  to  time.  Some 
writers  mention  optic  neuritis,  conjugate 
deviations  of  the  eyeballs,  and  nystagmus 
as  symptoms  of  this  condition.  All  of 
the  symptoms  are  very  varied  and  irregu- 
lar in  development  in  different  cases,  and 
from  this  fact  their  true  nature  is  only 
rarely  suspected  during  life.  During  the 
intervals  between  the  more  acute  seiz- 
ures, which  are  usually  apoplectic  in 
nature,  the  patient  may  enjoy  good  gen- 
eral health,  and  only  in  the  later  stages 
of  the  disease  present  continuous  symp- 
toms. Severe  epileptiform  convulsions 
are  sometimes  marked  features  of  these 
cases,  having  been  observed  by  the  writer 
in  two  cases  which  presented  character- 
istic post-mortem  lesions. 

In  1500  autopsies  pachymeningitis  in- 
terna hsemorrhagiea  met  with  in  only  4 
instances.  In  3  of  the  4  eases  death  re- 
sulted from  prolonged  convulsions,  the 
fourth  dying  from  an  acute  enteritis, 
with  no  symptomatic  evidences  of  the 
pachymeningitis  except  restlessness  and 
slight  rigidity.  In  none  of  the  4  cases 
was  there  noted  any  paralysis.  Northrup 
(Med.  Record,  Aug.  3,  '90). 

Speech  is  often  slow,  the  mind  fails 
more  or  less  rapidly,  and  there  may  be 
acute   maniacal   attacks.     According  to 


certain  writers,  hsemorrhagic  internal 
pachymeningitis  may  occur  as  an  acute 
disease  in  rachitic  children,  but  such  le- 
sions must  be  extremely  rare. 

Finally  cases  presenting  wide-spread 
bilateral  lesions  of  this  disease  have  been 
observed  by  the  writer  in  which  none  of 
the  above  symptoms  were  noted  during 
life. 

Diagnosis. — The  symptoms  are  so  in- 
definite that  a  positive  diagnosis  is  im- 
possible. The  majority  of  the  cases  are 
diagnosed  on  the  post-mortem  table. 
Persistent  dull  headache  of  the  vertex, 
with  mental  hebetude  and  a  history  of 
apoplectic  seizures  at  irregular  intervals, 
with  or  without  some  form  of  spasm  or 
paralysis,  may  cause  us  to  suspect  this 
lesion,  especially  when  these  symptoms 
appear  toward  the  close  of  a  broken-down 
and  dissipated  life. 

Etiology. — This  disease,  as  has  already 
been  remarked,  occurs  chiefly  among  the 
insane  and  the  subjects  of  other  chronic 
nervous  diseases.  Usually  the  subjects 
affected  are  old  or  prematurely  broken 
down  by  alcoholism,  syphilis,  or  tuber- 
culosis, or  by  prolonged  dissipation  of 
various  kinds.  By  far  the  majority  of 
cases  occur  in  men.  It  is  quite  often 
found  associated  with  general  paralysis 
of  the  insane,  and  is  more  often  still 
observed  post-mortem  in  cases  of  ter- 
minal dementia  in  which  no  symptoms 
indicative  of  its  presence  were .  observed 
during  life. 

Traumatism  and  sun-stroke  are  thought 
by  some  to  be  causes  of  this  affection; 
but  from  its  very  chronic  nature,  and  the 
fact  that  it  usually  occurs  in  old  age, 
exact  information  is  very  often  wanting, 
and  the  connection  between  antecedent 
traumatism  or  sun-stroke  impossible  to 
trace.  There  is  little  doubt,  however, 
that  both  of  these  causes  may  contribute 
some  of  the  cases. 
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Case  of  hemorrhagic  pachymeningitis 
in  a  man,  aged  57,  who  was  thrown  from 
a  tricycle  with  great  force  on  his  head 
and  shoulders.    Complete  recovery.  W.  B. 
Goldsmith   (Amer.  Jour.  Insanity,  June 
15,  'S8). 
The  most  important  causes  clinically 
are  those  which  predispose  to  early  de- 
generative  changes  in  the  blood-vessel 
walls,  and  to  a  general  weakened  condi- 
tion of  the  normal  resistive  powers  of 
the  bodily  tissues.     Heredity  probably 
plays  an  important  part  in  the  genesis 
of  these  cases,  in  common  with  its  in- 
fluence in  determining  insanity  and  nerv- 
ous diseases  in  general. 

Pathology. — The  macroseopical  lesions 
observed  post-mortem  are  thin  or  thick, 
highly-vascular,  subdural  membranes, 
usually  bilateral,  and  limited  more  fre- 
quently to  the  parietal  regions,  although 
they  may  extend  much  beyond  these  lim- 
its. Within  or  beneath  the  substance  of 
this  poorly-organized  membrane  there 
may  be  found  a  large  clot,  but  numerous 
fine  capillary  haemorrhages  are  more 
commonly  met  with.  In  some  of  the 
cases  no  haemorrhage  is  to  be  seen,  and 
in  these  cases  there  is  only  the  more  or 
less  firm  fibroid  membrane,  containing 
numerous  blood-vessels  and  lying  in  con- 
tact with  the  under  surface  of  the  dura 
mater,  over  the  vertex  of  the  brain. 
Sometimes  this  membrane  is  divisible 
into  several  apparent  layers,  as  of  several 
successive  accessions  of  growth;  in  other 
cases  it  is  merely  a  very  thin  vascular 
membrane,  stained  brownish  or  reddish 
from  more  or  less  recent  capillary  effu- 
sions of  blood.  When  large  collections 
of  blood  are  found,  they  are  often  en- 
cysted within  layers  of  false  membrane, 
and  the  blood  is  partially  broken  down, 
and  pus  may  even  be  formed  in  some 
cases.  The  membrane  which  is  supposed 
to  be  the  initial  lesion  of  this  condition 
is  undoubtedly  of  dural  origin  and  de- 


rives its  blood-vessels  from  the  dural 
vessels.  It  should  be  remembered,  how- 
ever, that  so  good  an  authority  as  Bevan 
Lewis  believes  that  the  haemorrhage  is 
the  primary  lesion  and  that  the  mem- 
branes are  formed  from  organization  of 
the  effused  blood.  The  view  of  Virchow 
is,  however,  more  generally  accepted  at 
the  present  time,  and  that  is  that  the 
membrane  is  the  product  of  inflamma- 
tion and  that  the  haemorrhages  found 
are  distinctly  secondary  to  the  poorly- 
formed  inflammatory  membranous  exu- 
date. The  eases  which  show  very  hard 
fibrous  membranes  without  any  appear- 
ance of  haemorrhage  tend  to  support  the 
theory  of  inflammation. 

Two  cases  of  heemorrhagic  internal 
pachymeningitis  in  children.  Hsemor- 
rhagic pachymeningitis  is  a  lesion  that 
should  be  thought  of  whenever  convul- 
sions and  unnatural  rigidity,  with  deep- 
ening coma,  occur  in  a  rachitic  or  ca- 
chectic child,  under  one  year  of  age.  The 
new  membrane  must  be  regarded  as  origi- 
nating from  the  proliferation  of  dural 
endothelial  cells,  or,  more  probably,  from 
the  subendothelial  connective-tissue  cells. 
The  new  cellular  connective  tissue  is  ex- 
ceedingly likely  to  be  the  seat  of  develop- 
ment of  new  blood-vessels  with  thin 
walls.  Even  in  cases  that  may  be  sup- 
posed to  have  originated  from  haemor- 
rhage, an  intimate  connection  must  be 
recognized  between  the  organization  of 
the  clot  and  the  proliferation  of  dural  con- 
nective-tissue cells.  In  some  cases  there 
seems  to  be  little  inclination  to  haemor- 
rhage; in  others  there  are  numerous, 
punctate  haemorrhages  from  the  delicate 
vascular  membrane.  The  membrane 
varies  in  thickness,  in  some  cases  being 
so  delicate  as  to  be  readily  overlooked,  in 
others  reaching  two  or  three,  lines  in 
thickness.  C.  A.  Herter  (Amer.  Jour. 
Med.  Sci.,  Aug., '98). 
Prognosis. — The  prognosis  is  most  un- 
favorable. When  the  lesion  can  be  sus- 
pected it  is  not  usually  amenable  to  any 
known  treatment.  Especially  is  this  true 
after   paralytic   seizures   occur   and   the 
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general  condition  of  the  patient  is 
broken  down  by  disease.  Death  usually 
occurs  from  a  general  failure  of  the  vital 
powers  or  acutely  in  one  of  the  apo- 
plectic or  convulsive  seizures. 

Treatment. — As  soon  as  the  affection 
is  suspected  the  constitution  of  the  pa- 
tient should  be  built  up  by  hygiene, 
tonics,  good  food,  rest,  and  every  possible 
means  used  to  increase  his  vitality.  Af- 
terward the  iodide  of  po'tassium  should 
be  given  in  small  doses  for  prolonged 
periods.  When  there  is  a  history  of 
syphilis,  larger  doses  should  cautiously 
be  given,  with  the  addition  of  small  doses 
of  mercury  in  the  form  most  acceptable 
to  the  stomach  of  the  patient. 

Precedence  given,  in  treatment  of  syphi- 
litic meningitis,  to  the  iodide  of  sodium. 
Nutritious  feeding  considered  most  im- 
portant. When  sedatives  are  required, 
paraldehyde  is  pre-eminently  indicated. 
Dauchez  (La  France  Med.,  Sept.  12,  '90). 

The  treatment  of  the  acute  apoplectic 
and  convulsive  seizures  is  that  of  any. 
intereranial  haemorrhage.  Perfect  rest, 
ice-bag  to  the  head,  with  full  doses  of 
chloral  and  opium  unless  they  are  con- 
tra-indicated by  other  diseased  condi- 
tions of  the  patient.  Leeches  are  men- 
tioned as  efficacious  by  some  writers. 
They  may  be  applied  to  the  temples  or 
to  the  mastoid.  The  writer,  however,  has 
used  blisters  to  the  nape  of  the  neck  or 
over  the  shaved  vertex,  with  seeming 
benefit  in  such  cases.  The  bromides  are 
also  useful,  in  combination  with  opium 
and  chloral,  in  controlling  mental  and 
motor  restlessness  during  the  convales- 
cence from  the  attack. 

Acute  Leptomeningitis. 

Definition . — Acute  leptomeningitis, 
means  inflammation  of  the  arachnopia, 
the  vascular  and  nutritive  envelopes  of 
the  brain. 

Varieties. — Acute  inflammation  of  the 
soft   membranes    enveloping    the    brain 


occurs  from  a  variety  of  causes,  nearly 
all  of  which  operate  by  infection  of  these 
membranes.  In  location  and  extent  the 
inflammation  may  be  basilar,  cortical, 
unilateral,  or  general.  Very  many  path- 
ological and  etiological  varieties  of  men- 
ingitis are  described.  Pathologically 
acute  leptomeningitis  may  be  suppura- 
tive or  purulent,  nonsuppurative,  serous, 
tubercular,  syphilitic,  and  epidemic  cere- 
brospinal. Etiologically  the  disease  may 
be  classified  as  simple  (or  idiopathic), 
traumatic,  and  infective.  The  infective 
group  includes  the  great  majority  of  the 
cases. 

General  Symptomatology. — The  symp- 
toms observed  in  cases  of  acute  lepto- 
meningitis will  depend  in  great  part 
upon  the  location  and  extent  of  the  in- 
flammation, while  very  often  its  symp- 
toms will  be  combined  with  those  of  one 
or  other  of  the  acute  general  diseases  to 
which  the  acute  leptomeningitis  is  an 
accompaniment  or  sequel.  Those  symp- 
toms which  are  quite  common  in  all 
forms  of  acute  leptomeningitis  are  head- 
ache, vertigo,  fever,  nausea,  restlessness, 
somnolence,  stupor,  abnormal  changes 
in  the  pulse  and  respiration,  muscular 
spasms,  optic  neuritis,  and  spasms  or 
paralysis  of  the  ocular  muscles.  Almost 
any  of  these  symptoms  may  be  either 
very  marked  features  of  any  given  cases, 
or  very  slight,  or  even  entirely  absent. 
Perhaps  the  most  constant  symptoms  are 
pain  in  the  head,  mental  changes  during 
the  initial  stage,  fever  (although  afebrile 
cases  are  reported);  muscular  twitchings, 
or  spastic  condition  of  the  muscles,  espe- 
cially those  of  the  neck  and  spine;  and 
general  convulsions. 

Pain  in  the  head  is  a  very  frequent 
symptom,  but  if  the  disease  occurs  dur- 
ing the  progress  of  some  grave  general 
disease  it  may  not  be  complained  of. 
Irritability,  restlessness,  and  delirium  in 
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cases  ushered  in  by  high  fever  are  ex- 
ceedingly common,  and  coma  very  often 
rapidly  supervenes  in  such  cases,  accom- 
panied by  more  or  less  muscular  rigidity 
or  occasional  convulsions.  This  is  par- 
ticularly true  in  infantile  and  other  cases 
of  basilar  meningitis.  The  location  and 
extent  of  the  inflammatory  process  is 
far  more  important  in  determining  the 
symptoms  in  any  given  case  than  is  the 
character  of  the  exudate,  but  the  symp- 
toms are  all  very  largely  influenced  by 
the  etiology  of  the  case.  In  all  cases, 
therefore,  the  previous  history  is  of  the 
utmost  importance  in  order  to  enable  us 
to  attach  due  significance  to  the  symp- 
toms actually  present. 

The  symptoms  of  acute  basilar  lepto- 
meningitis depend  upon  the  amount  and 
distribution  of  the  inflammatory  exu- 
date, which  may  involve  any  of  the 
cranial  nerves,  thus  giving  motor,  sen- 
sory, and  special  sense  disturbances, 
deepening  very  often  into  paralysis  of 
all  their  functions.  Disturbances  of 
sight,  hearing,  smell,  and  taste  are  com- 
mon. Pain  is  usually  confined  to  the 
head,  face,  and  upper  spinal  regions. 
Ptosis  and  strabismus  are  frequent  symp- 
toms. According  to  Ott,  very  rapid  res- 
piration is  indicative  of  involvement  of 
the  tuber.  There  is  commonly  retrac- 
tion of  the  head,  and  often  more  wide- 
spread spastic  conditions  of  the  mus- 
cles. In  nearly  all  cases  fever  is  present, 
and  may  be  of  a  severe  type,  but  more 
commonly  it  is  of  moderate  grade,  and 
may  be  entirely  absent  in  cases  occurring 
among  emaciated  children  in  poor  sur- 
roundings. When  hydrocephalus  occurs 
as  a  result  of  the  inflammation,  the  spas- 
tic muscular  condition  is  succeeded  by 
more  or  less  general  paralysis,  due  to  the 
increased  intracranial  pressure,  which 
may  directly  or  indirectly  affect  the  mo- 
tor areas.     A  fairly-common   symptom 


preceding  death  is  Cheyne-Stokes  res- 
piration, which  may,  however,  appear 
quite  early  in  the  disease,  and  be  present 
continuously  or  intermittently  until  the 
termination  of  the  ease.  It  is  also  com- 
mon in  other  varieties  of  meningitis. 

The  symptoms  of  acute  cortical  menin- 
gitis are  more  markedly  motor  in  char- 
acter than  in  basilar  meningitis,  and 
cranial  nerve-disturbances  and  palsies  are 
not  present,  unless  the  base  is  also  af- 
fected. It  must  be  remembered  that 
quite  frequently  cortical  and  basilar  men- 
ingitis are  associated.  The  chief  distinct- 
ive features  of  cortical  leptomeningitis 
are  due  to  involvement,  by  pressure  or 
irritation,  of  the  motor  areas  underlying 
the  portion  of  the  membranes  affected. 
Thus,  we  may  have  localized  spasms  of 
the  arm  or  face  and  tongue;  motor 
aphasia  either  partial  or  complete;  con- 
vulsions, which  may  be  Jacksonian  or 
general  in  type;  and  varying  forms  of 
paralysis,  according  as  more  or  less  of 
the  motor  zone  is  involved.  Optic  neu- 
ritis is  not  so  common  as  in  basilar  men- 
ingitis. In  the  early  stage  of  the  disease 
active  delirium  is  often  present  in  severe 
cases,  giving  way  quickly,  however,  to 
apathy,  stupor,  and  coma  as  the  disease 
progresses  and  the  exudate  increases  in 
amount.  The  foregoing  statement  of  the 
symptoms  observed  in  cases  of  acute  lep- 
tomeningitis applies  to  all  cases  of  the 
disease,  except  that,  according  to  the  spe- 
cial pathological  or  etiological  variety  of 
the  disease,  they  are  divided  into  many 
clinical  groups;  all  of  which,  however, 
partake  of  the  same  general  character- 
istics. The  symptoms  of  the  chief  clin- 
ical varieties  met  with  will  now  be  briefly 
given. 

Simple  Acute  Leptomeningitis 
(Cerebral). — This  form  of  acute  lepto- 
meningitis occurs  in  infancy  and  early 
childhood.      Prodromic    symptoms    are 
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few  or  entirely  wanting.  The  patient 
may  exhibit  s6me  restlessness  or  irrita- 
bility for  some  days  before  the  disease 
actually  begins.  The  onset  is  usually 
sudden,  with  fever,  vomiting,  headache, 
delirium,  and  often  early  and  repeated 
convulsions.  The  fever  is  commonly  de- 
cided and  ranges  from  102°  F.  to  105° 
'F.  during  the  first  few  days.  In  very 
violent  cases  coma  comes  on  early  and 
often  with  very  few  previous  symptoms, 
and  is  attended  by  rigidity  of  the  cervical 
muscles,  and  also  frequently  of  one  or  all 
of  the  limbs.  The  pulse  is  rapid  at  first, 
but  usually  becomes  slower  after  some 
days,  and  is  again  more  accelerated  later, 
when  it  is  apt  to  be  intermittent.  The 
pulse  in  these  cases  is  subject  to  the 
greatest  variations,  and  may  be  either 
abnormally  slow  or  fast,  but  it  almost,  al- 
ways is  deficient  in  tension.  There  is 
usually  hyperesthesia  of  the  sight  and 
hearing.  The  pupils  are  contracted  at 
first,  or  irregular  in  size,  and  as  the  disease 
progresses  both  may  be  equally  dilated. 
The  muscular  soreness  in  these  cases  is 
often  extreme,-  the  slightest  pressure  any- 
where over  the  body  causing  acute  pain. 
Finally  all  of  the  senses  are  obtunded  and 
.a  condition  of  complete  coma  with  per- 
sistent muscular  rigidity  results.  This 
rigidity  may  affect  only  the  cervical  mus- 
cles, but  more  commonly  it  is  more  wide- 
spread, and  affects  the  limbs.  The  tache 
cerebrate  is  present.  As  death  approaches, 
muscular  paralysis  is  more  pronounced, 
the  patient  has  spells  of  collapse,  Cheyne- 
Stokes  respiration  often  is  present,  the 
sphincters  relax,  and  death  occurs  in 
from  a  few  days  to  a  few  weeks  from  the 
beginning  of  the  illness.  In  those  cases 
which  recover  the  invasion  is  commonly 
less  abrupt,  the  fever  of  lower  type,  and 
all  of  the  symptoms  less  severe.  It  is 
probable  that  some  of  the  cases,  which 
from  lack  of  information  we  must  clas- 


sify as  cases  of  simple  leptomeningitis, 
really  owe  their  origin  to  infection  which 
cannot  be  traced.  The  number  of  cases 
of  purely  simple  character  is  small  com- 
pared with  the  larger  class  in  which  di- 
rect or  indirect  infection  is  the  causative 
agent. 

The  same  symptomatology  practically 
applies  to  all  of  the  acute  infantile  cases, 
although  the  cases  differ  much  in  sever- 
ity and  duration. 

Acute  Tubercular  Leptomeningi- 
tis.— This  form  of  the  disease  is  clinic- 
ally the  most  important  since  it  is  that 
most  commonly  met  with. 

The  clinical  history  of  tubercular,  or 
basilar,  meningitis,  as  it  is  more  com- 
monly called,  differs  in  some  particulars 
from  the  class  of  cases  above  described, 
but  these  differences  are  by  no  means 
sufficient  to  enable  us  to  always  posi- 
tively differentiate  them.  The  pro- 
dromal signs  of  the  disease  are  usually 
much  more  prolonged  than  in  eases  of 
simple  leptomeningitis.  For  a  week  or 
two  the  patient  is  noticed  to  be  unwell. 
The  symptoms  during  this  period  vary 
a  great  deal,  but  include  restlessness, 
peevishness,  mental  apathy  or  irritabil- 
ity, and  disturbed  sleep,  transient  head- 
ache, coated  tongue  and  impaired  appe- 
tite, and  occasional  vomiting,  and  a 
decidedly  pale  or  cachectic  color  of  the 
skin.  Barely  these  symptoms  are  not 
observed  and  the  onset  may  be  acute. 
Soon  fever  makes  its  appearance  and 
rises  progressively,  with  morning  remis- 
sions, ranging  from  99°  to  about  101  1/2" 
F.,  although  the  evening  temperature 
may  be  much  higher  early  in  the  course 
of  the  disease.  Succeeding  this  pro- 
dromal period  more  decided  and  charac- 
teristic signs  slowly  develop.  These  are 
irregularity  of  the  pulse,  which  has  al- 
ready been  accelerated  in  correspondence 
to  the  degree  of  the  fever  present;  irreg- 
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ularity  of  respiration,  with  retraction  of 
the  abdomen;  dilatation  of  one  or  both 
pupils,  with  slow  lateral  movement  of  the 
eyes;  and  heightened  fever  at  night,  with 
local  flushings  of  the  face.  Following 
these  or  accompanying  them  are  slight 
or  decided  facial  twitchings  or  a  general 
convulsive  seizure.  Some  form  of  pa- 
ralysis soon  develops.  This  may  be  pto- 
sis, strabismus,  amaurosis,  facial  paraly- 
sis, or  hemiparesis,  or  hemiplegia.  The 
temperature  still  ascends,  opisthotonos 
is  marked,  the  abdomen  is  greatly  re- 
tracted, and  Cheyne-Stokes  respiration 
often  precedes  death,  which  commonly 
occurs  within  four  or  five  weeks.  The 
ophthalmoscope  sometimes  reveals  tuber- 
cles of  the  choroid. 

Case  of  a  boy,  17  years  old,  the  victim 
of  acute  miliary  tuberculosis,  who  was 
affected  with  a  spasmodic  condition  of 
the  right  hand  resembling  athetosis,  and 
who  also  had  left  hemiparesis.  Diagnosis 
made  of  tubercles  in  the  external  part  of 
the  thalamus  and  the  posterior  part  of 
the  internal  capsule.  The  autopsy  eon- 
firmed  the  diagnosis,  but  also  showed 
tubercles  in  the  upper  right  ascending 
frontal  convolution.  Ewald  (Gaz  Hebd. 
de  MSd.  et  de  Chir.,  May  2,  '91). 

Tubercular  meningitis  presents  no 
symptoms  during  the  onset.  The  only 
sign  is  a  disharmony, — viz.,  an  irregu- 
larity (dissociation)  of  the  respiratory 
movements  of  the  diaphragm  and  the 
thorax,  which  sets  in  during  the  first  days 
of  meningitis.  Simon  (La  France  Med. 
et  Paris  M6d.,  Mar.  29,  '95). 

Study  of  10  cases,  all  of  which  showed 
a  diplococcus  in  the  cerebro-spinal  fluid, 
identical  with  Weichselbaum's  diplococ- 
cus intracellulars  meningitidis.  In  some 
the  bacillus  influenzae  and  the  bacillus 
of  tuberculosis  were  associated,  but  in 
others  the  diplococcus  was  obtained  in 
pure  culture.  The  clinical  picture  was 
that  of  the  so-called  posterior  basal 
meningitis.  The  latter,  therefore,  is 
probabty  a  sporadic  form  of  cerebro- 
spinal meningitis,  of  which  the  diplo- 
coccus intracellularis  meningitidis  is  the 


typical  organism.     Hunter  and  Nuthall 
(Lancet,  June  1,  1901). 

TUBEECULAK  CeEEBEO-SpINAL  LEPTO- 
MENINGITIS. —  Cases  of  tubercular  cere- 
bro-spinal meningitis  have  been  studied 
by  Hayem,  Moxon,  Magnan,  Shaw,  Liou- 
ville,  Eskridge,  Mills,  and  others.  It  is, 
however,  a  comparatively  rare  affection, 
and  when  it  does  occur  it  is  usually  in 
the  course  of  generalized  tuberculosis. 
According  to  Eskridge,  the  tubercular 
deposits  may  occur  first  in  the  spinal 
membranes;  but  more  commonly  the 
cerebral  and  spinal  membranes  are  af- 
fected together.  In  the  case  studied  by 
Eskridge  and  Mills  and  referred  to  by 
the  latter  in  his  work  on  nervous  dis- 
eases, the  patient  was  16  months  old, 
and  presented  the  following  symptoms: 
"Headache,  lateral  movements  of  the 
head,  temperature  of  103°  F.;  pulse, 
150;  respiration,  84;  and  tetanic  con- 
vulsions, with  some  imposed  clonic  move- 
ments, and  rigidity  of  the  limbs"  (Mills). 
This  case  ran  a  course  of  eight  months. 
The  post-mortem  diagnosis  of  tubercle 
could  not  be  made  macroscopically  in  the 
case,  but  was  established  beyond  question 
by  an  expert  microscopist.  The  symp- 
toms observed  in  such  cases  necessarily 
will  depend  upon  the  mode  of  develop- 
ment, and  upon  the  relation  between  the 
spinal  and  encephalic  tubercular  lesions. 

Epidemic  Ceeebeo-Spinal  Meningi- 
tis.— This  form  of  leptomeningitis  is  a 
specific  infectious  disease,  but  presenting 
as  its  chief  pathological  lesion  a  wide- 
spread inflammation  of  the  meninges  of 
the  brain  and  spinal  cord.  It  has  been 
recognized  as  such  for  nearly  one  hun- 
dred years.  Other  names  sometimes  used 
are  "spotted  fever,"  "petechial  fever," 
and  "malignant  purpuric  fever."  It  oc- 
curs as  a  sporadic  epidemic  or  endemic 
disease,  and  varies  much  in  malignancy 
in  different  epidemics,    (a)  A  very  malig- 
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nant  form  is  described  in  which  death 
often  occurs  before  the  exudate  has  time 
to  appear.  The  symptoms  in  this  malig- 
nant variety  are  sudden  onset,  with  chills, 
pain  in  head,  extreme  physical  and  men- 
tal depression,  local  or  general  muscular 
spasms,  fever  of  102°  to  103°  P.;  feeble 
pulse,  becoming  slow;  purpuric  rash  (not 
constant)  and  death  inside  of  twenty- 
four  hours,  or  even  less,  as  in  a  ease  re- 
corded by  Stille,  in  which  death  occurred 
within  ten  hours. 

Case  of  meningitis  of  unknown  origin, 
ending  fatally  quite  suddenly,  with 
sharp  elevation  of  temperature  from  nor- 
mal to  105°  F.  in  less  than  two  hours, 
coma,  abolition  of  all  reflexes  and  of  res- 
piration, and  apparent  death,  though  the 
heart  continued  to  beat  and  the  pulse  to 
be  perceptible  for  thirty-eight  hours  after- 
ward, artificial  respiration  being  prac- 
ticed almost  continuously  meanwhile. 
Smith   (Va.  Med.  Mthly.,  Oct..  '93). 

From  March  19  to  May  21,  1903,  there 
were  in  New  York  04  cases  of  cerebro- 
spinal meningitis,  and  during  the  same 
period   of  the  present  year  there  were 
49S  cases.     In  the  present  epidemic  the 
pulse,  while  variable,  has -not  shown  the 
tendency  to' intermit  which  is  so  marked 
in  other  forms  of  meningitis.      The  res- 
piration is  not  apt  to  be  so  irregular  and 
sighing,   and   the   purpuric   rash  is   ex- 
tremely   rare.       The    present    epidemic, 
while  most  prevalent  among  the  poor,  is 
not  confined  to  any  part  of  the  city.     As 
previous  epidemics  have  usually  disap- 
peared with  the  advent  of  warm  weather 
there  is  ground  for  hope  that  the  present 
visitation   will   soon   be   over.       Chapin 
(Medical  News,  June  4,  1904). 
(b)  The  ordinary  form  also  begins  sud- 
denly, with  few  premonitory  symptoms, 
with  a  chill,  severe  headache,  repeated 
attacks  of  vomiting,  and  moderate  fever. 
Very  early  there  is  rigidity  of  the  poste- 
rior cervical  muscles,  causing  severe  pain. 
There  is  photophobia  and  hypersensitive- 
ness  to  light  and  noise.     Often  there  is 
severe  pain  in  the  limbs  and  back.    Tonic 
and  choreic  spasms  of  the  limbs  occur, 


and,  in  young  children,  general  convul- 
sions are  more  common  than  in  older 
children  or  adults.  Strabismus,  followed 
by  paralysis  of  the  eye-muscles,  with  in- 
volvement of  the  facial  muscles,  fre- 
quently occurs.  During  the  early  stage 
delirium  may  be  a  very  marked  feature, 
but  soon  the  patient  sinks  into  a  stupor- 
ous condition,  but  often  continues  to 
suffer  from  the  severe  head-pains  and 
body-pains  until  the  stupor  becomes 
coma.  The  disease  is  very  irregular  in 
its  course,  remissions  are  frequent  in  all 
its  symptoms,  and  the  fever  especially 
is  apt  to  be  most  variable. 

The  respiration  is  not  apt  to  be  so 
much  disturbed  as  in  tubercular  menin- 
gitis. The  pulse  is  often  extremely  rapid 
in  young  children,  but  in  older  persons 
it  may  be  either  rapid  or  distinctly  slow, 
full,  and  strong  in  the  early  days  of  the 
disease.  The  petechial  rash  occurs  in  a 
considerable  proportion  of  the  cases. 
Stille  noted  its  absence  in  thirty-seven 
out  of  ninety-eight  cases  in  the  Phila- 
delphia Hospital.  Osier  states  that  pete- 
chial and  purpuric  spots  were  commonly 
present  in  his  cases  in  Montreal.  Other 
forms  of  eruptions  noted  as  occurring  in 
this  disease  are  herpes  labialis,  erythema 
nodosum,  ecthyma,  and  pemphigus. 
The  spleen  is  enlarged,  and  constipation 
is  the  rule.  Albuminuria,  glycosuria,  and 
hasmaturia  have  been  observed.  The  dis- 
ease runs  a  variable  course  from  a  few 
days  to  several  months.  Of  the  fatal 
cases  a  majority  die  within  the  first  week. 
Eecovery  is  often  slow  and  complications 
are  common,  including  pneumonia,  pleu- 
risy, pericarditis,  and  painful  forms  of  ar- 
thritis in  some  epidemics  of  the  disease. 
Peripheral  or  multiple  neuritis  occurs 
in  some  cases  of  cerebrospinal  menin- 
gitis. This  coincidence  observed  in  three 
cases.  C.  K.  Mills  (Medical  News,  Mar. 
3,  '88). 

Eye-symptoms  studied  in  epidemic  of 
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cerebrospinal  meningitis.  Various  affec- 
tions noted  with  more  or  less  frequency 
are  conjunctivitis,  altered  pupils,  pus  in 
the  anterior  chamber,  choroiditis  and 
iritis,  suppurative  cyclitis,  retinitis, 
panophthalmitis,  neuritis,  etc.  The  fun- 
dus should  always  be  examined,  as  there 
is  a  direct  communication  between  the 
arachnoid  space  and  the  deeper  structures 
of  the  eye  through  the  intravaginal  space. 

Of  35  cases,  21  fatal.  Case  of  child, 
aged  20  months,  in  which  there  was 
thrombosis  of  the  central  vein  with  an 
haemorrhagic  retinitis.  The  fundus  was 
normal  in  only  7  cases,  and  1  of  these  7 
had  divergent  strabismus  and  dilated 
pupils,  another  marked  nystagmus,  and 
another  greatly  dilated  pupils.  In  6  cases 
there  was  optic  neuritis,  and  in  19  great 
venous  engorgement  and  tortuosity,  with 
congestion  of  the  optic  disk.  Of  the  3 
cases  in  which  there  was  an  absence  of 
all  eye-symptoms,  2  recovered  and  1  died. 
All  cases  of  strabismus  (8)  were  diver- 
gent, and  the  right  eye  was  always  af- 
fected. Every  extensive  epidemic  is  apt 
to  be  associated  with  a  special  type  of 
eye  disease.  Randolph  (Johns  Hopkins 
Hosp.  Bull.,  June,  July,  '92). 

Thirty  cases  of  cerebro-spinal  menin- 
gitis in  an  epidemic.  In  17  cases  the  most 
striking  symptom  was  herpes,  several  of 
these  cases  dying.  In  11  cases  the  urine 
contained  albumin,  but  no  casts;  in  2 
cases  there  was  polyuria,  and  in  1  gly- 
cosuria, the  patient  dying  on  the  fourth 
day.    Friis  (Univ.  Med.  Jour.,  July,  '93). 

Case  of  cerebro-spinal  meningitis  in 
which  persistent  hsematuria  was  present. 
Biggs  (Epitome  of  Med.,  Aug.,  '93). 

Many  of  the  eye-symptoms  of  impor- 
tance in  meningitis  are  largely  motor. 
Thirty-eight  cases  of  meningitis  reported 
— 13  simple  leptomeningitis,  12  cerebro- 
spinal meningitis,  13  tuberculous.  In  8 
of  the  13  cases  of  leptomeningitis  there 
were  no  eye-symptoms.  The  patient  with 
purulent  meningitis,  in  which  no  eye- 
symptoms  were  present,  showed,  post- 
mortem, the  meninges  covered  with  pus 
and  extensive  adhesions  between  the  pia 
and  dura  mater.  In  the  cases  of  cerebro- 
spinal meningitis  eye-symptoms  were  ab- 
sent in  7.  Loss  of  iris-reflex  was  present 
in  1,  dilated  and  fixed  pupils  in  another. 


strabismus  in  a  third,  and  in  the  fourth 
the  pupils  were  dilated,  but  reacted  to 
light. 

No  eye-symptoms  were  present  in  8  of 
those  having  tuberculous  meningitis. 
Cerebro-spinal  meningitis  has  as  promi- 
nent symptoms  paralysis  of  third,  fourth, 
ophthalmic  division  of  fifth,  sixth,  and 
seventh  nerves,  with  nystagmus  and 
ptosis  from  cortical  lesions;  choked  disk, 
optic  neuritis,  perineuritis,  plastic  and 
suppurative  iritis,  conjunctivitis,  oedema 
of  the  lids,  hemianopsia  as  a  cortex  or 
tract  lesion.  In  simple  meningitis  or  lep- 
tomeningitis the  eye-symptoms  are  of 
more  importance  in  determining  the  diag- 
nosis than  in  the  cerebro-spinal  type. 
The  most  reliable  is  optic  neuritis.  A.  E. 
Davis  (Med.  News,  June  5,  '97). 

By  practicing  lumbar  puncture  in 
meningeal  disease  and  centrifugalizing 
the  turbid  serum  thought  to  point  10 
tubercle,  a  large  number  of  lymphocytes 
and  large  mononucleated  leucocytes 
were  found.  As  observed  by  Monod,  the 
cells  are  also  present  in  the  cerebro- 
spinal fluid  of  tabetic  and  general  para- 
lytic patients.  Thought  to  be  a  charac- 
teristic sign  of  meningitis.  Widal,  St- 
card,  and  Ravaut  (Sem.  MSd.,  Jan.  23, 
1901). 

The  sequels  include  blindness,  deaf- 
ness, chronic  hydrocephalus,  severe  neu- 
ralgias of  the  head,  and  mental  disease 
of  various  types. 

Syphilis  may  very  rarely  cause  an 
acute  cerebral  leptomeningitis,  but  it  is 
much  more  commonly  a  cause  of  chronic 
leptomeningitis.  The  symptoms  do  not 
differ  from  other  varieties  of  acute  lep- 
tomeningitis, excepting  for  their  asso- 
ciation with  other  evidences  of  syphilis, 
such  as  gummata  or  specific  ulcerations 
of  the  bones. 

In  acute  syphilitic  meningitis  extreme- 
ly-intense headaches,  repeated  vomiting, 
and  occasional  elevation  of  temperature 
are  the  first  symptoms.  If  the  process 
be  at  the  base,  vertigo,  mental  troubles, 
symptoms  of  compression  of  the  cranial 
nerves,  polyuria,  and  bulbar  phenomena 
supervene,  and  profound  depression  sue- 
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ceeds,  ending,  in  fatal  coma.     If  the  con- 
vexity be  chiefly  affected,  phenomena  of 
excitement  predominate;    noisy  delirium, 
repeated  convulsions  and  hallucinations. 
_„■»   Coma  comes  on  later — often  with  hemi- 
plegia or  monoplegia.    Specific  treatment 
is  of  no  use  in  these  acute  eases.    Teissier 
and  Eoux  (Treatment,  Mar.  10,  '98). 
-  Tkaumatic  Leptomeningitis.  —  The 
symptoms  present  in  cases  of  fractures, 
concussion  of  the  brain,  or  perforating 
wounds  of  the  skull  are,  from  the  nature 
of  these  injuries,  often  of  a  mixed  char- 
acter, depending  upon  the  extent  and  se- 
verity of  the  traumatism,  and  whether 
there  is  also  injury  to  the  brain-sub- 
stance.    Under  these  circumstances  the 
leptomeningitis  occurs  as  a  complication 
of  the  injury,  and  presents  no  special 
symptoms  other  than  those  already  re- 
ferred to  as  common  in  all  cases  of  the 
disease.    These  will  depend  for  their  in- 
tensity and  grouping  upon  the  position 
and  extent  of  the  inflammation,  and  will 
be   mingled    with    those    of   the    injury 
itself. 

Diagnosis.  —  It  is  necessary  to  distin- 
guish the  various  types  of  acute  lepto- 
meningitis from  each  other,  from  en- 
cephalitis, from  the  meningeal  symptoms 
of  the  continued  fevers,  acute  rheuma- 
tism, pneumonia,  tetanus,  cerebral  tumor 
and  abscess,  urfemia,  the  hydrocephaloid 
disease  of  Marshall  Hall,  and  hysteria. 

Acute  leptomeningitis,  either  purulent 
or  sero-purulent,  is  separated  from  cases 
of  so-called  serous  leptomeningitis  (ex- 
ternal hydrocephalus)  chiefly  by  the 
greater  frequency  of  the  former,  the 
more  prolonged  and  milder  course  usu- 
ally of  the  latter  affection,  and,  as  ad- 
vised by  Quincke,  by  lumbar  puncture. 
If  the  fluid  obtained  has  a  specific 
gravity  of  1009  or  less,  and  contains 
more  than  two  parts  of  albumin  per 
thousand,  Quincke  regards  it  as  hydro- 
cephalic fluid.    Fever  is  slight  or  absent 


in  serous  meningitis  and  choked  disk  is 
more  common  than  in  acute  purulent  or 
suppurative  meningitis  (Mills).  The 
diagnosis  of  the  serous  meningitis  de- 
scribed by  Quincke  from  certain  cases  of 
tubercular  leptomeningitis  is  impossible 
unless  there  is  a  distinctly  tubercular  his- 
tory obtainable. 

Lumbar  puncture  renders  no  services 
therapeutically    in    tuberculous    menin- 
gitis.   For  diagnostic  purposes,  however, 
it  may  be  of  use  in  some  eases,  for  a 
clear,  watery  fluid  with  the  early  signs 
of  meningitis  denoted  tuberculous  menin- 
gitis, and  tubercle  bacilli  may  be  found. 
That  these  are  not  more  often  discov- 
ered the  writer  believes  to  be  due  to  too 
early  puncture.     But  by   the   time   the 
bacilli  are  found  the  clinical  diagnosis  is 
certain.    Therefore  the  writer  concludes 
that   lumbar   puncture   should   only   be 
performed    when    it    is    necessary    for 
therapeutic    purposes    or   to    settle    the 
diagnosis.      J.    K.    Friedjung     (Wiener. 
klin.  Wochen,,  Oct.  31,  1901). 
Simple  acute  purulent  leptomeningitis 
of  the  basilar  type  differs  from  tubercular 
basilar  leptomeningitis  by  its  more,  abrupt 
invasion,  the  absence  of  signs  or  history 
of  tuberculosis,  and  tendency  to  higher 
range  of  temperature;    while  prodromic 
symptoms,   with  more   irregular   course, 
temperature,    and    pulse,    and    possibly 
choroidal  tubercles,  are  common  in  the 
latter  affection. 

Epidemic  cerebro-spinal  leptomenin- 
gitis is  distinguished  from  the  other 
varieties  by  the  presence,  in  the  vicinity, 
of  other  cases  of  the  disease;  its  very 
sudden  onset  with  severe  rigors  and 
marked  pains  in  back  and  limbs;  its 
spinal  symptoms,  the  presence  of  its  skin 
eruptions,  and  by  the  alarming  intensity 
of  all  the  cerebral  and  spinal  symptoms, 
and  the  rapidity  with  which  they  attain 
their  maximum.  The  sporadic  eases  of 
the  same  disease  run  a  less  acute  course, 
are  of  extremely  rare  occurrence,  and  are 
much  more  liable  to  be  confounded  with 
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one  of  the  continued  fevers  presenting 

grave  nervous  symptoms. 

In  cases  of  meningitis  of  doubtful  diag- 
nosis lumbar  puncture  is  of  great  im- 
portance. Tbe  operation  consists  in  with- 
drawing eerebro-spinal  fluid  from  the 
lowest  part  of  the  vertebral  canal  by 
means  of  a  puncture  carried  through  the 
ligaments  connecting  the  lumbar  verte- 
bras. A  hollow  needle  with  trocar  and 
cannula,  or  an  hypodermic  needle  may  be 
used;  but  it  is  better  not  to  aspirate. 
Following  method  recommended:  The 
child  is  placed  upon  its  right  side,  with 
the  thighs  so  bent  that  it  lies  curled  up, 
with  the  vertebral  column  well  bowed. 
In  those  suffering  from  cerebral  irrita- 
tion, in  the  restless,  and  in  those  who  are 
not  yet  unconscious,  it  is  necessary  to 
give  an  anaesthetic.  The  exact  position 
of  the  patient  is  unimportant,  so  long  as 
the  vertebral  column  is  kept  convex  at 
the  seat  of  puncture  from  the  time  the 
needle  is  inserted  until  it  is  withdrawn. 
The  skin  over  the  lower  part  of  the 
back  is  well  washed  with  soap  and  water, 
dried,  and  sponged  with  a  solution  of  cor- 
rosive sublimate  ( 1  in  2000) ,  while  the  tro- 
car and  cannula  of  the  smallest  hydrocele 
size  is  sterilized  by  boiling  in  a  test-tube 
for  three  minutes.  To  find  the  most  suit- 
able point  for  puncture  a  perpendicular  is 
dropped  upon  the  bed  from  the  highest 
point  of  the  crest  of  the  ilium  (the  pa- 
tient being  on  the  side),  for  this  line 
crosses  the  upper  border  of  the  spine  of 
the  fourth  lumbar  vertebra,  and  thus 
marks  the  position  for  puncture.  The 
trocar  and  cannula  are  plunged  through 
the  skin  immediately  to  one  side  of  the 
spine  of  the  third  lumbar  vertebras,  and 
on  a  level  with  its  lower  border.  It  is 
pushed  on  boldly  until  the  point  of  the 
trocar  touches  bone — the  lower  border  of 
the  lamina.  The  handle  of  the  trocar  is 
then  directed  upward,  so  that  its  point 
passes  downward  over  the  lamina.  It  is 
then  pushed  onward  until  a  grating  sen- 
sation is  felt. 

It  is  important  to  see  that  the  end  of 
the  cannula  is  well  beveled  and  fits  closely 
to  the  neck  of  the  trocar.  The  trocar  is 
withdrawn  as  soon  as  it  is  felt  that  it  has 
fairly  entered  the  subarachnoid  space, 
care  being  taken  that  the  cannula  is  not 


at  the  same  time  pulled  out  of  the  verte- 
bral canal.  D'Arcy  Power  (Clin.  Jour., 
May  20,  '96). 

Kemig's  sign  sought  for  in  19  cases 
of  meningitis,  9  of  which  were  epidemic 
eerebro-spinal  meningitis,  7  tuberculous 
2  pneumococcal,  one  syphilitic  with  an 
acute  process  superadded.  The  sign  was 
present  in  17.  In  the  two  negative  cases, 
both  in  children,  the  examination  was 
made  shortly  before  death,  at  a  time 
when  the  musculature  had  relaxed. 
Many  patients  with  diseases  other  than 
meningitis  were  examined  as  to  the  ex- 
istence of  the  phenomenon;  of  100  ex- 
amined, it  was  present  in  2,  absent  in  98. 
One  of  the  two  was  a  case  of  subdural 
haemorrhage;  the  other  was  one  of  gon- 
orrhoeal  rheumatism  of  one  knee,  and  in 
this  case  the  local  condition  may  have 
played  a  part. 

It  seems  justifiable  to  regard  Kemig's 
phenomenon  as  present  in  80  or  90  per 
cent,  of  cases  of  meningitis  and  as  only 
exceptionally  present  in  other  affections. 
J.  B.  Herrick  (Amer.  Jour.  Med.  Sci- 
ences, July,  '99). 

Of  21  cases  of  the  disease  observed  dur- 
ing the  recent  epidemic  in  Baltimore, 
Kemig's  sign  was  found  in  all  in  which  it 
was  looked  for.  Fries  found  the  sign  in 
53  out  of  60  cases.  Its  presence  is  no  in- 
dication of  the  intensity  of  the  spinal 
involvement.  William  Osier  (Canadian 
Pract.  and  Review,  Aug.,  '99). 

Kernig  states  that  if  one  lays  the  child 
down  and  flexes  the  thigh  on  the  abdo- 
men it  can  extend  the  leg;  but  that  if 
one  sits  the  child  up  in  bed  and  then 
flexes  the  thigh  on  the  abdomen  it  can- 
not extend  the  leg,  although  it  could  do 
so  when  lying  down.  During  the  last 
year  a  considerable  number  of  cases  of 
eerebro-spinal  meningitis  have  been  per- 
sonally seen  in  which  Kernig's  sign  was 
reversed;  that  is,  the  leg  could  be  ex- 
tended when  sitting  up  and  there  was 
inability  to  extend  it  when  the  patient 
was  lying  down.  Kernig's  sign  is  a  good 
sign  as  an  aid  when  other  signs  are  not 
positive.  Its  absence  in  infants  is  easily 
explained  by  the  condition  of  normal 
hypotony  in  young  babies. 

The  question  of  particular  importance 
is  the  fact  that  the  absence  of  Kernig's 
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sign  might  possibly  make  one  err  in 
thinking  that  a  case  was  not  one  of 
meningitis,  but  simply  one  of  meningis- 
mus:  a  diagnosis  otherwise  often  ex- 
tremely difficult  to  make.  F.  A.  Pack- 
ard (Annals  of  Gynsec.  and  Pediatry, 
Mar.,  1900). 

One  hundred  cases,  all  non-nieningitic, 
both  febrile  and  afebrile,  examined  for 
the  presence  of  Kernig's  sign.  In  every 
case  both  legs  were  examined  for  the 
sign  in  both  erect  and  recumbent  pos- 
tures, excepting  when  the  condition  of 
the  patient  would  not  admit  his  sitting 
up.  In  5  eases  Kernig's  sign  was  pres- 
ent; 3  showed  the  sign  unilaterally,  and 
2  bilaterally — 1  case  of  ursemia  and  1 
case  of  typhoid  fever.  In  both  of  these 
cases  the  sign  could  not  be  obtained 
after  recovery.  Kernig's  sign  persisted 
in  the  3  remaining  cases, — 2  cases  of 
right-sided  hemiplegia,  and  1  of  typhoid 
fever, — and  in  all  it  was  obtained  on  but 
one  side.  In  both  cases  of  typhoid  fever 
which  showed  the  sign  delirium  was 
marked  and  persistent.  This  predom- 
inance of  mental  symptoms  may  have 
been  an  indication  of  febrile  or  toxic 
cerebral  irritability,  which  might  have 
in  some  manner  been  accountable  for 
the  presence  of  the  sign. 

In  no  positive"  case  was  -  there  any 
joint  involvement  either  osseous  or  ten- 
dinous; also  in  all  these  cases  the  legs 
could  be  fully  extended,  and  when  the 
thigh  was  flexed  the  tendons  became 
hard  and  tense.  No  case  was  called 
positive  in  which  the  angle  was  more 
than  120  degrees.  The  only  case  in 
which  the  presence  of  Kernig's  sign 
might  have  proved  misleading  by  re- 
sembling meningitis  was  one  in  which 
there  were  delirium,  elevated  tempera- 
ture, rapid  pulse,  a  red  eruption  over 
the  chest  and  abdomen,  with  hyperses- 
thesia  of  the  arms  and  legs.  A  leuco- 
cytic  count  of  5600,  with  positive  Widal 
reaction,  and  two  persons  ill  with  ty- 
phoid fever  in  her  home  at  the  same 
time,  made  the  diagnosis  clear.  W.  G. 
Shields,  Jr.  (Amer.  Jour.  Med.  Sciences, 
May,  1902). 

Inability  passively  to  extend  the  knee 
fully  while  the  thigh  is  at  right  angles 
to  the  body — i.e.,  Kernig's  sign — is  pres- 


ent in  over  60  per  cent,  of  all  hospital 
patients  examined.  Kernig's  method  is 
to  place  the  patient  in  a  sitting  posture 
and  then  extend  the  knee.  A  more  con- 
venient way  of  applying  the  same  test 
is  that  mentioned  by  Osier,  in  which  the 
patient  is  kept  recumbent  and  the  thigh 
is  placed  at  right  angles  to  the  body  and 
then  the  knee  is  extended.  A  procedure 
having  advantages  over  both  of  these 
methods  is  first  to  extend  the  knee  fully, 
then  flex  the  thigh  on  the  pelvis  and 
measure  the  angle  at  the  hip.  Thus 
only  one  single  angle  requires  to  be 
gauged  instead  of  two,  and  hyperexten- 
sion  of  the  hip  (showing  muscular  hy- 
potonus)  can  be  measured.  There  is  a 
great  proneness  in  meningitis  to  in- 
creased muscular  tonus,  which  is  most 
apparent  in  the  muscles  of  the  neck  and 
in  the  hamstrings.  This  hypertonus,  oc- 
curring in  meningitis,  is  probably  due  to 
cerebellar  irritation,  and  conversely  cere- 
bellar irritation  is  probably  the  expla- 
nation of  Kernig's  sign  of  meningitis. 
Inability  to  extend  the  knee  fully  with 
the  hip  at  right  angles  to  the  body,  or 
to  flex  the  hip  to  a  right  angle  while 
the  knee  is  extended,  occurs  in  many 
conditions  besides  meningitis.  Among 
such  conditions  are  cerebellar  diseases 
and  diseases  of  the  upper  neurons  of  the 
motor  tracts ;  acute  eye  troubles ;  dis- 
use of  the  lower  limbs  for  some  days,  as 
in  recumbency;  local  conditions  in  these 
limbs,  as  sciatica,  arthritis  and  con- 
tractures, old  age,  etc.  When  Kernig's 
sign  is  well  developed  in  a  recently 
healthy  individual  who  has  fever  and 
none  of  the  conditions  mentioned,  then 
it  is  a  valuable  sign  of  meningitis,  and 
this  is  probably,  at  least  partially,  in 
the  cerebellar  region.  For  the  purposes 
of  greater  clinical  accuracy  it  is  urged 
that  writers  upon  this  condition  express 
the  angle  at  the  knee  or  hip  in  degrees, 
rather  than  merely  mentioning  the  pres- 
ence or  absence  of  the  sign.  R.  D.  Ru- 
dolf (Amer.  Medicine,  Nov.  8,  1902). 

A  maximum  angle  of  115  degrees  gives 
more  valuable  results  than  does  an 
angle  of  135  degrees,  as  proposed  by 
Kernig.  The  angle  obtained  in  any  in- 
dividual ease  depends,  in  part,  upon  the 
force  used  in  extending  the  leg,  and  for 
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this  reason  actual  measuring  of  the  an- 
gle is  not  essential.  The  sign  is  present 
in  a  large  percentage  of  the  cases  of 
meningitis;  it  is,  however,  not  constant, 
may  be  transitory,  or  only  appear  late; 
therefore,  daily  examination  should  be 
made  for  its  presence.  It  is  present  in 
a  typical  manner,  occasionally  in  a  num- 
ber of  widely  different  disease  condi- 
tions, and  for  this  reason  it  is  probable 
that  there  is  not  a  uniform  cause  for 
the  sign.  The  sign  is  occasionally  uni- 
lateral, exclusive  of  cases  of  hemiplegia 
or  local  trouble,  which  might  explain 
its  unilateral  presence.  The  presence  of 
the  sign  in  cases  of  suspected  meningitis 
is  merely  another  factor  favoring  the 
diagnosis.  Its  absence,  especially  early, 
is  not  infrequent,  and  should  not  be  al- 
lowed to  outweigh  the  positive  findings. 
J.  L.  Miller  (American  Journal  Medical 
Sciences,  June,  1904). 

A  new  sign  of  basilar  meningitis. 
This  sign  consists  of  a  rhythmical  dila- 
tation and  contraction  of  the  pupil  and 
is  invariably  present,  frequently  as  early 
as  the  fourth  or  fifth  day,  according  to 
the  severity  of  the  attack.  To  obtain 
the  sign  the  child's  head  is  held  between 
the  knees  of  the  physician  with  the  face 
upward,  with  the  body  of  the  child  sup- 
ported on  a  bed  or  table.  The  head  of 
the  child  is  then  grasped  with  each  hand, 
and  gradual  and  forcible  extension  of 
the  head  on  the  spinal  column  is  made. 
As  the  head  is  extended  the  pupils  will 
commence  to  dilate — the  more  extreme 
the  extension  the  more  the  dilatation. 
Upon  flexion  the  pupils  contract,  so 
that  when  the  chin  is  forcibly  brought 
to  the  sternum  the  pupils  are  closed. 
This  can  be  done  several  times  in  a  min- 
ute. Every  time  the  pupillary  phe- 
nomena will  be  repeated.  G.  W.  Squires 
(Medical  Record,  Mar.  26,  1904). 

The  diagnosis  of  leptomeningitis  of 
the  vertex  from  the  basilar  form  is  made 
by  the  great  prominence  of  motor  in- 
volvement, and  the  active  delirium  and 
abnormal  cerebration  in  the  early  days  of 
the  disease  in  cases  of  the  former;  with 
absence  of  the  symptoms  of  cranial- 
nerve   irritation    or   paralysis.      As    re- 


marked by  Osier  in  his  "Practice  of  Med- 
icine," the  signs  of  cortical  leptomenin- 
gitis cannot  be  separated  clinically  from 
the  symptoms  present  at  times  in  pneu- 
monia and  other  general  diseases,  aao 
due  to  simple  congestion  of  the  pia 
mater,  unless  there  is  also  present  some 
positive  sign  of  leptomeningitis  due  to 
coincident  or  subsequent  involvement  of 
the  cranial  nerves  by  extension  of  the  in- 
flammation to  the  base  of  the  brain. 

The  diagnosis  between  acute  lepto- 
meningitis, typhoid  fever,  or  any  of  the 
acute  specific  fevers  is  made  by  a  careful 
review  of  the  history  of  the  illness,  the 
presence  or  absence  of  the  eruptions  of 
the  various  fevers,  and  by  the  presence  of 
cranial-nerve  spasm  or  palsy,  optic  neu- 
ritis, or  of  monoplegia  or  hemiplegia  in 
cases  of  leptomeningitis. 

From  bhain-tumor  the  diagnosis  of 
subacute  cases  of  leptomeningitis  may  be 
exceedingly  difficult.  The  two  condi- 
tions may  co-exist,  and  the  same  may  be 
said  of  cerebral  abscess,  which  is  not  in- 
frequently associated  with  purulent  lep- 
tomeningitis, or  finally  all  three  condi- 
tions may  be  present  in  the  same  case,  as 
in  a  case  seen  by  the  writer  in  which 
several  calcareous  growths  between  the 
dura  and  arachnoid  pressed  deeply  down 
through  the  post-parietal  region  to  the 
lateral  ventricle,  into  which  an  abscess, 
formed  about  the  tumor,  finally  dis- 
charged. The  autopsy  showed  an  ex- 
tensive cortical  purulent  leptomeningitis 
over  the  vertex,  and  its  development  with 
rupture  of  the  abscess  at  the  lateral  ven- 
tricle was  the  immediate  cause  of  death. 
Usually,  however,  in  cases  of  brain- 
tumor,  its  symptoms  are  more  regularly 
progressive,  the  pain  more  definitely 
localized,  and  the  pressure-symptoms 
more  clearly  defined  than  is  the  case  in 
leptomeningitis,  while  there  is  rarely 
i  such  variations  of  pulse  and  temperature 
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as  are  commonly  present  in  the  latter 
affection,  and  optic  neuritis  is  more  com- 
mon in  brain-tumor. 

Certain  cases  of  uraemia  may  resemble 
-\>rne  types  of  leptomeningitis.  Here  the 
careful  and  repeated  examination  of  the 
urine,  the  presence  of  some  form  of 
oedema  or  dropsy,  the  possible  presence 
of  albuminuric  retinitis,  and  a  careful 
study  of  the  previous  history  of  the  case 
will  suffice  to  establish  the  diagnosis. 
Much  more  frequently  uraemia  has  a 
clinical  resemblance  to  brain-tumor. 

Tubercular  leptomeningitis  may  be 
confounded  with  the  htdrocephaloid 
disease  first  described  by  Marshall  Hall. 
This  disease  occurs  in  young  children  as 
a  result  of  disease  or  of  extremely  bad 
conditions  of  life.  It  is  characterized  by 
intense  cerebral  anaemia,  and  the  child 
passes  through  a  cycle  of  symptoms 
closely  analogous  to  adynamic  cases  of 
leptomeningitis.  It  often  follows  chronic 
diarrhoea.  It  is  distinguished  from  the 
inflammatory  conditions  by  absence  of 
marked  fever,  of  rigidity  of  the  neck- 
muscles,  and  of  any  cranial-nerve  or  cor- 
tical palsies;  while  under  treatment  by 
stimulants,  suitable  food,  hygiene,  and 
tonics,  the  condition  is  often  readily 
curable. 

Differential  diagnosis  between  syphilitc 
and  tubercular  meningitis:  The  latter  is 
rare  under  1  year  of  age;  the  former 
may  occur  very  soon  after  birth.  In  the 
tubercular  form  paralysis  seldom  opens 
the  scene,  while  it  is  often  an  initial 
symptom  in  the  specific  form.  In  the 
latter  form  there  is  often  apyrexia  instead 
of  fever;  the  opposite  condition  prevails 
in  tubercular  meningitis.  In  specific  cases 
the  cry  is  rather  plaintive,  and  differs 
from  the  true  hydrocephalic  cry.  The 
pulse  is  often  irregular,  but  the  typical 
slow  pulse  of  tubercular  disease  is  not 
observed.  Respiration  in  the  specific 
cases  is  not  so  often  affected  with  irregu- 
larity, and  is  very  rarely  of  the  Cheyne- 
Stokes  type.    The  retraction  of  abdomen, 


vomiting,  constipation,  delirium,  con- 
tractures, peculiar  posture,  rapid  wast- 
ing, and  the  munching  belong  more  prop- 
erly to  the  tubercular  cases.  Stoeber 
(L'Union  M6d.  du  Canada,  Aug.,  '91). 

Distinct  form  of  meningitis  recognized, 
occurring  almost  exclusively  in  infants. 
Description  of  this  disease  is  based  upon 
eleven  cases,  all  of  which  occurred  in  pre- 
viously-healthy infants  under  a  year  old. 
The  onset  is  gradual  in  some,  sudden 
in  others;  but,  in  all,  the  most  constant 
and  characteristic  symptoms  are  severe 
vomiting,  extreme  head-retraction,  and 
stupor,  passing  into  coma,  of  remarkably 
long  duration,  generally  several  weeks, — 
the  excessive  head-retraction  persisting 
to  the  last. 

The     cases     reported     all     terminated 
fatally,   none    in    less    than    five    weeks, 
while     some     children     lived     for    three 
months  or  even  longer.    At  the  autopsies 
inflammation  of  the  pia  and  arachnoid 
was  found  over  a  very  definite  area  at 
the  basis  of  the  brain,  hydrocephalus  in 
all  the  cases,  and,  in  some,  closure  of  the 
openings   between    the    fourth    ventricle 
and  the  subarachnoid  space.    J.  W.  Can- 
(Med.  Week.,  Apr.  16,  '97). 
Tubercular   leptomeningitis   and   ty- 
phoid fever  may  present  very  similar 
clinical  appearances.     The  former,  bow- 
ever,  has  retracted  abdomen,  constipa- 
tion, normal  or  only  slight  splenic  en- 
largement, local  or  general  spasms  or  pa- 
ralysis, a  generally  lower  temperature, 
more  frequent  irregularity  in  the  pulse, 
respiration,  and  temperature,  and  the  ab- 
sence of  any  pathognomonic  eruption,  to 
distinguish  it:  besides  the  history  of  the 
case  which  may  aid  materially  in  form- 
ing an  early  diagnosis,  in  cases  in  which 
no  visible  signs  of  other  tubercular  le- 
sions are  observed. 

In  typhoid  the  knee-jerks  are  altered; 
but  the  alteration  is  constant.  They  are 
always  exaggerated,  and  ankle-clonus 
may  be  present.  In  tubercular  meningitis 
the  jerk  is  either  absent  or  unequal  on 
the  two  sides,  or  present  on  one  side  and 
absent  on  the  other.  Angel  Money  (Aus- 
tralian Med.  Gaz.,  June  15,  '94). 
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Thirty-two  cases  with  sixty  lumbar 
punctures.  There  was  no  unpleasant 
after-effect,  and  this  was  chiefly  to  be  as- 
cribed to  the  fact  that  the  puncture  was 
practiced  with  the  patient  on  his  side, 
and  that  only  one  case  of  cerebral  tumor 
was  thus  treated.  There  were  3  cases  of 
epidemic  meningitis,  2  of  which  were 
fatal.  There  were  seven  eases  of  tuber- 
culous meningitis  all  fatal.  Lumbar 
puncture  was  here  often  of  diagnostic 
value.  Only  twice  was  the  tubercle  bacil- 
lus found,  but  the  fluid  presented  in  gen- 
eral characteristic  appearances.  It  was 
clear  or  only  slightly  opalescent,  con- 
tained an  increased  amount  of  albumin, 
and  was  more  or  less  rich  in  cells.  In  4 
cases  the  diagnosis  of  serous  meningitis 
(Quincke)  was  made.  The  nature  of  a 
case  of  hseniorrhagic  pachymeningitis 
was  made  certain  by  this  procedure.  In 
the  remaining  cases  lumbar  puncture 
did  not  assist  the  diagnosis,  and  it  had 
no  clear  therapeutic  effect.  These  cases 
included  apoplexy,  cerebral  tumor, 
uraemia,  cerebral  syphilis,  etc.  Spinal 
puncture  is  a  valuable  extension  of  our 
means  of  diagnosis,  and  some  therapeutic 
value  is  probable  in  cases  of  serous  and 
sero-purulent  meningitis,  as  well  as  in 
the  cerebral  disturbances  of  chlorosis. 
Thiele  (Brit.  Med.  Jour.,  from  Deut.  med. 
Woch.,  June  10,  '97). 

Diagnosis  of  tubercular  meningitis  by 
lumbar  puncture  studied  diligently  in 
Heubner's  clinic  in  Charite  for  the  space 
of  a  year.  Nineteen  cases  being  observed. 
The  bacillus  was  found  in  every  instance. 
Negative  results  reported  by  others  must 
necessarily  have  been  due  to  imperfect 
technique.  In  three  instances  where  the 
microscope  did  not  reveal  the  bacillus 
positive  results  obtained  by  inoculation. 
Method  was  that  of  Quincke,  whose  ap- 
paratus for  puncture  was  made  use  of. 
The  operation  is  entirely  harmless. 
Slawyk  (Berliner  klin.  Woch.,  May  2, 
'98). 

Emphasis  laid  on  the  Skeer  sign,  which, 
when  present,  will  enable  a  diagnosis  of 
tuberculous  meningitis  to  be  made  very 
early.  It  is  dependent  on  the  deposition 
of  tubercles  around  the  pupillary  mar- 
gin of  the  iris,  showing  itself  first  as  a 
distinct  wreath  of  white  clouds  about  a 


millimetre  from  the  margin.  This  sign 
occurs  before  any  change  has  taken  place 
in  the  size  of  the  pupillary  orifice.  After 
three  or  four  days  these  minute  cloud- 
like masses  disappear,  and  a  yellowish- 
brown  circle  takes  their  place,  becoming 
more  and  more  attenuated  as  the  pupil 
dilates.  D.  R.  Brower  (Brit.  Med.  Jou>„ 
July  9,  '98). 

The  best  method  of  making  a  differ- 
ential diagnosis  between  meningo-typhus 
and  meningitis  is  manifestly  the  Widal 
reaction.  It  is  also  possible,  however, 
to  detect  the  bacilli  either  by  a  splenic 
puncture  or  by  a  lumbar  puncture. 
Other  aids  are  the  diazo-reaction,  the 
ophthalmoscopic  examination,  which  may 
reveal  miliary  tubercles  in  the  choroid 
coat,  and  a  marked  swelling  of  the 
spleen,  although  when  this  does  not 
occur  typhoid  fever  is  not  excluded. 
Loeb  (Deutsches  Archiv  f.  klin.  Med., 
Feb.  9,  '99). 

In  13  or  14  eases  in  which  lumbar 
puncture  was  performed  at  the  Johns 
Hopkins  Hospital  the  specific  organism 
was  demonstrated,  considerable  turbid  or 
bloody  fluid  being  frequently  obtained, — 
as  much  as  six  ounces  on  one  occasion. 
Clear  fluid  was  sometimes  obtained. 
Netter's  conclusions  objected  to.  Osier 
(Lancet,  June  24,  '99). 

Etiology.  —  Acute  leptomeningitis 
arises  from,  and  is  associated  with,  very 
many  pathological  conditions.  In  a  cer- 
tain proportion  of  cases  the  causal  factor 
is  entirely  obscure  and  no  local  or  gen- 
eral source  of  infection  can  be  found. 
Usually,  however,  the  disease  is  due  to 
infection  of  the  membranes  with  pathog- 
enic micro-organisms,  and  very  often 
the  source  is  apparent  or  can  be  easily 
inferred. 

The  chief  causes  giving  rise  at  times 
to  acute  leptomeningitis  may  be  enu- 
merated as  follows: — 

1.  Tuberculosis. 

2.  The  specific  poison  of  the  epidemic 
cerebro-spinal  meningitis. 

3.  Suppurative  aural  or  nasal  disease, 
caries  of  the  cranial  bones. 
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4.  The  diarrhoeal  and  dysenteric  dis- 
eases of  infancy  and  childhood. 

5.  The  acute  general  diseases,  —  in- 
cluding pneumonia,  erysipelas,  influenza, 
scarlet  fever,  ulcerative  endocarditis, 
diphtheria,  pertussis,  rheumatic  fever, 
septicEemia,  pyaemia,  and  possibly  ty- 
phoid fever. 

6.  Traumatism,  surgical  operations, 
and  sun-stroke. 

7.  The  syphilitic,  gouty,  and  rheu- 
matic diatheses. 

8.  Sclerosis  of  the  blood-vessels,  mil- 
iary aneurism,  embolism,  intracranial 
tumor  and  abscess,  and  nephritis  at  times 
influence  its  development;  and,  in  chil- 
dren especially,  marasmus  and  poor  con- 
ditions of  life  powerfully  predispose 
toward  some  grade  of  leptomeningitis. 

The  above-mentioned  conditions  are 
all  at  times  either  predisposing  or  excitr 
ing  causes  of  acute  inflammation  of  the 
arachnopia.  A  large  majority  of  the 
cases  of  basilar  meningitis  in  infants  and 
children  is  due  to  tuberculosis.  Most  of 
the  cases  arising  from  necrosis  or  sup- 
puration about  the  head  arise  from 
necrosis  of  the  petrous  portion  of  the 
temporal  bone  and  middle-ear  suppura- 
tion. Cases  also  arise  by  infection  from 
the  nose;  the  infection  gaining  access  to 
the  ear  by  way  of  the  Eustachian  tube, 
and  thence  to  the  pia  by  way  of  the 
blood-vessels  or  lymphatics. 

Epidemic  of  cerebrospinal  meningitis 
which  affected  children  only.  There  were 
forty-three  cases  in  a  total  population  of 
about  two  hundred  and  fifty  people. 
Origin  of  the  epidemic  was  traced  to  the 
village-school,  where  it  was  learned  that 
a  few  weeks  previously  a  number  of  the 
children  had  been  affected  with  a  sharp 
diarrhcea.  The  same  children  affected 
with  meningitis  had  been  victims  of  the 
preceding  diarrhoea.  Disinfection  and 
closing  of  the  school  temporarily  caused 
a  cessation  of  the  epidemic.  Monk  (Brit. 
Med.  Jour.,  July  30,  '92). 


Tubercular  meningitis  in  children,  is, 
in  all  probability,  always  secondary  in 
its  cerebral  development  to  a  primary 
focus  elsewhere,  and  not  idiopathic. 
Simon  (Revue  Men.  des  Mai.  de  l'Enfance, 
June,  '93). 

Cerebro-spinal  meningitis  is  practically 
an  autoinfection  from  the  micrococcus 
lauceolatus,  which,  ordinarily  innocuous 
and  normally  present  in  the  mouth,  is 
rendered  virulent  by  extraneous  causes 
which  chemically  alter  the  bodily  secre- 
tions. -Flexner  and  Barker  (Johns  Hop- 
kins Hosp.  Bull.,  June,  July,  '93). 

Seven  cases  of  pseudomeningitis,  six 
fatal,  without  anatomical  lesions,  follow- 
ing an  epidemic  of  influenza.  Krannhals 
(Deut.  Arehiv  f.  klin.  Med.,  Dec.  20,  '94). 

In  60  to  70  per  cent,  of  recorded  cases 
of  cerebro-spinal  meningitis  Frankel's 
diplococeus  lanceolatus  found.  Out  of 
ten  cases,  two  in  which  there  was  defi- 
nite pus-formation,  diplococci  present  in 
enormous  numbers;  in  those  in  which 
only  fibrinous  exudation  existed  micro- 
organisms scantier  and  found  inside  the 
nucleus  of  the  cells.  The  "diplococeus  in- 
tracellularis"  the  true  cause  of  epidemic 
cerebro-spinal  meningitis.  Jaeger  (Zeit. 
f.  Hyg.  u.  Infects.,  B.  19,  H.  2,  '95). 

Bacteriological  examination  of  the 
meningeal  exudate  in  a  case  of  cerebro- 
spinal meningitis  showing,  in  the  pus- 
cells,  a  special  diplococeus  distinguished 
from  that  of  Frankel  by  a  globular  form 
and  a  frequent  disposition  in  fours,  by  its 
not  staining  by  Gram's  method,  and  by 
the  difficulty  of  causing  infection  in  ani- 
mals when  subcutaneously  inoculated. 
Kischevski   (La  M6d.  Mod.,  Jan.  8,  '96). 

Although  the  organisms  are  much 
alike,  the  meningococci  vary  more  in  size 
among  themselves  than  the  gonococci. 
The  arrangement  in  the  cells  is  much 
alike  in  both  cases.  Both  decolorize  by 
Gram's  method.  The  meningococci,  how- 
ever, grow  rapidly  in  glycerin  agar:  a 
fact  of  great  value  in  the  diagnosis  of 
cerebro-spinal  meningitis  by  the  aid  of 
spinal  puncture.  It  was  impossible  to 
inoculate  guinea-pigs  and  rabbits,  but, 
while  carrying  on  the  observations,  the 
operator  had  rhinitis,  with  marked  de- 
pression, headache,  nervousness,  and  a 
drawing  pain  in  the  neck.    The  pus  from 
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the  nose  showed  cocci  similar  to  those  in 
the  cultures  and  these  soon  overcame  the 
other  bacteria  of  the  nose,  appearing  al- 
most in  pure  culture.  F.  Kiefer  (Berliner 
klin.  Woch.,  No.  28,  '96). 

Case  of  epidemic  cerebro-spinal  menin- 
gitis in  a  girl,  aged  2 '/»  years,  termi- 
nating in  recovery  at  the  end  of  thirty- 
four  days.  Lumbar  puncture  was  made 
and  the  cerebro-spinal  fluid  gave  a  pure 
culture  of  the  intracellular  meningo- 
coccus (Weichselbaum- Jaeger),  which, 
according  to  the  researches  of  Heubner, 
should  be  considered  the  specific  cause 
of  epidemic  cerebro-spinal  meningitis. 
Stoelzner  (Berliner  klin.  Woch.,  No.  16, 
'97). 

The  pneumococcus  and  meningococcus 
are  the  chief  producers  of  cerebro-spinal 
meningitis,  and  other  micro-organisms, 
especially  the  pyogenic  cocci,  play  the 
causative  part  in  only  a  few  cases.  In 
circumscribed  meningitis  the  pneumococ- 
cus has,  up  to  the  present,  alone  been 
found.  A  general  infection  by  way  of  the 
blood  must  be  distinguished  from  a  local 
infection  arising  from  some  region  in  the 
neighborhood  of  the  skull.  One  of  the 
most  frequent  modes  of  infection  is  the 
micro-organisms  gaining  access  from  the 
naso-pharynx  through  the  Eustachian 
tube  into  the  middle  ear,  and  thence  into 
the  cranial  cavity.  Wolf  (Berliner  klin. 
Woch.,  Mar.  8,  '97). 

Case  of  rapid  death  after  labor  from  in- 
fectious meningitis  from  the  pneumo- 
coccus. Crouzat  (Rev.  Obstet.  Internat., 
Apr.  21,  '97). 

Epidemic  cerebro-spinal  meningitis  is 
to  be  classed  among  the  contagious  dis- 
eases, belonging  to  the  same  category  as 
phthisis  pulmonalis.  Unsanitary  condi- 
tions exert  great  influence  in  affording 
a  proper  nidus  for  the  growth  of  the 
germs  of  this  disease.  William  J.  Class 
(Med.  News,  Dec.  3,  '98). 

One  hundred  and  eleven  cases  of  epi- 
demic cerebro-spinal  meningitis  exam- 
ined. Conclusions  are  as  follow:  Epi- 
demic cerebro-spinal  meningitis  is  an 
acute  infectious  disease  produced  by  a 
micrococcus  characterized  by  its  growth 
in  pairs  and  by  certain  cultural  and  stain- 
ing properties.  The  seat  of  the  disease  is 
the  meninges  of  the  cord  and  brain.    It  is 


possible  that  the  nose  is  the  portal  of 
entry.  There  is  an  acute  purulent  in- 
flammation in  the  pia-arachnoid.  The 
cortex  is  affected  by  extension.  The  cord 
is  always  affected.  The  organisms  are 
found  in  considerable  numbers  in  the  ma- 
jority of  acute  cases.  The  surest  method 
of  diagnosis  is  by  spinal  puncture.  In 
the  early  stage  a  fluid  more  or  less 
clouded  by  pus-cells,  containing  the  or- 
ganisms can  be  found. 

There  are  no  prodromata;  there  is 
vomiting  and  pain  in  the  head.  In  most 
cases  there  is  pain,  stiffness,  and  muscu- 
lar contraction  of  the  neck.  There  is 
usually  delirium,  and  in  many  cases  un- 
consciousness passing  into  coma.  Pa- 
ralyses are  common.  Councilman,  Mal- 
lory,  and  Wright  (Report  State  Board 
of  Health  of  Mass.,  '98). 

The  disease  of  infancy,  recently  de- 
scribed as  simple  or  non-tuberculous  pos- 
terior basic  meningitis,  is  a  specific  dis- 
ease, due  always  and  only  to  a  particular 
micro-organism.  The  micro-organism 
which  is  the  cause  of  this  disease  is  a 
diplococcus  almost  identical  with  the  dip- 
locoecus  described  by  Weichselbaum  and 
Jaeger;  it  presents,  however,  some  slight 
differences,  which  are  probably  to  be  ac- 
counted for  by  natural  variation. 

The  simple  posterior  basic  meningitis 
of  infants  must,  on  bacteriological  evi- 
dence, be  considered  as  a  sporadic  form 
of  the  disease  known  as  epidemic  cerebro- 
spinal meningitis,  the  D.  intracellularis 
having  been  shown  by  recent  observers 
to  be  the  cause  of  some,  at  least,  of  the 
epidemics  of  that  disease.  The  periar- 
thritis, which  occasionally  complicates 
posterior  basic  meningitis  of  infants,  is 
due  to  the  same  diplococcus  that  is  found 
in  the  meningeal  exudation.  G.  F.  Still 
(Jour,  of  Path,  and  Bact.,  volume  v,  p. 
147,  '98). 

Case  of  boy  of  13,  who  for  several  days 
presented  all  the  clinical  signs  and  symp- 
toms of  tuberculous  meningitis.  The  boy 
then  passed  seven  worms  and  all  the 
symptoms  disappeared  instantly. 

Another  case  of  a  boy  of  7,  who  also 
presented  all  the  symptoms  of  tubercu- 
lous meningitis.  An  emetic  was  given, 
then  calomel  and  santonin,  which  brought 
out  several  worms.    Nevertheless  the  con- 
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dition  of  the  child  continued  to  grow 
worse,  the  meningitis  took  its  regular 
course,  and  the  child  djed.  Duchesne 
(Jour,  de  Med.  et  de  Chir.  Prat.,  24,  VI, 
'98). 

Series  of  17  cases  of  posterior  basic 
meningitis.  In  12  the  diagnosis  was  con- 
firmed by  autopsy.  The  bacteriological 
examination  in  9  instances  showed  that 
in  8  of  these  an  intracellular  diplococcus 
was  present  in  the  exudate.  Seven  of 
the  eases  occurred  in  females,  10  in 
males.  The  average  age  was  nine 
months,  excluding  4  cases  which  oc- 
curred in  their  fourth  year  and  over. 
The  onset  of  the  disease  was  marked 
by  retraction  of  the  head  in  3  cases, 
vomiting  in  9,  convulsions  in  4,  and 
bulging  of  the  fontanelles  in  6  cases. 
Sooner  or  later  retraction  of  the  head 
appeared  in  all  of  the  cases.  Of  the 
ocular  symptoms  there  were  frequently 
noted  early  strabismus  and  nystagmus. 
In  13  out  of  the  17  cases  changes  in  the 
fundus  were  observed,  and  amaurosis 
was  seen  in  7  cases.  Retraction  of  the 
upper  lid,  which  occurred  in  7  instances, 
is  regarded  as  the  most  constant  and 
characteristic  ocular  symptom  of  pos- 
terior basic  meningitis.  Vomiting  and 
rapid  progressive  emaciation  were  pres- 
ent in  all  of  the  cases.  A  clinical  fea- 
ture, sometimes  present  in  posterior  men- 
ingitis, is  hydrocephalus,  and  involve- 
ment of  the  joints.  Leueocytosis  was 
found  in  the  more  acute  form,  while  in 
the  chronic  variety  the  number  of  leu- 
cocytes was  normal.  Thursfield  (Lancet, 
Feb.  16,  1901). 

Pathology. — The  post-mortem  appear- 
ances in  cases  of  acute  leptomeningitis 
differ  according  to  the  stage  of  the  in- 
flammation at  which  the  patient  dies, 
and  the  character  of  the  exudate  espe- 
cially is  influenced  by  the  duration  of  the 
disease.  In  some  of  the  very  malignant 
cases  of  cerebro-spinal  meningitis  in- 
tense hyperasmia  of  the  membranes  may 
be  alone  observed  by  the  naked  eye, 
death  having  occurred  before  the  exu- 
date had  time  to  form.  In  the  majority 
cf  cases,  however,  very  marked  lesions 


are  found,  with  copious  exudate  of  serum 
or  pus,  and  accompanied  by  more  or  less 
acute  hydrocephalus,  especially  in  tuber- 
cular cases,  with  some  degree  of  ventricle 
dilatation.  Quite  frequently  the  epen- 
dyma  is  found  involved,  and,  less  fre- 
quently, the  brain-substance  subjacent  to 
the  affected  area  is  also  the  seat  of  in- 
flammatory and  degenerative  changes, 
due  to  direct  extension  of  the  inflamma- 
tory process,  and  to  the  pressure  exerted 
upon  it  by  the  meningeal  exudate.  The 
exudate  found  in  these  cases  varies  very 
much  in  color  and  consistency,  from 
an  almost  colorless  serous  exudate  to 
whitish-grayish  or  greenish,  gelatinous 
pus.  In  cases  dying  before  exudation 
can  occur,  the  pia-arachnoid  often  pre- 
sents large  areas  of  brilliant-red  hyper- 
emia. This  condition  may  involve  the 
entire  cortex,  or  be  unilateral,  or  may  be 
chiefly  at  the  base,  with  scattered  patches 
elsewhere  over  the  surface  of  the  men- 
inges. In  such  cases  the  patient  un- 
doubtedly succumbs  to  an  intense  gen- 
eral toxasmia,  rather  than  to  any  in- 
fluence produced  by  the  local  lesions 
within  the  cranial  cavity.  The  ventricles 
are  most  frequently  dilated  in  the  tuber- 
cular cases,  although  in  many  other  types 
of  the  disease  this  lesion  is  also  found. 
When  the  disease  is  chiefly  cortical  or 
over  the  convexity  of  the  brain,  it  is  most 
commonly  most  intense  over  the  fissure 
of  Sylvius  and  over  the  motor  convolu- 
tions. In  some  cases  numerous  opacities 
of  the  pia  are  present,  scattered  through- 
out the  base  and  lateral  regions  of  the 
brain,  and  less  frequently  over  the  cor- 
tex. About  these  may  be  collections  of 
turbid  yellowish  serum,  shreds  of  lymph, 
or  various  types  of  pus.  In  cases  of  long 
standing  the  pus  may  undergo  caseation, 
with  partial  absorption  of  its  fluid,  and 
leave  a  yellowish,  caseous  mass  upon  the 
thickened  and  degenerated  membranes. 
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At  the  base  all  of  these  appearances  may 
include  or  cover  the  sheaths  of  the 
cranial  nerves,  and  often  the  nerves 
.  themselves  are  found  softened  and 
broken  down.  Some  vn-iters  have  laid 
stress  upon  a  purely-serous  variety  of 
acute  leptomeningitis  in  which  there  is, 
in  addition  to  large  ventricle,  effusion 
or  exudate  of  serum  between  the  dura 
and  the  arachnopia,  contained  in  a  thin 
pseudomembranous  new  formation.  Eef- 
erence  to  this  condition  will  be  found 
under  the  remarks  upon  Acute  Hydro- 
cephalus. Cases  of  purely-serous  lepto- 
meningitis running  an  acute  course  are 
extremely  rare. 

The  great  majority  of  cases  show  some 
degree  of  purulent  exudate,  sometimes 
admixed  with  coloring  matter  from  the 
blood  in  severe  cases  of  the  epidemic 
cerebro-spinal  form.  Sinus-thrombosis 
is  quite  frequently  found  in  cases  arising 
from  aural  disease,  sometimes  associated 
with  abscess. 

In  tubercular  leptomeningitis  of  the 
basal  membranes  in  infancy  and  child- 
hood the  exudate  is  frequently  thick  and 
gelatinous,  while  the  pearly-grayish  tu- 
bercles can  usually  be  seen  by  the  naked 
eye  along  the  course  of  the  vessels,  and 
scattered  throughout  the  membrane. 
The  deposit  of  tubercle  at  the  base  com- 
monly occurs  over  the  position  of  the 
optic,  olfactory,  and  third  nerves  and  the 
crura  cerebri.  It  may  include  any  of  the 
cranial  nerves.  In  adults  miliary  tuber- 
cles are  frequent  over  the  cortical  areas, 
while  in  children  the  cortex  is  only  rarely 
involved.  Tuberculosis  of  other  organs 
in  the  body  is  usually  found. 

In  cortex  cerebri  in  tubercular  menin- 
gitis, as  shown  by  the  fresh  method  of 
examination,  are  found  just  under  the 
meninges,  very  small  round  cells  and  also 
numerous  flask-shaped  cells  which  give 
off  many  fine  processes,  forming  a  mesh- 
work  with  neighboring  cells.    These  cell- 


processes  cannot  be  traced  deeper  than 
the  third  layer  of  cortical  cells.  The 
minute  vessels  are  dilated.  In  many 
specimens  the  nerve-cells  of  the  second 
and  third  layers  are  stunted  and  atro- 
phied, often  only  the  nucleus  being  left. 
As  these  degenerated  nerve-cells  are  al- 
ways in  close  contact  with  the  spindle- 
cells,  which  are  probably  to  be  looked 
upon  as  scavenger-cells,  it  appears  that 
the  degenerate  nerve-cells  are  taken  up 
by  them.  Goodall  (Brain,  Summer  and 
Autumn,  '91). 

Case  of  a  child  suffering  from  typhoid 
fever,  which  had  begun  with  disturb- 
ance of  the  stomach  and  torticollis.  The 
course  of  the  disease  had  been  charac- 
terized by  high  fever,  ranging  for  a  time 
between  104°  and  105.4°  F.  (40°  and 
40.7°  C).  Early  in  the  course  of  the 
disease  the  attending  physician  had  ob- 
served a  rigidity  of  the  neck,  but  owing 
to  the  absence  of  Kernig's  sign  had  dis- 
missed the  thought  of  meningitis.  Sev- 
eral days  later,  when  the  writer  saw  the 
patient,  the  symptoms  of  meningitis 
were  quite  distinct.  Lumbar  puncture 
gave  issue  to  a  serous  fluid  which  was 
found  to  contain  typhoid  bacilli.  The 
case  terminated  fatalh7.  Guinon  (Soc. 
de  Pediatrie,  Seance,  Oct.  8,  1901; 
Revue  Men.  des  Mai.  de  l'Enf.,  Nov., 
1901). 

The  post-mortem  appearances  of  epi- 
demic cerebro-spinal  meningitis  of  ordi- 
nary type  are  those  of  wide-spread  acute 
hyperemia,  inflammation,  and  exudation, 
involving  the  meninges  of  the  brain  and 
spinal  cord.  The  brain  is  engorged  with 
blood,  the  veins  are  distended,  and  the 
membranes  hyperaamie  and  inflamed. 
The  spinal  cord  is  in  the  same  condition. 
The  exude  is  sero-purulent  or  purulent, 
and  grayish  or  yellowish  in  color.  Some- 
times it  is  abundant  over  the  upper  por- 
tions of  the  hemispheres.  The  pus  often 
extends  down  to  the  extremity  of  the 
spinal  cord  (being  more  abundant  in 
patches  usually),  and  the  whole  cord  may 
be  evenly  surrounded  by  pus.  There  are 
patches  of  thickening,  and  adhesions  are 
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found  between  the  pia  and  the  cortex  in 
cases  of  some  weeks'  duration.  The  ven- 
tricular fluid  is  increased,  but  not  to  the 
extent  common  in  tubercular  leptomen- 
ingitis. Rarely,  areas  of  capillary  haem- 
orrhage and  encephalitis,  with  softening, 
are  found  in  the  cerebral  substance,  and 
an  abscess  may  be  associated.  The  spleen 
•is  usually  enlarged.  Among  the  com- 
plications recorded  by  various  writers  are 
pneumonia,  pleurisy,  pericarditis,  endo- 
carditis, and  acute  nephritis. 

The  microscopical  appearances  of  epi- 
demic cerebro-spinal  leptomeningitis  in- 
clude minute  capillary  haemorrhages  in 
the  pia  of  the  brain  and  cord,  distended 
vessels  with  masses  of  leucocytes  swelling 
their  sheaths,  granule-cells  and  red  and 
white  blood-corpuscles  infiltrating  the 
cortical  layer  of  brain  and  cord,  and  de- 
generative changes  in  the  cells  of  the 
spinal  and  cerebral  nerves,  especially  in 
the  posterior  spinal  nerve-roots. 

The  infecting  micro-organisms  of  lep- 
tomeningitis are  the  streptococcus  pyog- 
enes, the  bacillus  communis  coli,  the 
intracellular  diplococcus  of  Weichsel- 
baum,  the  staphylococcus  pyogenes  au- 
reus, the  tubercle  bacillus,  and  the  micro- 
coccus lanceolatus  or  pneumococcus. 
The  pneumococcus  is  now  generally  re- 
garded as  most  closely  associated  with 
epidemic  cerebro-spinal  meningitis.  Ac- 
cording to  Putnam,  the  symptoms  of  lep- 
tomeningitis are  partly  due  to  the  ab- 
sorption of  toxic  ptomaines  formed  by 
the  micro-organisms,  the  other  factors 
being  the  pressure  of  the  exudate  itself, 
and  the  direct  pathogenic  micro-organ- 
isms upon  the  meninges  of  the  brain. 

Case  of  child,  6  weeks  old,  previously 
healthy,  with  the  exception  of  a  cough 
for  a  few  days  preceding.  Upon  auscul- 
tation crepitant  r&les  were  audible,  fairly 
uniformly  distributed.  Diagnosis  of 
acute  bronchitis  was  made.  A  few  days 
later  the  child  was  seized  with  violent 


convulsions  and  vomiting,  passing  into  a 
semicomatose  condition,  and  died.  Puru- 
lent meningitis  most  marked  on  the 
vertex.  No  tubercles  were  present,  the 
lungs  were  free  from  pneumonia,  except, 
for  two  small  areas  of  congestion  at  the 
right  base.  The  meningeal  fluid  con- 
tained abundant  pneumococci.  Ferrand 
(La  Med.  Mod.,  July  8,  '96). 

The  meningococcus  behaves  differently 
for  different  observers  upon  the  ordinary 
culture-media,  although  in  general  it  can 
be  said  to  lose  its  vitality  quite  readily. 
It  is  not  at  all  certain  that  the  organism 
is  really  not  a  variety  of  the  pneumonia. 
The  pathological  anatomy  of  the  disease 
includes  more  or  less  bronchitis  and  hy- 
peremia  of  the   lungs,  with   occasional 
areas  of  pneumococcic  infiltration ;  ecchy- 
moses  in  the  endocardium  and  pericar- 
dium, with  slight  alteration  of  the  heart- 
muscle;     a   small   spleen,   often   with   a 
wrinkled   capsule.     The   liver   is   hyper- 
ffimic   and   darker   in   color.     The   urine 
often  contains  albumin  and  casts;    and 
the  kidneys  are  intensely  hypersemic  and 
there  is  parenchymatous  degeneration  of 
the  cortex.     Sometimes  swelling  of  the 
solitary  follicles  of  the  intestine  and  of 
Peyer's     patches     has     been     observed. 
Mayer    (Munch,   med.   Woch.,   Aug.    30, 
'98). 
Prognosis. — The  prognosis  of  all  forms 
of  acute  leptomeningitis  is  very  grave. 
That  of  the  simple  purulent  and  sero- 
purulent  types,  whether  in  infants  or 
adults,  is  grave,  but  should  always  be 
guarded,  owing  to  the  many  difficulties 
in  the  way  of  a  positive  diagnosis.    The 
outlook  in  the  tubercular  form  of  the 
disease  is  wholly  bad,  notwithstanding 
the  fact  that  a  few  eases  have  been  re- 
ported in  which  complete   recovery  is 
stated  to  have  occurred. 

Case  of  tubercular  meningitis  in  which 
the  diagnosis  was  established  beyond  a 
doubt,  followed  by  recovery.  Furbringer 
(Deut.  med.  Woch.,  No.  36,  '94). 

With  the  very  rarest  exceptions,  an 
attack  of  tubercular  meningitis  termi- 
nates in  death.  In  other  forms  of  menin- 
gitis death  often  occurs,  but  recovery  is 
more    frequent   than    in    the   tubercular 
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form.      D'Arcy    Power    (Clinical    Jour., 

May  20,  '96). 

Two    cases    of   meningitis,    apparently 

tuberculous    in    nature,    with    recovery. 

George  N.  Acker  (Medical  News,  May  29, 

•97). 
Cases  of  localized  or  unilateral  lepto- 
meningitis in  which  it  is  possible  to  re- 
move the  cause  by  surgical  operation 
offer  hope  of  recovery.  This  applies 
chiefly  to  traumatic  cases,  and  to  some 
of  the  eases  arising  from  suppurative 
aural  inflammation.  The  syphilitic  type 
usually  yields  to  prompt  and  energetic 
treatment. 

In  cerebro-spinal  leptomeningitis, 
whether  of  sporadic  or  epidemic  variety, 
the  prognosis,  while  very  grave,  always 
admits  of  hope  that  the  disease  may 
prove  abortive  and  recovery  take  place. 
A  fair  percentage  of  such  cases  recover 
from  apparently  hopeless  conditions,  and 
while  the  recovery  may  be,  at  times,  very 
rapid  and  satisfactory,  more  often  it  is 
slow  and  protracted.  In  cases  in  which 
the  exudate  is  serous,  absorption  may 
take  place,  and  if  the  effusion  has  not 
been  excessive  in  amount  the  brain  may 
recover  from  the  effects  of  the  increased 
intercranial  tension,  and  the  consequent 
dilatation  of  its  ventricles.  The  mor- 
tality of  the  epidemic  cerebro-spinal 
from  is  greatest  during  the  first  half  of 
the  period  of  the  epidemic,  many  more 
recoveries  being  recorded  in  the  later 
weeks  of  its  prevalence.  Malignant  cases 
of  this  disease  die  sometimes  within  a 
few  hours  after  being  stricken  with  the 
early  disease. 

A  pneumococcic  meningitis  is  rarely 
recovered  from,  the  fatal  result  occurring 
in  a  few  days.  In  epidemic  cerebro-spi- 
nal meningitis,  on  the  other  hand,  only 
one-third  to  one-half  of  the  cases  die. 
The  recognition  of  this  form  of  menin- 
gitis by  the  help  of  spinal  puncture  is  of 
considerable  importance.  Heubner  (Deut. 
med.  Woch.,  July  2,  '96). 


During  the  winter  and  spring  of  1897 
an  epidemic  of  cerebro-spinal  meningitis 
occurred  in  Massachusetts;  47  cases  were 
treated  in  the  Boston  City  Hospital.  The 
mortality  in  these  47  cases  was  72  per 
cent.  Lumbar  puncture  was  performed 
in  a  large  proportion  of  these  cases,  and 
in  most  of  them  the  diploeoccus  intra- 
cellularis  meningitidis  of  Weiehselbaum 
was  found  in  the  cloudy  serum  of  pus 
obtained.  Editorial  (Boston  Med.  and 
Surg.  Jour.,  Dec.  30,  '97). 

It  is  impossible  to  say  how  long  an 
epidemic  of  cerebro-spinal  meningitis 
will  last  or  what  the  termination  will  be 
in  a  given  case  until  the  lapse  of  a  con- 
siderable interval  of  time  during  which 
the  patient  is  free  from  symptoms.  In 
chronic  cases  the  mortality  is  estimated 
to  be  fully  as  high  as  in  the  acute 
variety.  The  mortality  varies  very  much 
in  different  epidemics.  Hirsch  estimates 
it  at  from  20  to  70  per  cent.  A.  H.  Went- 
worth  (Lancet,  Oct.  1,  '98). 

In  all  cases  of  leptomeningitis  the 
early  occurrence  of  stupor,  coma,  or  se- 
vere convulsions  are  bad  omens;  and 
high  fever  during  the  first  weeks  is 
always  an  unfavorable  sign.  In  many 
cases  of  acute  leptomeningitis,  especially 
when  the  disease  occurs  in  infants  or 
young  children,  remissions  in  the  severe 
symptoms  are  common  from  about  the 
fourth  to  the  tenth  day,  but  too  often  the 
improvement  is  but  temporary.  When 
this  marked  remission  occurs,  it  is  prob- 
ably due  to  the  fact  that  in  children  the 
primary  shock  to  the  brain  is  greater 
than  in  adults,  and,  as  the  brain  becomes 
accustomed  to  the  increased  pressure  due 
to  congestion  and  exudate,  its  functions 
are  reasserted  for  the  interval  of  the  re- 
mission, only  to  be  overcome  again  as  the 
disease  progresses  and  the  effusion  in- 
creases. Eecovery  from  acute  leptomen- 
ingitis is  only  rarely  perfect,  for  usually 
some  permanent  defect  remains  as  a 
sequel.  These  sequelas  may  be  mental, 
sensory,  or  motor  in  character,  depend' 
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ing  upon  the  location,  severity,  and  ex- 
tent of  the  inflammation. 

Treatment.  ■ —  The  treatment  of  acute 
leptomeningitis  will  depend  greatly  upon 
its  cause,  but  aside  from  those  cases 
originating  in  diathetic  states  of  the  body 
(such  as  the  rheumatic,  gouty,  or  syph- 
ilitic), or  those  of  traumatic  or  septic 
origin  in  which  surgical  measures  may 
be  advisable,  the  generally-accepted 
treatment  of  all  cases  is  mainly  symptom- 
atic. The  cases  due  to  the  general 
diatheses  above  referred  to  should,  of 
course,  receive  appropriate  treatment  to 
counteract  them,  in  addition  to  the  other 
measures  necessary  to  combat  the  inflam- 
mation. 

All  varieties  of  acute  leptomeningitis 
demand  a  quiet,  well  ventilated  and  dark- 
ened room,  and  an  intelligent,  capable 
nurse.  The  patient  should  be  put  into 
conditions  of  the  most  perfect  mental 
and  physical  rest  obtainable  in  the  case. 
All  noise,  bright  light,  and  unnecessary 
conversation  should  be  excluded.  The 
food  should  be. nourishing,  easily  digesti- 
ble, and  given  at  regular  intervals,  for 
special  attention  must  be  paid  to  the 
stomach  in  all  of  these  cases,  since  vom- 
iting is  so  frequently  a  decided  symptom 
of  the  disease.  The  chief  indications 
during  the  first  week  are  to  relieve  pain 
and  procure  rest  and  sleep;  to  lessen  the 
amount  of  blood  within  the  skull;  and, 
in  some  cases,  to  reduce  the  general  bod- 
ily temperature. 

In  the  case  of  a  soldier  unconscious 
from  cerebro-spinal  meningitis  lumbar 
puncture  made  between  the  second  and 
third  lumbar  laminae,  about  one  drachm 
of  clear  fluid  being  withdrawn.  This 
was  done  to  relieve  the  pressure  and  for 
diagnostic  purposes.  The  patient  recov- 
ered completely.  Notwithstanding  the 
fact  that  the  opening  between  the  cra- 
nium and  spinal  cord  is  obliterated  in 
some  eases,  the  operation  of  lumbar 
puncture  should  be  performed  before  the 


more  serious  operations  of  trephining 
the  cranium  or  dorsal  laminectomy.  W. 
Cuthbertson  (Chicago  Med.  Recorder, 
June,  '99). 

Technique  of  lumbar  puncture:  There 
are  three  chief  requirements  to  be  con- 
sidered: 1.  That  the  needle  shall  find 
ready  entrance  to  the  subarachnoid  space. 
2.  That  the  tapping  be  made  at  the  point 
least  likely  to  admit  of  damage  to  the 
nervous  structures  of  the  canal.  3.  That 
the  fluid  obtained  shall  be  as  rich  as 
possible  in  sediment.  The  first  require- 
ment is  sufficiently  well  met  by  entrance 
through  any  of  the  lumbar  spaces  or 
through  the  lumbo-sacral  space.  Possible 
injury  to  the  cord  can  be  excluded  by 
entering  at  some  point  below  the  third 
lumbar  vertebra.  In  adults  it  is  per- 
fectly safe  to  puncture  between  the  sec- 
ond and  third  vertebra?.  The  last  re- 
quirement is  best  fulfilled  by  tapping  in 
the  lumbo-sacral  space.  L.  A.  Conner 
(N.  Y.  Med.  Jour.,  May  12,  1900). 

Possibility  of  death  following  lumbar 
puncture.     An   accident   which    is   very 
liable  to  happen,  and  to  which  little  at- 
tention has  been  drawn,  is  the  breaking 
of  the  needle  by  some  movement  of  the 
patient  or  doctor.    In  searching  through 
the   literature   the    author   finds    fifteen 
cases  of  sudden  death,  following  tapping 
of    the    spine.      He    reports    two    cases 
from  his  own  experience.     F.  Gumprecht 
(Deut.  med.  Woch.,  June  14,  1900). 
For  the  relief  of  pain  morphine,  hyp- 
odermically,  is,  perhaps,  the  best  means. 
It  should  be  given  in  doses  large  enough 
to  produce  the  required  effect.     Chloral 
and  the  bromides  are  valuable  adjuvants, 
and  they  also  do  good  in  allaying  motor 
spasm,  and  the  excessive  irritability  of 
the  nerve-centres.     In  very  young  chil- 
dren and  in  the  aged,  chloral  should  be 
used  with  some  caution,  owing  to  its  ac- 
tion upon  the  heart.    The  cephalic  and 
spinal  ice-bags  are  also  valuable  in  re- 
lieving pain,  and  at  the  same  time  limit 
the  fever.     When  the  patient's  hair  is 
abundant  the  scalp  should  be  shaved. 
When  the  asthenic  stage  is  reached,  they 
should  be  used  with  caution,  for'  they 
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may  depress  very  young  children  to  the 
point  of  collapse. 

For  the  purpose  of  lessening  the  intra- 
cranial congestion  and  limiting  the  in- 
flammation as  far  as  possible,  bleeding 
has  been  practiced,  but  is  only  proper  in 
young,  strong,  and  otherwise  healthy 
adults.  It  should  never  be  employed  in 
children  or  the  aged.  Dry  cupping  is 
valuable  and  does  not  exhaust  the  vital- 
ity of  the  patient.  They  may  be  applied 
to  the  back  of  the  neck,  temples,  or  be- 
hind the  ears,  and  even  in  cases  where 
general  blood-letting  is  not  contra-indi- 
cated they  are  extremely  useful  in  reliev- 
ing pain  and  allaying  restlessness. 
Leeches  are  employed  at  times. 

In  chronic  haemorrhagic  leptomenin- 
gitis, blisters  and  galvanism  to  the  head 
(1  to  5  milliamperes)  recommended. 
Lombroso  (Centralb.  fiir  Nerv.  Psyehi.  u. 
gericht.  Psychop.,  Apr.,  '92). 

Treatment  of  case  of  tubercular  menin- 
gitis  which   recovered   consisted   in  ice- 
bags  to  the  shaved  head,  poultices  over 
the  whole  body  up  to  the  neck,  leeches 
to  the  septum  of  the  nose,  and  potassium 
iodide,  internally,  in  doses  of  at  first  2 
drachms    daily.      The    drug    was    borne 
without  serious  effects.    Janssen  (Deut. 
med.  Woch.,  No.  11,  p.  169,  '96). 
When  insomnia  is  persistent  sulphonal 
or  trional  may  be  used;  or  a  combination 
of  morphine,  chloral,  and  bromide  of  po- 
tassium,   which    also    helps    to    control 
muscular  spasms.    Hydrobromate  of  hy- 
oscine   is   recommended   by   J.    M.    Da 
Costa  for  the  control  of  muscular  spasm. 
For  the  severe  muscular  pains  of  the 
epidemic   cerebro-spinal   disease   Roland 
G.    Curtin    advises    phenacetin    as    the 
safest    and   most    efficient    of   the   anti- 
pyretics.    Weakness  is  a  contra-indica- 
tion   to    its   use.      Mustard    plasters    or 
liniments  may  also  be  employed  for  the 
same  purpose. 

Result  of  hot  baths  in  cerebro-spinal 
meningitis.  Case  of  man,  of  tuberculous 
aspect,  who  suffered  from  severe  cerebro- 


spinal meningitis.  Hot  bath  was  given 
and  was  followed  by  a  slight  amelioration 
of  the  general  condition,  improvement  be- 
coming more  marked  after  each  succes- 
sive bath,  until,  by  the  time  the  eighth 
had  been  given,  recovery  was  about  com- 
plete. In  a  second  case  condition  of  pa- 
tient was  even  more  serious,  owing  to 
cardiac  asthenia,  and  the  result  was 
equally  satisfactory.  Baths  were  given 
daily  at  a  temperature  of  104°  F.  and 
ten  minutes'  duration.  Vorochilsky 
(Russkaia  Med.,  No.  4,  '95). 

In  cerebro-spinal  meningitis  value  of 
hot  packs  emphasized.  The  hot  cloths 
are  applied  for  three-fourths  to  one  hour. 
The  rigidity  of  the  neck  and  hyperes- 
thesia particularly  diminish  under  this 
treatment.  Sehlesinger  (Munch,  med. 
Woch.,  Oct.  27,  '96). 

Five  cases  of  cerebrospinal  meningitis 
successfully  treated  by  hot  baths.  The 
temperature  of  the  daily  bath  varied 
from  99.5°  to  104°  F.  M.  Jewnin  (Ther. 
Monats.,  H.  11,  S.  581,  '96). 

Seven  eases  of  cerebro-spinal  menin- 
gitis treated  by  hot  baths,  of  which  5 
completely  recovered. 

Of  the  deaths,  one  was  a  foudroyant 
case,  whicli  died  within  forty-eight  hours ; 
the  others  were  in  the  late  stage  of  the 
disease,  the  baths  being  employed  only 
during  the  first  two  weeks. 

The  method  is  as  follows:  The  patient 
is  placed  in  the  bath  at  the  temperature 
of  90.5°  to  92.75°  F.,  and  hot  water 
gradually  added  until  104°  F.  is  reached. 
While  in  the  bath  an  ice-bag  or  a  Leiter 
cold-water  coil  is  placed  upon  the  head. 

If  there  is  great  tenderness  of  the  back, 
the  sheet  may  be  used  to  move  the  pa- 
tient. The  bath  must  be  previously 
cushioned  and  thorough  after-drying 
omitted.  The  patient  is  placed  upon  a 
dry  sheet,  laid  upon  a  woolen  quilt,  and 
covered  by  the  same,  over  which  a  light 
cover  is  placed;  he  remains  in  this  posi- 
tion for  one  hour  before  removal.  The 
time  of  the  bath  is  immaterial — early 
morning  or  late  evening.  Nourishing 
food,  even  meat,  should  be  given;  even 
diarrhoea,  should  this  occur,  does  not 
contra-indicate  it.  Wine,  brandy  (in 
milk),  and  also  beer,  are  given.  Alfred 
Wolisch  (Ther.  Monats.,  H.  5,  '96). 
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When  the  pyrexia  needs  to  be  con- 
trolled, the  spinal  ice-bag,  in  addition  to 
the  ice-cap,  is  valuable,  and  may  be  sup- 
plemented by  cool  sponging.  If  more 
decided  measures  are  needed  small  doses 
of  antipyrine  or  aeetanilid  answer  the 
purpose.  Aconite  and  veratrum  viride 
are  used  at  times  in  the  first  days  of  the 
disease,  for  the  purpose  of  quieting  the 
circulation. 

Eemedies  given  to  directly  influence 
the  inflammation  are  mercury  and  the 
iodides.  The  former  may  be  given  pref- 
erably in  the  form  of  calomel,  in  small 
dcses  frequently  administered  upon  the 
tongue,  as  early  in  the  disease  as  possible. 
The  iodides  are  of  more  service  during 
the  later  stages  to  cause  absorption  of 
the  exudate.  Both  are  valuable  reme- 
dies, and  have  received  the  indorsement 
of  the  highest  authorities.  They  may  be 
combined  with  other  remedies,  for  it  is 
desirable  to  disturb  the  patient  as  little 
as  possible. 

Those  cases  arising  during  the  course 
of  acute  bowel  disorders  in  infancy  de- 
mand the  removal  of  the  poisonous  mat- 
ter contained  in  the  bowels  as  an  initial 
step  in  the  treatment,  and  for  this  pur- 
pose irrigation  of  the  bowels  should  be 
employed. 

Case  of  acute  simple  meningitis  cured. 
He  was  treated  freely  with  mercury  under 
the  direction  of  Broadbent.  J.  J.  Clark 
(Brit.  Med.  Jour.,  June  8,  '89). 

Good  results  from  mercury  in  nine 
cases  of  cerebro-spinal  meningitis  occur- 
ring in  an  epidemic  of  grip.  Only  one 
case  proved  fatal.  Dose  varied  from  Vis 
to  V,  grain  of  the  bichloride,  according 
to  the  age  of  the  patient,  administered 
hypodermic-ally  once  in  twenty-four 
hours  in  the  beginning  and  later  once  in 
forty-eight  hours.  Consalvi  (La  Sem. 
Mfd.,  Jan.  15,  '96). 

Uniform  success  with  mercury  in 
cerebro-spinal  meningitis;  */«  grain  of 
mercuric  chloride  is  given  hypodermically 
at  first  and  then  V«  grain  every  hour 


until  there  are  symptoms  of  gastro- 
intestinal irritation.  Smith  (Jour. 
Amer.  Med.  Assoc,  June  13,  '96). 

Method  of  Dazio  in  treating  meningitis 
with  hypodermic  and  intravenous  injee- 
-tions  of  mercuric  chloride  successfully 
employed.  Dinami  (La  Pediatria,  Nov., 
'97). 

Case  of  tuberculous  meningitis  in 
which  recover}7  followed  the  use  of  crea- 
sote  in  liberal  doses.  The  diagnosis  was 
confirmed  by  Professors  Gerhard  and 
von  Michel.  The  patient  was  a  male, 
aged  20,  whose  parents  had  died  of 
tuberculosis  and  who  had  been  cauter- 
ized for  local  tuberculous  processes  of 
the  tonsils,  tongue,  and  neck.  For  sev- 
eral years  the  patient  suffered  from  an 
incurable  fistula  in  ano.  During  the 
progress  of  the  case  tubercles  were 
found  in  the  choroid  of  the  left  eye. 
Creasote  was  administered  from  the  be- 
ginning of  the  attack  in  increasing 
doses,  until  the  daily  quantity,  41/3 
grammes  (l1/8  drachms),  divided  into 
three  doses  and  given  in  capsules,  was 
reached.  In  addition  to  the  use  of  crea- 
sote the  treatment  relied  on  in  this  case 
was  chiefly  the  administration  of  potas- 
sium iodide  and  the  painstaking  nourish- 
ment of  the  patient.  Chaumier  regards 
creasote  as  valuable  in  these  cases  only 
if  given  in  doses  of  at  least  2  grammes 
(30  grains)  daily,  and  only  then  if  com- 
bined with  out-door  treatment.  Burlu- 
reaux  recommends  the  injection  of  crea- 
sote in  increasing  doses  up  to  5  grammes 
(1V«  drachms).  The  writer  places  the 
limit  at  the  point  of  toleration  and  re- 
marks that  creasote  is  found  in  the 
blood-serum  in  proportion  to  the  dose 
given.  Not  only  the  daily  quantity,  but 
the  individual  dose,  should  be  as  large 
as  possible  inasmuch  as  the  drug  is  very 
rapidly  eliminated.  Thomalla  (Berliner 
klin.  Wochen.,  June  16,  1902). 

The  surgical  treatment  is  limited  to 
those  cases  of  simple  purulent  leptomen- 
ingitis in  which  the  disease  is  localized 
and  accessible  to  the  trephine.  Among 
American  surgeons  Senn  and  Keen  ad- 
vise trephining  in  tubercular  eases  and 
washing  out  the  exudate  with  antiseptic 
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solutions.  Cases  arising  from  aural  and 
mastoid  suppuration  may  require  sur- 
gical measures.  It  should  be  remem- 
bered that  the  inflammation  in  such  cases 
is  sometimes  on  the  opposite  side  of  the 
brain,  as  in  a  case  referred  to  by  Charles 
K.  Mills  in  his  work  on  nervous  diseases. 
In  such  cases  special  study  must  always 
be  given  to  any  localizing  signs  present. 
Lumbar  puncture  has  been  practiced  by 
Quincke  in  cases  of  serous  leptomenin- 
gitis, both  for  diagnostic  purposes  and 
the  relief  of  intracranial  tension. 

Lumbar  puncture  employed  in  25  cases, 
including  19  of  tuberculous  meningitis. 
In  no  case  as  yet  has  the  puncture  pro- 
duced a  cure.  A  fatal  result  occurred 
in  all  19  eases  of  tuberculous  meningitis. 
No  improvement  seen  in  the  optic  neu- 
ritis. Lumbar  puncture  can  only  be  of 
very  limited  diagnostic  value  in  tuber- 
culous meningitis.  The  differential  diag- 
nosis between  it  and  the  meningitis  con- 
secutive to  ear  disease  has  not  always 
been  made  easy  by  spinal  puncture.  In 
tuberculous  meningitis  the  fluid  drawn 
off  is  clear,  usually  colorless,  but  it  may 
be  very  slightly  green  or  yellow.  The 
specific  gravity  was  about  1010,  and  the 
amount  of  albumin  1  to  1.5  pro  mille. 
Traces  of  sugar  were  present.  The 
amount  of  fluid  drawn  off  was  usually 
from  20  cubic  centimetres  to  30  cubic 
centimetres,  and  the  pressure  high, 
amounting  to  160  millimetres  to  300 
millimetres  water.  V.  Ranke  (Munch, 
med.  Woch.,  Sept.  21,  '97). 

Treatment  of  eerebro-spinal  meningitis 
by  repeated  lumbar  puncture  using  the 
Quincke  method  and  from  3  to  50  cubic 
centimetres  (3A  to  12  V,  fluidrachms)  of 
the  fluid  was  withdrawn.  The  punctures 
were  made  on  5th,  6th,  8th,  9th,  10th, 
13th,  16th,  19th,  24th,  28th,  36th,  and 
37th  days  of  the  disease.  The  fluid 
withdrawn  on  the  5th  day  was  turbid 
on  the  6th,  cloudy;  on  the  8th,  turbid 
10th,  turbid  and  flaky;  13th,  turbid 
thick,  and  purulent,  and  continued  to  be 
turbid  up  to  the  37th  day.  Micro-organ- 
isms were  found  in  turbid,  opalescent, 
and  less  turbid  fluids.  In  opalescent  or 
clear  fluids  they  were  found  by  staining 


and  sometimes  were  absent  by  culture. 
Such  symptoms  as  persistent  headache, 
somnolence,  coma,  delirium,  and  convul- 
sions due  to  an  accumulation  pf  fluid 
and  pressure  about  the  brain  and  cord, 
and  to  a  certain  amount  of  toxaemia  re- 
sulting from  the  absorption  of  inflamma- 
tory products  were  relieved  temporarily 
by  the  puncture.  The  puncture  was 
carried  out  with  antiseptic  precau- 
tion, most  of  the  patients  receiving 
three  punctures,  although  in  one  more 
were  given.  The  operation  was  only 
performed  when  symptoms  of  pressure 
or  accumulation  of  exudate  appeared, 
and  the  procedure  was  only  repeated  if 
there  was  an  exacerbation  of  the  symp- 
toms. There  seemed  to  be  no  marked 
effect  on  the  pulse  and  respiration,  even 
if  a  considerable  amount  of  fluid  was 
withdrawn.  H.  Koplik  (Medical  News, 
March  23,  1901). 

Only  three  eases  are  reported  but  the 
results  have  been  so  striking  that  a  re- 
port at  this  time  is  justifiable  in  view  of 
the  fact  that  the  prognosis  is  so  un- 
favorable. The  treatment  consists  of 
lumbar  puncture  and  the  withdrawal  by 
aspiration  of  varying  quantities  of 
spinal  fluid,  frequently  amounting  to  50 
cubic  centimetres.  Artificial  serum  is 
then  injected  with  the  same  syringe. 
Lastly  a  quantity  of  9  to  12  cubic  centi- 
metres of  a  one-per-cent.  solution  of 
lysol  is  injected  through  the  same  in- 
strument and  the  needle  withdrawn. 
The  temperature  falls  immediately,  but 
rises  again  after  one  to  three  days,  when 
the  puncture  and  injections  are  repeated 
and  so  on  until  only  quite  clear  and 
limpid  fluid  is  withdrawn  after  punc- 
ture. Of  the  three  cases  reported  the 
first  was  a  meningococcus  infection  and 
the  second  aviralent  streptococcus.  It  is 
an  open  question  whether  the  men- 
ingococcus case  would  have  recovered 
without  this  treatment,  yet  the 
fact  remains  that  the  patient  was 
losing  ground  steadily,  in  spite  of  the 
various  treatments,  including  lumbar 
punctures.  After  the  first  injection  he 
rapidly  improved,  and  the  second  was 
followed  by  a  rapid  and  uneventful  re- 
covery. M.  Manges  (Medical  News, 
May  14,  1904). 
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Chronic   Leptomeningitis    (Cerebral). 

Definition.  —  Chronic  cerebral  lepto- 
meningitis is  a  chronic  inflammatory  af- 
fection of  the  pia  arachnoid,  associated 
with  a  great  variety  of  clinical  symptoms, 
according  to  the  location,  extent,  and 
grade  of  the  inflammation.  The  dura 
and  brain-substance  are  very  frequently 
coincidently  affected. 

Varieties. — This  disease  occurs  in  the 
large  majority  of  cases  in  patients  past 
middle  life,  but  an  infantile  form  is  de- 
scribed by  Gee  and  Barlow  and  others  in 
which  the  posterior  fossa  is  usually  the 
seat  of  the  inflammation.  In  location 
the  disease  may  affect  any  portion  of  the 
membranes,  but  its  most  frequent  site  is 
the  vertex.  The  exudate  found  in  such 
cases  may  consist  of  serum,  pus,  lymph, 
or  dense  connective  tissue. 

The  chief  clinical  varieties  are:  1. 
A  very  numerous  class  of  the  chronic  in- 
sane. 2.  Cases  following  chronic  alco-' 
holism,  syphilis,  tuberculosis,  and  gout. 
3.  Infantile  cases  arising  from  acute 
leptomeningitis,  inherited  syphilis,  or 
tuberculosis.  ■  The  chief  causes  of  all 
cases  are  syphilis,  tuberculosis,  chronic 
alcoholism,  traumatism,  sun-stroke,  and 
previous  attacks  of  congestion  or  inflam- 
mation of  the  arachnopia. 

Symptoms. — The  symptoms  of  chronic 
leptomeningitis  will  vary  almost  indef- 
initely, as  already  remarked,  with  its 
location,  extent,  and  severity,  and  the 
general  condition  of  the  patient  affected. 
The  symptoms  noted  in  infantile  cases 
have  been  stupor  of  some  grade,  occa- 
sional vomiting,  headache;  rapid,  irreg- 
ular, or  slow  pulse;  diplopia,  strabismus, 
ptosis,  irregularity  of  the  pupils,  and 
slight  fever.  In  some  eases  active  vomit- 
ing, decided  fever,  cervical  opisthotonos, 
and  spastic  limbs,  with  occasional  con- 
vulsions, have  been  recorded.  There 
may  be  hemiplegia  or  bilateral  paresis  or 


paralysis.  The  face  is  sometimes  in- 
volved alone.  All  the  signs  are  devel- 
oped with  great  irregularity,  and  the  dis- 
ease runs  a  very  irregular  course  through- 
out. 

Chronic  leptomeningitis  is  far  more 
frequently  seen  in  male  adults,  and  in 
old  age,  and  especially  among  the  insane 
it  is  a  very  frequent  post-mortem  find- 
ing. The  symptoms  observed  during  life 
may  be  any  form  of  chronic  mental  dis- 
ease, but  it  is  particularly  common  in 
general  paresis,  chronic  mania,  and  in 
terminal  dementia  following  all  forms  of 
insanity.  The  exact  relationship  of  the 
lesions  of  chronic  leptomeningitis  found 
so  often  in  insane  subjects  is  still  a  mat- 
ter of  some  doubt,  regarding  their  im- 
portance as  causes  of  the  mental  disorder. 
Certain  forms  of  chronic  leptomeningitis 
are  undoubtedly  merely  an  evidence  of 
the  wide-spread  degeneracy  of  the  vas- 
cular system,  and  of  the  very  low  general 
vitality  of  all  the  tissues  of  the  body. 

In  some  cases  following  traumatism 
this  lesion  is  probably  the  physical  cause 
of  the  symptoms  observed  during  life. 
The  blow  upon  the  head  which  causes 
chronic  inflammation  of  the  membranes 
is  more  frequently  not  attended  by  fract- 
ure, but,  from  the  history  given,  has 
been  sufficiently  violent  to  cause  uncon- 
sciousness. Months  or  even  years  may 
elapse  before  definite  cerebral  symptoms 
occur.  When  they  develop  they  may 
simulate  almost  any  form  of  insanity, 
but,  during  the  course  of  the  disease,  the 
mental  symptoms  are  apt  to  be  variable 
and  irregular,  when  compared  with  typ- 
ical cases  of  the  kind  simulated  by  the 
traumatic  affection.  Some  form  of  pa- 
resis or  paralysis  may  occur  early  or  late, 
but  is  not  constant.  Pain  in  the  head 
is  the  most  constant  feature,  and  if  this 
occurs  for  weeks  associated  with  mental 
depression  or  exaltation  and  a  history  of 
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traumatism  of  the  vertex  of  the  skull, 
chronic  leptomeningitis  may  be  suspected 
at  the  point  of  injury. 

The  traumatic  cases  are,  however,  very 
few  in  number  compared  with  the  great 
frequency  of  the  lesions  of  chronic  lepto- 
meningitis in  hospitals  for  the  insane. 
The  importance,  however,  of  the  recog- 
nition of  the  traumatic  cases  has  led  me 
to  mention  it  prominently,  and  to  lay 
stress  upon  its  occasional  occurrence 
without  definite  localizing  symptoms; 
because  very  frequently  the  prefrontal 
or  the  post-parietal  region  is  the  site  of 
the  injury,  thus  giving  us  few  motor 
symptoms,  unless  the  process  extends  be- 
yond the  limits  of  the  original  trauma- 
tism. 

The  clinical  history  of  cases  of  chronic 
leptomeningitis  may  present  signs  of 
cither  basal  or  vertical  origin,  or  focal 
-symptoms  may  be  present,  especially  in 
the  syphilitic  cases.  The  symptoms  do 
not  depend  upon  the  character  of  the 
cause  producing  the  trouble,  but  simply 
upon  the  local  lesion  and  its  location,  in- 
tensity, and  extent.  There  is  no  definite 
■clinical  picture  to  present,  and  the  symp- 
toms noted  are  those  common  to  several 
other  conditions.  It  is  only  when  con- 
sidered in  connection  with  the  history  of 
the  case  and  with  their  mode  of  develop- 
ment and  course  that  they  can  point 
with  any  certainty  to  this  disease.  The 
symptoms  in  adults  or  old  age  include 
persistent  headache,  usually  dull  and 
aching,  but  at  times  complained  of  as 
sudden  shooting  pains  through  the  head, 
and  in  other  cases  it  may  be  localized 
dull  and  boring;  rapidly  increasing  de- 
bility, with  loss  of  flesh  in  the  old,  with 
■or  without  paresis  of  the  limbs;  profound 
mental  depression,  or  stupor,  or  mere 
apathy  or  varying  degrees  of  mental  ex- 
altation in  younger  subjects  especially; 
attacks  of  vertigo  or  syncope;   occasional 


attacks  of  causeless  nausea  and  vomiting; 
optic  neuritis  may  be  present,  but  is 
often  absent;  more  decided  symptoms 
may  exist  when  the  cortex  itself  is  in- 
volved, as  in  a  case  reported  by  Mills, 
presenting  '"athetoid  spasm,  myotomia, 
and  diffuse  bilateral  disturbances  of  sen- 
sation, which  was  found  to  be  due  to 
chronic  convexity,  meningitis  of  both 
hemispheres  with  cortical  and  subcor- 
tical softening,  the  lesion  being  most 
marked  in  the  postero-parietal  region." 
This  case  also  had  recurring  attacks  of 
Jacksonian  epilepsy.  It  is  impossible 
within  the  limits  of  this  paper  to  give 
more  than  the  merest  glimpse  of  the 
wide  range  of  symptoms  which  occur  in 
these  cases  of  chronic  leptomeningitis. 
Fully  one-half  of  the  cases  are  secondary 
to  other  affections  of  the  brain  or  to  the 
bodily  manifestations  of  one  or  other 
of  the  diatheses  already  referred  to  as 
etiological  factors.  Thus,  its  symptoms 
may  complicate  those  of  brain-tumor  or 
brain-abscess,  traumatism,  embolism  and 
thrombosis,  and  cerebral  atrophy;  or 
they  may  arise  in  the  course  of  general 
tuberculosis,  or  as  the  tertiary  stage  of 
syphilis. 

Etiology. — Chronic  cerebral  leptomen- 
ingitis arises  (1)  in  infancy  or  childhood 
from  inherited  disease  or  an  acute  attack 
drifting  into  a  chronic  conditon,  well  de- 
scribed by  Gee  and  Barlow.  (2)  Certain 
other  cases  may  arise  acutely,  including 
the  traumatic  type  of  the  disease,  which 
can  quite  frequently  be  traced  directly 
to  a  definite  injury  at  the  position  of  the 
lesions  found  post-mortem.  (3)  The 
largest  number  of  all  cases  in  adults  are 
due  to  structural  alterations  dependent 
upon  antecedent  syphilis,  tuberculosis, 
chronic  alcoholism,  rheumatism,  and 
gout,  and  a  large  proportion  of  the  cases 
become  insane  at  some  stage  of  the  dis- 
order. 
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The  view  is  now  quite  commonly  held 
that  infection  occurs  in  these  eases  as 
the  causative  factor.  This  is,  however, 
by  no  means  proved,  and  is  largely  con- 
jectural. 

Pathology. — The  post-mortem  appear- 
ances vary  a  great  deal  according  to  the 
duration  of  the  disease  and  the  nature  of 
the  inflammation. 

Tuberculosis  chiefly  affects  the  base, 
although  its  lesions  may  appear  anywhere 
else  over  the  surface  of  the  hemispheres. 
The  syphilitic  lesions  appear  as  more  or 
less  cheesy,  gummatous,  or  fibroid  lesions 
which  at  times  invade  the  cortex.  When 
the  inflammation  is  of  a  simple  character 
most  of  the  lesions  are  of  connective-tis- 
sue deposits  in  the  pia  and  especially 
noticeable  in  their  effect  upon  the  blood- 
vessels, which  may  be  greatly  thickened 
and  even  obliterated  in  areas. 

When  the  cases  are  of  less  duration 
the  exudate  may  be  pus  or  sero-puru- 
lent  matter  mixed  with  poorly-organized 
patches  of  lymph.  Cases  are  numerous 
in  which  the  cerebral  membranes  are 
closely  matted  together  by  connective- 
tissue  adhesions,  and  in  such  cases  ■  the 
dura  may  be  firmly  adherent  to  the  skull 
and  the  pia  less  firmly  to  the  brain-sub- 
stance. The  choroid  plexuses  and  the 
ependyma  frequently  show  marked  le- 
sions, and  at  times  are  covered  by  a 
lymphatic  or  purulent  exudate.  The 
veins  are  commonly  overdistended  with 
blood,  but  in  long-standing  cases,  in 
which  there  is  almost  always  a  marked 
atrophy  of  the  brain,  a  compensating 
cedema  of  the  membranes  is  usually  pres- 
ent, and  this  serous  exudate  may  be  so 
abundant  as  to  exert  sufficient  pressure 
upon  the  blood-vessels  to  empty  them 
and  cause  a  post-mortem  appearance  of 
extreme  cerebral  anaemia.  In  marked 
cases  of  this  kind  the  pia-araehnoid 
may,    in   its    cedematous    condition,   be 


fully  one-half  inch  thick  over  the  su- 
perior surface  of  the  brain  and  much 
thicker  when  it  dips  down  into  the  cere- 
bral fissures  and  sulci.  In  other  cases  no 
oedema  is  present,  but  scattered  patches 
of  white  fibroid  thickening  are  scattered 
over  the  surface  of  the  pia,  or  along  the 
cranial  nerve-roots  at  the  base.  The 
location  of  these  often  explain  special 
points  in  the  symptomatology  during 
life.  Bevan  Lewis  states  that  thickening 
of  the  pia  mater  is  present  in  nearly  one- 
half  of  the  autopsies  upon  insane  persons, 
and  my  experience,  as  pathologist  at  the 
Morris  Plains  Hospital  for  the  Insane, 
fully  corroborates  his  estimate  of  the 
great  frequency  of  this  lesion  in  insanity. 
It  is  probable  that  the  chronic  inflamma- 
tory changes  above  referred  to,  when  oc- 
curring in  this  class  of  patients,  together 
with  the  oedema  and  cerebral  atrophy, 
are  all  links  in  the  chain  of  degenerative 
changes,  which  are  primarily  due  to  path- 
ological alterations  in  the  walls  of  the 
blood-vessels.  In  the  tubercular  and 
syphilitic  cases,  and  in  those  cases  due 
to  chronic  alcoholism  and  traumatism, 
the  same  cannot  be  said,  for,  although  it 
is  true  that  the  lesions  themselves  are 
most  frequently  secondary,  they  have,  in 
such  cases,  a  much  greater  causal  relation 
with  the  symptoms  observed  during  life. 

Prognosis.  —  The  prognosis  is  very 
grave  in  all  these  cases.  Early  recogni- 
tion of  the  condition  is  important,  and 
may  result  in  the  cure  of  some  cases, 
especially  among  those  of  syphilitic  ori- 
gin. Operation  in  focal  lesions  due  to 
traumatism  may  likewise  effect  a  cure, 
but  the  outlook  in  the  vast  majority  of 
cases  is  bad,  for  they  rarely  come  under 
observation  until  the  lesions  in  the  mem- 
branes are  advanced,  and  their  secondary 
injurious  effects  upon  the  brain  clearly 
well  marked. 

Treatment.  —  The   patient   in    whom 
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chronic  leptomeningitis  is  suspected 
should  be  relieved  of  all  care  and  worry 
as  far  as  possible.  The  hygiene  and  diet 
should  be  strictly  regulated.  The  exer- 
cise should  be  suited  to  the  physical  con- 
dition of  the  patient,  and  the  general 
vitality  increased  in  every  possible  man- 
ner. Tonics,  good  food,  massage,  elec- 
tricity, and  the  careful  regulation  of  the 
bodily  secretions  are  the  chief  means  at 
our  disposal.  The  man  who  has  been 
overworked  should  have  complete  change 
of  air  and  scene,  and  for  the  otherwise- 
healthy  cases  a  long  trip  to  the  woods  of 
northern  Maine  or  Canada  during  the 
summer  and  early  fall  sometimes  proves 
of  great  value  in  so  changing  the  nutri- 
tion of  the  patient,  and  increasing  the 
vital  resistive  element  of  the  system  to 
such  a  degree,  that  a  markedly  favorable 
impression  is  made  upon  the  chronic 
meningeal  inflammation,  which  is,  as  we 
have  seen,  too  often  of  the  nature  of  a 
degeneration,  in  that  it  usually  occurs 
coincidentally  with  other  degenerative 
changes. 

The  other  indications  are  to  relieve 
headache  when  present,  and  diminish,  if 
possible,  the  local  lesions.  In  syphilitic 
cases  treated  early  there  is  hope  of  real 
or  relative  cure,  or  of  great  improvement 
in  other  cases  if  the  general  health  will 
permit  of  mercury  and  the  iodides.  In 
cases  permitting  their  free  use,  they 
should  be  given  in  full  doses  to  their  de- 
cided physiological  limit.  In  weak  cases 
small  doses  must  he  given,  and  even  these 
are  sometimes  poorly  borne. 

Traumatic  cases  demand  careful  study 
to  decide  whether  an  operation  should  be 
done.  This  should  only  be  performed 
when  from  the  localizing  symptoms  there 
is  sufficient  hope  of  relieving  irritation 
or  pressure  symptoms  to  warrant  the  risk 
of  trephining.  When  clearly  focal  men- 
ingeal symptoms  occur  after  traumatism 


and  at  the  point  of  injury,  the  trephine 
should  be  used,  and  if  thickened  and  in- 
durated membrane  is  found  the  fibroid 
tissue  should  be  excised.  At  times  the 
mere  removal  of  a  button  of  bone  will 
relieve  the  symptoms,  probably  by  relief 
of  intracranial  tension. 

Counter-irritation  is  advised,  by  some 
writers,  by  cautery  or  seton  to  the  back 
of  the  neck.  Frequent  hot  baths  may  be 
tried  in  suitable  cases.  Ergot  and  bro- 
mides are  said  to  be  useful,  and  do  aid  in 
relieving  pain.  For  insomnia  it  is  best 
to  avoid  opium,  and  employ  sulphonal, 
trional,  or  a  mixture  of  chloral  and  bro- 
mide of  sodium.  While,  in  general,  ad- 
vanced cases  yield  small  returns  to  treat- 
ment, some  cases  of  chronic  leptomenin- 
gitis will  be  found  in  which  persistent 
careful  treatment  will  amply  repay  the 
effort  by  the  most  gratifying  results. 

Spinal  Meningitis. 

Spinal  meningitis  means  inflammation 
of  the  meninges  of  the  spinal  cord.  The 
same  general  anatomical  and  patholog- 
ical conditions  govern  inflammation  of 
the  membranes  of  the  spinal  cord  as  have 
been  referred  to  in  connection  with  cere- 
bral meningitis.  Thus,  inflammation  of 
the  spinal  membranes  may  be  divided 
into  (1)  pachymeningitis,  which  may  be 
external  or  internal,  in  its  location;  and 
(2)  leptomeningitis,  which  may  be  acute 
or  chronic.  Just  as  in  the  brain,  inflam- 
mation of  any  one  of  the  spinal  mem- 
branes may  spread  to  and  include  the 
others,  or  the  substance  of  the  spinal 
cord  itself  may  be  involved,  and  this 
meningomyelitis  corresponds  in  its  eti- 
ology and  pathology  to  meningoenceph- 
alitis occurring  so  often  in  the  brain  as 
a  result  of  primary  inflammation  of  the 
membranes.  Clinically  and  pathologic- 
ally it  is  impossible  to  always  draw  dis- 
tinctions between  inflammatory  states  of 
the  spinal  membranes,  and  this  classifica- 
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tion  of  the  subject  upon  a  purely  ana- 
tomical basis  is  somewhat  misleading, 
although  for  purposes  of  conciseness  and 
clearness  of  description  it  has  been  fol- 
lowed by  writers  upon  the  subject. 

External  Spinal  Pachymeningitis. 

Definition.  — ■  External  spinal  pachy- 
meningitis means  inflammation  of  the 
outer  layer  of  the  spinal  dura  mater.  It 
is  a  secondary  affection. 

Symptoms.  —  These  will  depend  upon 
the  location  and  extent  of  the  pachymen- 
ingitis. There  is  tenderness  over  the  af- 
fected portion  of  the  spine,  pain  radiat- 
ing over  the  spinal  nerves  involved, 
hyperaesthesia  and  spasm  of  the  skin  and 
muscles  supplied  by  them,  changing  to 
complete  anaesthesia  and  paralysis  should 
the  inflammation  be  a  destructive  one, 
or  if  the  nerves  are  functionally  cut-  off 
by  pressure  of  the  exudate.  In  extreme 
cases  the  spinal  cord  in  compressed,  and 
we  may  have  spastic  paraplegia,  and 
other  evidences  of  pressure.  A  secondary 
myelitis  is  often  set  up  by  the  same  cause 
producing  the  pachymeningitis,  and  the 
symptoms  of  the  lesions  are  often  asso- 
ciated. 

Diagnosis.  —  This  depends  upon  the 
recognition  of  the  cause.  In  obscure 
cases  it  may  be  taken  for  myelitis,  with 
which  it  is  frequently  associated  as  com- 
pressive myelitis.  A  review  of  the  his- 
tory of  pain,  hyperaesthesia  extending 
over  some  weeks  or  months,  with  final 
development  of  paralytic  symptoms,  sep- 
arates the  affection  from  myelitis,  with 
its  girdle  sensation,  decided  onset,  and 
early  paralysis. 

Etiology. — The  chief  causes  of  spinal 
pachymeningitis  is  caries  of  the  spinal 
vertebra?,  as  in  vertebral  tuberculosis, 
Pott's  disease,  and  from  tumors  or  ab- 
scesses pressing  on  the  spinal  column 
and  causing  erosion  of  the  vertebrae.  It 
may  also  arise  from  collections  of  pus  in 


the    pleura,    peritoneum,    and    posterior 

mediastinum. 

Case  of  spinal  caries  with  pachymen- 
ingitis involving  the  dorsal  and  cauda- 
equinal  regions.  Cheesy  nodules  were 
found  in  both  lungs  and  thickened 
patches  of  dura,  on  which  were  cheesy 
nodules  that  pressed  upon  the  cord.  The 
arms  and  legs  had  been  paralyzed,  con- 
tracted, and  atrophied.  Sinkler  (Jour,  of 
Nerv.  and  Mental  Dis.,  June,  '90). 

Case  of  cerebro-spinal  meningitis  of 
tubercular  origin,  beginning  in  the  inter- 
nal surface  of  the  dura  mater  of  the  cord 
and  only  involving  the  bone  secondarily. 
Bewley  (Brit.  Med.  Jour.,  June  11,  '92). 

Pathology.  —  The  affected  portion  of 
the  spinal  dura  in  cases  of  simple  trans- 
mitted irritation,  may  be  thickened  by 
organized,  newly-formed  connective  tis- 
sue. Very  frequently  in  tubercular  cases 
it  is  the  seat  of  suppuration  or  exhibits 
great  thickening  with  deposits  of  cheesy 
pus  here  and  there.  When  malignant 
tumor  is  the  cause,  it  may  be  indistin- 
guishable from  the  tumor-tissue. 

Prognosis.— The  prognosis  is  bad  un- 
less surgical  relief  can  be  afforded.  Cases 
caused  by  Pott's  disease  offer  the  most 
hope  of  recovery. 

Treatment.  —  This  will  depend  upon 
the  causes  mentioned  under  Etiology, 
and  the  reader  is  referred  to  the  sections 
devoted  to  them  for  a  full  description 
of  appropriate  therapeutic  and  surgical 
treatment.  The  majority  of  cases  arise 
from  spinal  caries;  so  that  the  treatment 
of  this  affection  is  practically  that  of 
Pott's  disease.  Counter-irritation  may 
be  used  from  time  to  time,  but  only  after 
the  spine  has  been  immobilized.  Tonics, 
and  a  life  in  the  air  and  sunshine  daily, 
are  valuable  aids  in  treatment. 

Internal  Spinal  Pachymeningitis. 

Definition.  —  Internal  spinal  pachy- 
meningitis is  a  chronic  inflammation  of 
the  inner  surface  of  the  spinal  dura 
mater,  marked  frequently  by  coincident 
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haemorrhage,  and  analogous  to  the  cere- 
bral form  of  the  disease. 

Symptoms. — The  disease  begins  slowly 
and  no  very  marked  symptoms  denote 
the  beginning  of  the  disease.  Hyperaes- 
thesia  and  pain  over  the  spine,  or  at  the 
periphery  of  the  spinal  nerves  arising 
from  the  diseased  area,  may  be  for  a  long 
time  the  only  clinical  features  noted. 
As  the  disease  progresses  there  is  a 
gradually-developed  paresis,  with  at- 
rophy of  the  muscles  supplied  by  these 
nerves,  together  with  a  corresponding 
distribution  of  anaesthesia.  When  the 
cord  is  compressed  by  the  exudate,  spas- 
tic paraplegia  is  added  to  the  symptoms, 
or,  if  the  compression  is  in  the  cervical 
region,  all  the  muscles  below  that  point 
are  spastic  and  paretic.  The  reflexes  are 
increased  in  the  paralyzed  limbs.  Most 
of  the  cases  die  from  intercurrent  disease 
or  gradual  exhaustion,  frequently  added 
to  by  the  occurrence  of  bed-sores. 

Diagnosis. — The  diagnosis  from  myeli- 
tis may  be  difficult.  In  the  later  stages 
they  are  very  often  associated.  Symp- 
toms of  spinal-cord  irritation  are  more 
prominent  in  the  meningeal  affection, 
while  anaesthesia  and  paralysis  are  usu- 
ally more  complete  in  myelitis.  In  in- 
ternal spinal  pachymeningitis  the  onset 
is  slower,  and  the  developments  of  the 
more  severe  symptoms  of  the  affection  is 
much  more  delayed  than  in  ordinary 
cases  of  myelitis.  The  history  of  the  case 
is  important  in  diagnosis,  and  the  coin- 
cident existence  of  cerebral  symptoms 
may  assist  in  forming  an  opinion.  The 
pain  of  pachymeningitis  is  made  worse 
by  even  slight  movements,  while  that  of 
myelitis  is  not  influenced  by  movements 
of  the  body.  Eigidity  and  contractions 
of  muscles  are  far  more  common  in  in- 
ternal pachymeningitis,  while  inconti- 
nence of  the  bladder  and  rectum  is  a 
marked  feature  of  myelitis. 


Etiology. — This  lesion  is  found  in  gen- 
eral paresis  of  the  insane,  and  also  occurs 
as  a  result  of  syphilis,  traumatism,  ex- 
posure to  cold,  chronic  alcoholism,  and 
possibly  as  the  result  of  the  rheumatic 
or  gouty  diathesis.  Like  the  analogous 
brain  condition,  it  is  a  disease  of  the  male 
sex  in  the  vast  majority  of  cases,  and 
occurs  chiefly  after  the  age  of  thirty 
years,  most  cases  occurring  between  the 
fortieth  and  sixtieth  years. 

Pathology. — The  inner  surface  of  the 
dura  presents  the  same  lesions  which  are 
seen  in  the  brain  in  similar  conditions 
of  system.  There  is  great  thickening  of 
the  dura,  due  to  successive  layers  of 
pseudomenbranous  formation,  into  which 
small  or  large  hemorrhages  have  oc- 
curred from  time  to  time  during  the 
progress  of  the  disease.  The  disease  may 
be  found  throughout  the  whole  length  of 
the  spinal  cord,  or  it  may  be  limited  to 
a  few  inches  or  even  less.  The  circum- 
scribed form  of  the  affection  is  apt  to  be 
in  the  cervical  region. 

In  hypertrophic  pachymeningitis  and 
chronic  infarction  of  the  spinal  cord,  the 
pachymeningitic  deposit  extends  along 
the  small  vessels  into  the  substance  of 
the  cord,  the  small  vessels  of  the  pe- 
riphery being  the  carriers  of  the  infarc- 
tion to  the  peripheral  layers  of  the  cord, 
which  are  thereby  destroyed;  while  by 
means  of  the  arteries  of  the  anterior 
longitudinal  fissure  the  destructive  sclero- 
sis invades  the  cells  of  the  anterior  horns 
and  brings  about  degeneration  of  the 
pyramidal  tracts,  commissural  fibres,  and 
the  fibres  of  the  anterior  root-zones,  ex- 
tending even  into  the  anterior  roots; 
the  latter,  however,  and  the  spinal-nerve 
roots  in  general,  are  chiefly,  and  directly, 
affected  by  the  external  pachymeningitic 
deposit.  The  foci  of  softening  are  the 
result  of  infectious  cellular  infiltration, 
as  was  the  pachymeningitic  process 
which  preceded  it.  Tuberculosis  and 
syphilis,  chiefly  the  latter,  are  probably 
in  most  cases  the  diseases  from  which 
the    pachymeningitis    develops.      Adam- 
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kiewicz    (Wiener   med.   Presse,   Apr.   27, 
'90). 

Prognosis.  —  The  prognosis  is  bad  in 
almost  all  eases,  and  chiefly  because  of 
the  usually  broken-down  general  condi- 
tion of  the  patient.  A  few  cases  of  cure 
have  been  reported,  and  in  other  cases 
the  symptoms  may  possibly  be  arrested 
by  careful  and  persistent  treatment. 

Treatment. — The  same  general  meas- 
ures advised  in  cases  of  chronic  cerebral 
leptomeningitis  are  of  use  here,  and  the 
reader  is  referred  to  the  paragraph  de- 
voted to  its  treatment.  The  earlier  the 
condition  is  suspected,  the  greater  the 
hope  of  relief  or  cure.  Locally,  coun- 
ter-irritation may  be  tried  by  means  of 
painting  the  spine  with  strong  tincture 
of  iodine  from  time  to  time,  or  by  means 
of  the  Paquelin  cautery  applied  over  the 
seat  of  the  suspected  lesion.  They  act 
favorably  upon  the  pain  and  tenderness 
present.  Internally,  if  the  patient's  con- 
dition will  bear  it,  specific  treatment 
should  be  cautiously  employed  in  syph- 
ilitic cases,  the  doses  being  gradually  in- 
creased. In  cases  presenting  signs  of  a 
localized  lesion,  the  question  of  surgical 
operation  may  be  considered,  which  is 
warranted  by  the  otherwise-hopeless  con- 
dition which  results  after  compression  of 
the  cord  is  established. 

Acute  Spinal  Leptomeningitis. 

Definition. — Acute  spinal  leptomenin- 
gitis means  an  acute  inflammation  of  the 
pia-arachnoid  of  the  spinal  cord;  but 
very  often  the  spinal  dura  mater  and  the 
spinal  cord  itself  are  also  affected  by 
contiguity.  The  view  is  now  general 
that  the  disease  is  almost  always  due  to 
infection,  as  is  the  case  in  cerebral  lepto- 
meningitis. 

Varieties. — The  chief  clinical  varieties 
are  (1)  cases  arising  from  the  infection 
of  epidemic  eerebro-spinal  meningitis, 
which  may  expend  itself  in  some  cases  on 


the  spinal  membranes  alone,  with  very 
slight  or  no  involvement  of  the  cerebral 
meninges;  (2)  sporadic  cases  of  the  same 
disease;  (3)  cases  apparently  due  to  dia- 
thetic conditions,  including  tuberculosis, 
syphilis,  and  rheumatism;  (4)  cases  aris- 
ing in  the  course  of  septicaemia,  pyaemia, 
and  other  acute  infectious  diseases;  (5) 
cases  due  to  direct  extension  of  the  in- 
flammation from  the  cerebral  mem- 
branes, usually  limited  to  the  cervical 
cord;  (6)  cases  following  traumatism  and 
surgical  operations  upon  the  spinal  col- 
umn. 

Symptoms. — Acute  spinal  leptomenin- 
gitis has  a  sudden  onset,  except  in  the 
syphilitic  and  tuberculous  cases,  which 
may  arise  less  abruptly  and  run  a  sub- 
acute course.  The  prodromes  are  usu- 
ally few  and  may  be  so  slight  as  to  es- 
cape notice.  Sometimes  there  is  a  gen- 
eral sense  of  being  unwell;  or  malaise, 
with  restlessness,  may  be  complained  of; 
occasionally  there  is  a  history  of  vomit- 
ing for  some  days  prior  to  the  onset. 
When  the  onset  occurs  it  is  ushered  in 
by  a  severe  chill,  sharp  agonizing  pain 
in  the  back,  shooting  pains  in  the  limbs 
or  about  the  body,  with  fever,  vomiting, 
tenderness  along  the  spine,  easily  elicited 
by  percussion,  or  made  evident  by  hold- 
ing a  hot,  moist  sponge  over  the  spine. 
These  symptoms  are  followed  within  a 
few  hours  by  spasmodic  rigidity  of  the 
spinal  muscles,  retraction  of  the  head  if 
the  cervical  cord  is  involved,  and  flexion 
of  the  limbs  upon  the  trunk,  with  very 
marked  rigidity  of  the  limbs.  The  ab- 
dominal muscles  are  contracted,  giving 
an  apparent  retraction  of  the  abdomen, 
and  the  chest-muscles  may  be  so  fixed  by 
spasm  as  to  cause  embarrassment  of  the 
respiration.  If  the  medulla  oblongata  is 
affected,  rapid,  irregular,  or  Cheyne- 
Stokes  respiration  may  be  observed,  with 
rapid  and  irregular  cardiac  action  due  to 
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the  same  cause.  There  is  marked  gen- 
eral muscular  hyperaesthesia,  and  any 
attempted  movement  of  the  limbs  adds 
greatly  to  the  sufferings  of  the  patient. 
The  pulse  may  be  very  rapid,  and  is  often 
most  irregular.  The  temperature  varies 
from  subnormal  to  104°  F.,  and  a  lower 
range  is  the  rule.  The  reflexes  are  di- 
minished except  at  the  beginning,  when 
they  may  appear  to  be  exaggerated.  The 
skin  may  be  flushed,  pale,  or  livid  in  ap- 
pearance. A  deep-red,  persistent  mark- 
ing follows  the  pressure  or  stroke  of  the 
finger-nail  over  the  skin.  The  form  of 
paralysis  which  may  develop  after  the 
symptoms  above  noted  will  depend  upon 
the  location  of  the  inflammation  and  the 
affected  roots  of  the  spinal  nerves.  Usu- 
ally the  inflammation  is  wide-spread  and 
nearly  all  parts  of  the  spinal  membranes 
are  involved  in  the  process.  The  most 
common  type  of  paralysis  is  spastic  para- 
plegia, with  paresis  of  rectum  and  blad- 
der. This  form  in  cases  surviving  this 
period  presents  almost  identically  all  the 
symptoms  of  cross-myelitis,  and  as  the 
case  progresses  bed-sores  are  a  distressing 
feature  of  the  case.  The  duration  of  the 
disease  is  from  a  few  days  to  a  few  weeks, 
when,  if  the  patient  survive,  a  slow, 
tedious  recovery  may  occur.  Eecovery  is 
nearly  always  coupled  with  some  degree 
of  paresis  or  paralysis,  which  is  very  per- 
sistent, and  too  often  permanent. 

Diagnosis.  —  The  diagnosis  of  acute 
spinal  leptomeningitis  is  sometimes  very 
difficult.  The  symptoms  of  spinal  irrita- 
tion observed  in  the  acute  infectious  dis- 
eases at  times  simulate  very  closely  this 
.affection,  but  post-mortem  examination 
does  not  often  reveal  its  lesions.  The 
course  of  the  disease  in  these  pseudo- 
cases  will  generally  differentiate  them, 
for  it  is  at  the  beginning  of  such  spinal 
symptoms  that  the  mistake  is  liable  to  be 
made.     The   diagnosis   of  the   different 


forms  met  with  is  often  exceedingly  dif- 
ficult. The  presence  of  tuberculosis  in 
the  lungs  or  elsewhere  is  an  aid  to  diag- 
nosis, and  the  same  may  be  said  of  the 
known  presence  of  syphilitic  infection  or 
positive  active  lesions  of  this  disease. 
Cases  arising  during  epidemics  or  en- 
demics are  easily  recognized.  So  are  the 
cases  arising  from  traumatism,  opera- 
tions on  the  spine,  and  those  due  to  ex- 
tension from  the  cerebral  membranes. 
From  the  nature  of  the  post-mortem  ap- 
pearances it  is  seen  how  frequently  the 
spinal  cord  may  suffer  in  this  disease,  so 
that  in  the  later  stages  myelitis  is  fre- 
quently co-existent  with  it.  In  the  first 
of  the  illness  it  is  distinguished  from 
myelitis  by  the  paralysis  and  absence  of 
marked  pain  in  myelitis,  and  also  by  the 
very  variable  character  of  the  pulse  and 
temperature-curve  in  acute  leptomenin- 
gitis. 

Bacteriological  investigation  is  an  im- 
portant means  in  the  diagnosis  of  spinal 
meningitis.  This  bacteriological  obser- 
vation may  be  performed  by  taking  a 
small  quantity  of  blood  from  a  vein, 
putting  it  into  a  thermostat  warmed  to 
.  98.6°  F.,  and  leaving  it  there  for  ten  or 
twelve  hours.  If  the  diplococcus  is  pres- 
ent in  the  blood,  numerous  colonies  of 
these  micro-organisms  will  be  seen  upon 
the  surface  of  the  coagulum.  Bozzolo 
(Internat.  klin.  Rund.,  Mar.  31,  '89). 

Only  4  cases  of  central  softening  of  the 
spinal  cord  in  syphilitic  meningitis  have 
been  described.  It  is  liable  to  be  mis- 
taken for  syringomyelia.  Case  of  female 
who  had  had  syphilis.  The  illness  began 
with  pain  in  the  back,  followed  by  head- 
ache, then  weakness  and  rigidity  of  legs. 
The  patellar  reflex  disappeared.  Later, 
painful  spasmodic  contractions  often 
occurred  in  right  leg,  and  later  still  girdle 
pains  became  troublesome.  The  legs 
finally  became  atrophied  and  completely 
paralyzed,  and  bed-sores  and  paralysis  of 
sphincters  developed.  Post-mortem  ex- 
amination disclosed  a  central  cavity, 
localized  to  the  gray  matter,  extending 
from  the  lower  lumbar  to  the  upper  cer- 


410 


MENINGITIS.     ACUTE  SPINAL  LEPTOMENINGITIS.     PATHOLOGY. 


vical  regions,  also  syphilitic   meningitis 

and  syphilitic  disease  of  the  vessels.  -  H. 

Wullemveber  (Munch,  med.  Woch.,  Aug. 

9,  '98). 
From  subdural  and  interspinal  haem- 
orrhage it  is  differentiated  by  the  great 
suddenness  of  the  former  affections, 
which  instantly  produce  their  symptoms, 
and  always  follow  some  obvious  trau- 
matic cause.  Subdural  haemorrhage  is 
usually  followed  by  some  grade  of  lepto- 
meningitis soon  after  its  occurrence. 

Etiology. — The  great  majority  of  cases 
arise  from  infection  of  the  pia-arachnoid, 
although  the  source  of  the  infection  is 
often  difficult  or  impossible  to  trace. 
The  spinal  type  of  leptomeningitis  oc- 
curs quite  frequently  during  epidemics 
of  the  cerebro-spinal  form.  In  general 
practice  the  tubercular  form  is  the  one 
most  commonly  met  with.  Spinal  lepto- 
meningitis is  a  rare  complication  of  the 
acute  general  diseases,  such  as  pneumo- 
nia, typhoid  fever,  scarlet  fever,  yellow 
fever,  and  small-pox.  According  to 
Osler,  it  is  very  rare  in  pneumonia,  even 
when  cerebral  -leptomeningitis  occurs, 
excepting  for'  "the  first  two  or  three 
inches  of  the  cervical  region"  (Osier's 
"Practice  of  Medicine").  It  is  more  com- 
mon in  septicaemia  and  pyaemia.  Ex- 
posure to  cold  and  dampness  is  regarded 
as  a  cause  of  spinal  leptomeningitis  by 
some  writers. 

Pathology. — The  post-mortem  appear- 
ances vary  with  the  duration  of  the  case 
and  the  nature  of  the  inflammation. 
The  tendency  in  all  cases  is  to  spread, 
and  involve  the  whole  length  of  the 
spinal  canal,  but,  in  a  considerable  pro- 
portion of  cases  the  inflammatory  condi- 
tion is  limited  to  the  cervical  region. 
The  spinal  membranes  and  fluid  furnish 
excellent  conditions  for  the  growth  of 
pathogenic  bacilli,  and  for  this  reason 
wide-spread  lesions  are  usually  pres- 
ent. 


Cases  dying  within  a  few  days  present 
intense  congestion  of  the  pia-arachnoid, 
and  very  frequently  of  the  inner  surface 
of  the  dura  mater,  and  of  the  spinal  cord 
itself,  with  an  effusion  of  more  or  less 
turbid  serum;  or  the  exudate  may  con- 
sist of  sero-plastic  lymph.  In  other  cases 
the  exudate  is  purulent  and  very  abun- 
dant. When  the  disease  has  a  duration 
of  a  week  or  two  the  autopsy  reveals 
grayish-white  opaque  pia  mater.  In 
cases  of  longer  duration  there  may  be  ad- 
hesions formed  between  the  arachnopia 
and  the  dura,  and  the  pia  may  be  abnor- 
mally adherent  in  places  to  the  spinal 
cord.  Tubercular  inflammation  here 
does  not  differ  from  that  already  de- 
scribed in  treating  of  tubercular  inflam- 
mation of  the  cerebral  membranes,  and 
the  syphilitic  form  of  the  disease  like- 
wise presents  the  same  kind  of  inflamma- 
tory changes  which  have  been  described 
as  syphilitic  leptomeningitis.  All  of 
these  acute  inflammations  finally  attack 
the  nerve-roots  and  the  general  surface 
of  the  spinal,  cord,  and,  even  in  cases 
which  do  not  show  any  macroscopic  le- 
sions, by  the  microscope  very  marked 
lesions  of  acute  inflammation  of  the 
nervous  elements  are  found.  The  axis- 
cylinders  of  the  nerves  are  swelled  and 
degenerated,  and  in  the  cord  there  is 
proliferation  of  neurogliar  cells,  infiltra- 
tion of  leucocytes,  granular  degeneration 
of  nerve-fibres,  and  dilatation  of  the 
blood-vessels  and  their  sheaths  with  leu- 
cocytes. Various  forms  of  bacteria  have 
been  noted,  including  the  pneumococcus 
of  Friedlander  and  the  tubercle  bacillus. 
This  condition  of  meningomyelitis  exists 
in  some  degree  in  many  of  the  cases,  and 
at  times  may  be  so  marked  that  there  is 
seen  macroscopieally  superficial  soften- 
ing of  the  spinal  cord  and  the  nerve- 
roots;  while,  in  cases  dying  after  the  dis- 
ease has  become  chronic,  there  may  be, 
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in  addition,  extreme  changes  of  the 
spinal  cord  and  the  nerve-roots,  from 
adhesions  formed  in  places  between  the 
adherent  arachnopia  and  the  dura.  In 
such  cases,  besides  the  superficial  soften- 
ing of  the  cord,  there  is  found  parenchy- 
matous alterations  of  the  gray  substance 
or  foci  of  suppuration  in  other  parts  of 
the  cord. 

In  epidemic  cerebrospinal  meningitis 
two  kinds  of  alternation  in  the  cells  of 
the  spinal  cord  noted.  First,  slight 
changes  in  the  cells  of  the  anterior  horns, 
such  as  occur  from  various  poisons  and 
which  is  attributed  to  the  toxaemia  of 
the  disease,  viz.:  (1)  the  disappearance 
of  the  stainable  substance  of  Nissl  from 
dendrites  or  from  portions  of  the  den- 
drite or  of  a  cell-body;  (2)  the  forma- 
tion of  nodular  swellings  of  the  dendrites, 
these  swellings  corresponding  to  patho- 
logical accumulations  of  the  stainable 
substance;  and  (3)  a  tendency  to  dis- 
organization of  individual  Nissl  bodies, 
especially  at  the  periphery  of  the  cell. 
Second,  lesions  not  all  similar  to  the  first, 
but  practically  identical  with  those  which 
take  place  in  the  cell-body  of  a  neuron 
after  an  injury  of  the  axon  which  be- 
longed to  it.  These  latter  changes  were 
found  in  the  cells  of  the  anterior  horns 
and  in  those  of  Clarke's  columns.  L.  F. 
Barker  (Brit.  Med.  Jour.,  Dec.  25,  '97). 


Prognosis.  —  The  prognosis  is 
grave.  It  is  especially  serious  at  the  ex- 
tremes of  life,  which  bear  the  disease 
very  badly,  and  death  within  a  few  days 
is  the  most  frequent  termination  in  such 
cases.  The  rapidly-fatal  cases  are  char- 
acterized by  very  abrupt  onset,  high 
fever,  and  extensive  involvement  of  the 
spine,  including  the  cervical  regions. 
Cases  in  which  the  cervical  region  is  af- 
fected are  always  most  serious.  The  out- 
look in  traumatic  and  syphilitic  cases  is 
more  favorable,  and  recovery  may  in 
some  of  these  cases  be  fairly  perfect.  In 
the  other  cases,  even  when  recovery  oc- 
curs, secondary  spinal  lesions  may  result 


from  inflammation  and  degeneration  of 
areas  of  the  cord  itself. 

Treatment. — As  soon  as  possible  after 
the  onset  of  the  disease  the  patient 
should  be  put  to  bed,  resting  on  the  side, 
or,  as  advised  by  some  writers,  upon  the 
abdomen,  over  several  pillows  placed  un- 
der the  patient.  This  has  the  advantage 
of  permitting  applications  to  the  spine, 
but  is  not  always  borne  by  patients. 
Morphine  sufficient  to  control  the  ago- 
nizing pains  should  be  administered  at 
once  hypodermically.  Prompt  applica- 
tions along  the  spinal  column  should  be 
made,  and  the  means  employed  may  in- 
clude wet  cupping,  leeches,  thermocau- 
tery, repeated  dry  cupping,  and  blisters. 
Leeches  should  not  be  used  in  the  cases 
of  young  children  or  in  weak  persons  of 
any  age,  but  should  be  reserved  for 
sthenic  subjects.  Dry  cups  are  a  valu- 
able measure  when  applied  vigorously 
and  repeatedly.  Care  should  be  exer- 
cised not  to  break  the  skin,  for  if  myelitis 
should  supervene  it  would  predispose  to 
the  formation  of  bed-sores.  If  well 
borne,  continuous  application  of  the 
spinal  ice-bag  is  a  valuable  measure.  At 
the  same  time,  internally  small  doses  of 
calomel  frequently  repeated  should  be 
given,  with  bromides  and  chloral  to  di- 
minish spinal  irritability.  A  very  valu- 
able remedy,  which  is  often  very  effica- 
cious in  allaying  pain,  and  probably  also 
acts  as  a  powerful  detergent,  is  the  hot 
bath  or  hot  pack. 

If  there  is  evidence  that  the  attack  is 
due  to  syphilis  or  rheumatism  as  under- 
lying causes,  specific  or  antirheumatic 
remedies  should  be  given  in  full  doses  at 
once.  Opium,  according  to  Stille  ("Epi- 
demic Cerebro-spinal  Meningitis,"  p. 
158,  '67),  is  most  efficacious  in  epidemic 
cerebro-spinal  meningitis,  and  by  anal- 
ogy it  should  be  used  with  hope  of  good 
results  in  limitinsr  the  inflammation  as 
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much  as  possible.  It  is  needed  usually 
for  the  excessive  pain  and  restlessness, 
and  may  be  combined  with  the  bromides 
and  with  chloral.  Ergot  and  tincture  of 
belladonna  are  both  used  at  times  dur- 
ing the  acute  stage  to  contract  the  blood- 
vessels, but  the  former  is  more  useful,  in 
combination  with  the  iodide  of  potas- 
sium, after  the  acute  stage  to  assist  in 
promoting  absorption,  while  the  value  of 
belladonna  in  such  cases  is  problematical. 
In  fact,  the  use  of  ergot  to  contract 
the  blood-vessels  of  an  inflamed  area  is 
largely  a  matter  of  clinical  habit,  and  no 
definite  proof  exists  that  it  really  has 
this  action  upon  the  inflamed  tissues. 

Should  the  patient  survive  the  acute 
stage,  milder  measures  of  counter-irrita- 
tion are  useful  in  keeping  up  a  detergent 
effect  upon  the  congested  spinal  cord. 
Hot  baths  may  be  continued,  and  the 
alternate  hot  and  cold  spinal  douche  is 
of  value  in  relieving  the  congestion. 

Massage  and  electricity  may  also  be 
used.  Internally  potassium  iodide  is  the 
best  absorbent.  It  should  be  combined 
with  mercurial  .treatment  in  syphilitic 
.  cases.  Mercurial  inunctions  may  be  em- 
ployed along  the  spine.  They  also  do 
good  by  the  counter-irritation  caused  by 
them.  When  cerebral  symptoms  arise, 
the  treatment  is  that  of  cerebro-spinal 
leptomeningitis,  which  has  already  been 
described. 

Chronic  Spinal  Leptomeningitis. 

Definition. — Chronic  spinal  leptomen- 
ingitis means  chronic  inflammation  of 
the  spinal  pia-arachnoid.  It  is  fre- 
quently associated  with  chronic  inflam- 
matory changes  of  the  adjacent  dura  and 
spinal  cord,  and  is  usually  a  sequence  of 
some  form  of  acute  spinal  leptomeningi- 
tis. 

Symptoms.  —  The  sj'mptoms  in  lesser 
degrees  are  those  of  the  acute  form. 
Pain  in  the  back,  with  shooting  neuralgic 


pain  in  the  body  and  limbs,  and  frequent 
paresthesia  of  the  skin  over  correspond- 
ing areas  are  the  chief  symptoms.  Pa- 
ralysis is  infrequent  except  in  cases  where 
it  may  be  residual  from  the  primary 
acute  attack.  Eigidity  and  spasm  are 
not  marked  symptoms  of  the  chronic  dis- 
ease and  are  more  commonly  absent.  In 
some  cases  few  symptoms  are  present 
during  life.  In  all  cases  the  symptoms 
are  very  indefinite.  Some  form  of  skin 
eruption  has  been  noted,  with  hyperes- 
thesia, pain,  and  some  rigidity  of  the 
spinal  muscles.  It  runs  a  very  chronic 
course,  and  usually  exists  for  many  years 
prior  to  death. 

Diagnosis.  ^—  The  diagnosis  is  most 
often  obscure,  and  the  condition  can 
only  be  conjectured  from  the  group  of 
symptoms  enumerated,  when  associated 
with  a  clinical  history  predisposing  to 
the  condition. 

Etiology. — The  chief  etiological  feat- 
ures are  previous  attacks  of  leptomenin- 
gitis, chronic  alcoholism,  syphilis,  trau- 
matism, or  strain  of  the  spinal  column, 
and  as  a  complication  of  various  forms  of 
myelitis. 

Pathology. — The  post-mortem  appear- 
ances which  have  been  noted  are  thick- 
ening of  the  pia-arachnoid,  adhesions  of 
its  dura,  local  thickening  of  the  mem- 
branes enveloping  the  nerve-roots,  and 
adhesions  between  the  pia  and  the  spinal 
cord,  which  may  be  sclerosed  at  points 
where  adhesive  bands  are  attached  to  it. 

Prognosis. — Eecovery  from  this  form 
is  doubtful  and  probably  never  occurs, 
the  disease  slowly  progressing  until 
death. 

Treatment. — The  treatment  is  symp- 
tomatic. Mild,  intermittent  counter-irri- 
tation may  be  used  with  benefit  in  re- 
lieving the  pain.  Internally  the  iodide 
of  potassium  may  be  given  in  doses  com- 
mensurate with  the  general  condition  of 
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the  patient  and  with  the  existence  or  not 
of  a  syphilitic  history.  Tonics  and  all 
measures  tending  to  improve  the  sys- 
temic condition  of  the  patient  are  usu- 
ally necessary  to  these  cases. 

Chahles  M.  Hat, 

Philadelphia. 

MENOPAUSE,  DISORDERS  OF. 

General  Considerations. — All  the  or- 
ganic diseases  of  various  kinds  hegin  to 
show  their  full  effects  at  about  45  to 
50  years.  If  a  woman's  organs  are  not 
all  sound,  she  is  apt  to  break  down  at 
this  age;  on  the  other  hand,  if  there  are 
no  organic  disorders,  abnormal  condi- 
tions do  not  develop,  and  the  woman 
who  was  healthy  before  remains  healthy 
throughout  the  climacteric  period. 

The  association  of  morbid  conditions 
with  the  menopause  is  accidental  and  the 
result,  usually,  of  antecedent  causes,  es- 
pecially of  unphysiological  living.  The 
influence  of  perfect  nutrition andnatural 
living  during  the  premenstrual  and  ado- 
lescent years  upon  the  after-life  of  women 
is  of  the  most  salutary  and  far-reaching 
kind.  A.  H.  Bigg  (Amer.  Medico-Surg. 
Bull.,  Jan.,  '93). 

The  various  malignant  diseases,  which 
are  prone  to  show  themselves  at  about 
the  time  of  the  change  of  life,  are  often 
attributed  to  menopause  as  an  entity; 
but,  in  truth,  the  vitality  with  which  we 
are  endowed  is  always  diminishing^  the 
reserve  force  is  lessening,  and  at  an  age 
varying  from  45  to  55  years  there  is  very 
little  margin  to  draw  upon.  This  is  not 
confined  to  women,  however,  for  it  is 
seen  in  the  fact  that  men  are  not  ac- 
cepted for  enlistment  above  the  age  of 
forty-five,  while  at  sixty  they  may  also 
be  said  to  undergo  a  "change  of  life." 

The  menopause,  properly  speaking,  is 
only  one  feature  of  the  change  of  life. 
The  woman  is  no  longer  strong  enough 
to  bear  and  rear  children,  except  in  com- 


paratively few  cases.  She  has  not  the 
vitality  to  endure  the  continually  re- 
curring drain  of  menstruation,  and  this 
function  ceases  at  about  the  end  of  the 
ninth  lustrum,  varying  much  according 
to  race  and  climate. 

Series  of  250  cases  studied  as  regards 
the  age  at  which  menopause  takes  place. 
It  occurred  in  2  women  aged  37,  in  2 
aged  38,  3  at  39,  12  at  40,  3  at  41,  11  at 
42,  6  at  43,  and  8  at  44.  Beyond  the  nor- 
mal ages  the  change  came  on  in  3  pa- 
tients at  54,  and  in  the  same  number  at 
55,  and  in  1  at  56,  and  the  same  number 
in  patients  of  the  age  of  57,  5S,  and  59, 
respectively.  Parviainen  ("Mith.  aus  der 
gynak.  Klinik  der  Prof.  Engstein,"  vol. 
i,  Part  II,  '97). 

Menopause    in    five    cases    in    women 
whose  ages  ranged  from  twenty-two  to 
thirty-five   years.     Three   were   in   good 
health ;      in     one    menstruation    ceased 
after   typhoid   fever,   though   no   direct 
causal    relation    could    be    established. 
One  patient  subsequently  developed  dia- 
betes, from  which  she  died.     In  all,  men- 
struation had  previously  been  somewhat 
scanty,  and  three  had  been  sterile.     Cli- 
macteric disturbances  were  slight.     The 
usual     anatomical     changes,     especially 
atrophy  of  the  cervix,  were  well  marked. 
Treatment    in    true    cases     of    prema- 
ture   menopause    is    useless.        Siredey 
Comptes-rend.    de    la    Soc.    d'Obstet.    de 
Gyn.  et  de  Pa;d.,  Dec,  1903). 
The  disorders  of  the  menopause,  per 
se,  are  really  only  those  which  are  in 
some  way  connected  with  the  cessation 
of  menstruation,  and  they  are  compara- 
tively few  and  simple;    while  the  disor- 
ders  and   symptoms    occurring   at    the 
period  of  the  change  of  life  or  grand 
climacteric  in  either  sex,  but  especially 
in  woman,  are  many  and  various,  and 
often  very  severe. 

Of  late  years  the  frequency  of  opera- 
tions for  the  removal  of  the  ovaries  has 
caused  the  subject  of  the  sudden  and 
artificial  menopause  thus  brought  about 
to  assume  great  importance,  and,  as  its 
symptoms    and    its    disorders    can    be 
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studied  apart  from  the  symptoms  of  ad- 
vancing age  and  progressive  disease, 
much  valuable  light  has  been  thrown  on 
the  question  of  the  menopause  proper  by 
studying  the  history  of  the  symptoms 
following  the  post-operative  menopause. 

Among  the  afflictions  which  are  cus- 
tomarily attributed  to  menopause  are 
the  most-varied  nervous  manifestations, 
and  disturbances  of  temperament,  and 
even  of  mental  condition.  But  here, 
also,  it  is  necessary  to  discriminate  be- 
tween what  is  due  to  the  cessation  of 
menstruation,  and  all  the  woes  that 
begin  to  darken  the  life  of  so  many  mid- 
dle-aged women.  Fot,  at  this  period, 
some  women  are  profoundly  unhappy, 
and  not  without  reason.  Beauty  fades, 
they  grow  obese  and  gray,  and  feel  their 
age  in  all  their  social  relations.  Above 
all  there  is  the  feeling  that  there  is  no 
proper  sphere  of  activity  left  for  them. 
They  have  no  business,  as  men  have,  to 
occupy  their  attention.  A  woman  very 
probably  has  no  interests  which  really 
engross  her  and  give  her  an  aim  in  life. 
It  is,  indeed,  a  change  of  life;  but  it 
really  has  nothing  to  do  with  the  meno- 
pause. The  nervous  system  feels  the  in- 
fluence of  these  altered  conditions,  and 
despondency  continues  until  she  gets 
used  to  her  new  relations  with  her  sur- 
roundings and  acquires  new  interests. 

General  Symptoms. — The  disorders  of 
menopause  are  divisible  into  two  general 
classes,  which  are  subdivisible  into  sev- 
eral subclasses: — 


I.  Disorders  of  the 
circulation 


II. 


f  Flashes. 

I  Haemorrhages. 

f  Palpitations. 
Disorders  of  the  |  Hystero-neuroses. 
nervous  system  1  Psychical  Dis- 


L 


tnrbances. 


Besides  these,  it  is  necessary  to  recog- 
nize, practically,  a  third  division: — 


III.  Complications,  or  disorders  inci- 
dent to  the  period  of  life  during  which 
the  menopause  occurs. 

DlSOBDEBS     OE     THE     ClBCULATION. — 

Flushes.- — When  flashes,  or  flushes,  occur 
the  blood  rushes  suddenly  to  the  surface 
of  the  body,  particularly  to  the  face  and 
neck,  causing  a  violent  burning  and  ting- 
ling sensation  and  a  high  color,  followed 
in  a  few  minutes  by  a  free  and  distress- 
ing perspiration.  These  phenomena  are 
best  observed  in  vigorous  young  women 
from  whom  the  ovaries  have  been  re- 
moved, for  in  them  the  flashes  often 
come  on  within  two  or  three  weeks  of 
the  operation,  and  continue  for  several 
months,  or  even  for  over  a  year.  Tbey 
may  recur  as  often  as  once  in  fifteen 
minutes,  but  generally  the  intervals  are 
somewhat  longer.  After  six  or  eight 
weeks  the  flashes  become  less  frequent, 
without  diminishing  much  in  violence, 
and  finally  they  diminish  both  in  fre- 
quency and  intensity,  until  they  cease  to 
recur. 

[The  following  description  of  her  sen- 
sations is  written  by  a  very  intelligent 
young  lady,  from  whom  the  tubes  and 
ovaries  were  removed  eighteen  months 
previously,  for  a  small  fibroid  of  the 
uterus,  with  retroversion  and  incarcera- 
tion. The  tumor  in  the  uteru9  has  di- 
minished in  size  during  the  interval  of 
time,  and  the  uterus  is  held  in  proper 
position  by  ventrofixation. 

"I  am  afflicted  regularly  with  'flashes' 
at  intervals  of  from  40  to  50  minutes, 
day  and  night.  They  are  sometimes  pre- 
ceded by  slight  faintness  or  chill;  then, 
again,  with  dizzy  feeling,  or  slight  head- 
ache. I  can  almost  feel  myself  turning 
pale,  when  it  seems  that  the  blood  is 
leaving  every  part  of  body;  so  noticeable 
is  it  that  just  previous  to  a  'flash'  I  have 
been  asked  'Are  you  cold?'  'Are  you 
faint?'  or  'Are  you  ill?' 

"In  a  few  seconds,  however,  a  sort  of 
resigned  feeling  unconsciously  takes  pos- 
session of  me,  when  suddenly  a  wave  of 
heat  rushes  over  face,  arms,  and  upper 
part  of  body,  face  and  hands  turn  a  most 
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uncomfortable  red  color;  soon  the  heart 
beats  very  hard,  and  I  can  almost  hear 
it  thumping.  Soon  beads  of  moisture  be- 
gin to  stand  out  on  my  forehead,  chin, 
neck,  at  joining  of  lower  and  upper  arms, 
and  on  bosom,  after  which  the  heat  per- 
meates the  lower  part  of  body,  to  my 
toes. 

"When  a  'flash'  is  preceded  by  drowsi- 
ness, for  some  few  seconds  I  can  scarcely 
keep  my  eyes  open — seem  to  be  as  in  a 
dream,  and  arms  and  legs  feel  heavy. 
When  preceded  by  a  chill,  hands  and  feet 
feel  cold.  Always  before  'flash'  my  throat . 
feels  parched,  and  I  am  very  thirsty. 
'Flashes'  seem  to  be  more  severe  after  a 
hearty  meal."    E.  W.  Cushing.] 

In  the  physiological  menopause  the 
same  flashes  are  observed,  although, 
usually,  they  are  much  less  violent;  they 
are  also  apt  to  last  rather  longer,  some- 
times for  two  years  or  more.  Although 
these  are  usually  classified  as  disturb- 
ances of  the  circulation,  they  are  prop- 
erly nervous  phenomena.  The  vascular 
system  merely  responds  to  the  stimulus 
which  causes  blushing  under  emotion, 
and  is  not  in  itself  disordered  at  all. 
The  whole  subject,  therefore,  might  be 
included  properly  under  the  disorders  of 
the  nervous  system. 

Hcemorrhages.  —  Perhaps  the  same 
might  be  said  about  the  sudden  attacks 
of  haemorrhage  which  sometimes  occur 
at  about  the  time  of  the  menopause,  just 
as  they  do  at  puberty,  and,  indeed,  occa- 
sionally at  all  periods  of  the  sexual  life 
of  woman. 

So  many  cases  have  been  reported  that 
it  must  be  admitted  that  such  hfemor- 
rhages  really  occur  at  the  menopause, 
merely  as  a  result  of  vasomotor  disturb- 
ances, and  without  any  appreciable  dis- 
ease of  the  uterus. 

Nevertheless,  a  vigilant  and  painstak- 
ing skepticism  should  be  the  rule,  for 
usually  some  complication  will  be  found 
which  will  account  for  the  haemorrhages, 
especially  if  they  are  repeated  and  recur 


at  intervals  covering  a  considerable  space 
of  time.  The  apathy  and  credulity  with 
which  the  women  attribute  these  haemor- 
rhages to  the  change  of  life  are  only  the 
result  of  the  false  teaching  of  the  pro- 
fession at  times  when  the  pathology  of 
uterine  diseases  was  not  understood. 
Many  a  valuable  life  is  lost  because  flow 
at  this  time  is  attributed  to  the  climac- 
teric, when  really  there  is  grave  organic 
disease  present  and  progressing. 

Personal    observations    based    on    373 
eases.    Assuming  that  the  normal  men- 
opause occurs  between  the  ages  of  forty- 
five  and  fifty  years,  it  was  found  that  in 
130  women  the  climacteric   atrophy   of 
the   internal   genitals   was   present   too 
early.    In  40  menstruation  did  not  cease 
until  after  fifty  years;    13  were  fertile 
at  forty-five  years  and  over.     Senile  en- 
dometritis was  noted  in  7  cases.     In  4 
women  between  the  ages  of  fifty-eight 
and  seventy-one  years,  who  had  always 
enjoyed    good    health    since    the    meno- 
pause, metrorrhagia  appeared,  due,  ap- 
parently, to  calcification  of  the  uterine 
vessels,   since  no   other  cause   could   be 
assigned.      Kleinwachter     (Centralb.     f. 
Gyniik.,  No.  20,  1902). 
Disorders  of  the  Nervous  System. 
—  "Palpitations."  —  The    symptoms    of 
"palpitation  of  the  heart"  and  of  attacks 
of  syncope  from  which  women  suffer  at 
the  time   of  the   climacteric   are   quite 
similar    both    in    kind    and    degree    to 
those  with  which  a  certain  proportion 
of  women  of  all  ages  are  troubled.    The 
only  feature  peculiar  to  the  change  of 
life  is  that  women  often  present  these 
symptoms  at  that  period  who  have  not 
been  troubled  in  this  way  during  their 
previous  years,  and  who  certainly  have 
no  organic  lesion  of  the  heart.    Like  the 
flushing  and   the   uterine   haemorrhages 
mentioned  above,  these  symptoms  are  to 
be  understood  as  disturbances  of  regula- 
tion, not  as  diseases. 

Hystero-disturhances    and    Psychical 
Disturbances. — These  phenomena  do  not 
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differ  at  all  from  those  which  affect 
nervous  and  hysterical  women  at  other 
periods  of  their  lives,  the  only  peculiarity 
is  that  they  sometimes  attack  women 
who  have  always  been  free  from  such 
troubles. 

It  will  not,  therefore,  be  necessary  to 
describe  the  various  symptoms  and  varie- 
ties of  hysterical  and  hysterico-neurotic 
disturbances,  the  alterations  in  temper 
and  temperament,  ranging  all  the  way 
from  caprice  to  melancholy,  which  may 
affect  women  at  this  change  of  their 
lives.  What  is  desirable  to  know  is  why 
these  disturbances  should  affect  some 
women  at  this  time  and  not  others,  and 
whether  anything  can  be  done  to  relieve 
them. 

It  is  quite  evident  that  at  the  meno- 
pause we  have  to  do  with  two  processes: 

(1)  the  cessation  of  function  of  the  ova- 
ries and  of  the  menstruation,  which  is 
the   accompaniment   of   such   function; 

(2)  the  involution  of  the  uterus,  which 
goes  on,  or  should  go  on,  pari  passu  with 
the  diminution  of  ovarian  activity.  The 
histories  of  women  who  suffer  from  hys- 
terical and  nervous  disorders  at  the 
menopause,  and  those  of  women  who 
suffer  from  hyperinvolution  or  from 
originally  insufficient  development  of 
the  uterus  are  very  similar,  and  careful 
study  of  individual  cases  has  led  me  to 
believe  that  the  disturbances  of  the 
former  are  largely  due  to  want  of  proper 
relation  in  time  or  in  amount  between 
the  diminution  of  functional  activity  and 
the  involution  of  the  ovaries  and  of  the 
uterus,  respectively. 

When  the  function  of  the  ovaries 
ceases  too  suddenly  for  the  uterus,  or 
when  —  owing  to  congestion,  endome- 
tritis, polypi,  small  fibroids,  or  other 
causes — the  uterus  cannot  undergo  in- 
volution concurrently  with  the  ovary, 
flashes  and  haemorrhages   follow,   com- 


plicated with  the  general  train  of  symp- 
toms witnessed  after  surgical  removal  of 
the  ovaries. 

Haemorrhage  is  not  a  necessary  con- 
comitant of  the  menopause.  When  it 
does  occur,  other  than  a  metrorrhagia  in 
the  true  sense  of  that  term,  it  is  in  95 
per  cent,  of  the  cases  significant  of  a 
pathological  condition.  During  the  past 
three  years  4S2  healthy  women  over  52 
years  of  age  have  been  interrogated.  Of 
these  only  39  gave  a  history  of  what 
could  be  termed  a  haemorrhage  during 
the  menopause,  and  out  of  this  number 
only  5  gave  a  history  of  haemorrhage  of 
any  persistency.  In  287  tabulated  pa- 
tients, between  43  and  50  years  of  age, 
suffering  from  uterine  haemorrhage,  19 
were  due  to  pregnancy,  48  to  malignant 
disease,  53  to  fibroids  or  uterine  cysts,  10 
to  diseased  endometrium,  26  to  diseased 
appendages,  while  in  31  no  positive  diag- 
nosis was  made.  All  persistent  haemor- 
rhages during  menopause  should  be  re- 
garded with  suspicion.  John  M.  Duff 
(Jour.  Amer.  Med.  Assoc,  Oct.  21,  '99). 

When,  on  the  other  hand,  the  uterus 
tends  to  cease  its  functions  sooner  than 
the  ovary,  stimulation  originating  from 
the  latter  to  continue  menstruation  gives 
rise  to  a  set  of  symptoms  similar  to  those 
witnessed  in  cases  of  hyperinvolution  of 
the  uterus  after  childbed  or  prolonged 
lactation  ot  exhausting  diseases;  or  in 
cases  of  undeveloped  uterus,  where  after 
puberty  the  infantile  condition  of  that 
organ  remains,  while  the  ovaries  develop 
fully. 

Atresia  of  the  uterus  after  the  meno- 
pause occurs  pathologically  much  more 
frequently  than  is  supposed.  The  atresia 
is  physiological  only  after  complete 
atrophy  of  the  body  of  the  uterus  and 
its  endometrium.  The  symptoms  of  the 
condition  mislead  by  directing  attention 
to  the  nervous  system  more  particularly 
than  to  the  true  seat  of  disease.  H.  L.  E. 
Johnson  (Jour.  Amer.  Med.  Assoc.,  Dec. 
7,  '95). 

At  the  period  of  the  menopause  the 
vulva  is  apt  to  become  affected  with 
local  hypersesthesia,  which  is  a  symptom 
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of  many  conditions.  It  may  be  due  to  a 
pure  neurosis;  to  reflex  cause,  such  as 
early  carcinoma  cervicis;  to  mucous 
polypus  or  prolapsed  ovary;  or  to  krau- 
rosis, local  rashes,  dirt,  parasites,  vaginal 
or  uterine  discharges;  irritating  urine, 
as  in  eases  of  acidity,  gout,  or  diabetes. 
Amand  Routh  (West  London  Medico 
Chir.  Soc;    Univ.  Med.  Jour.,  Mar.,  '97) 

Neuroses  seen  at  the  time  of  the  meno 
pause  show  many  gradations  from  nerv 
ous  irritability  with  effects  on  the  char 
acter  and  temper  to  fully-developed  in 
sanity,  which  has  a  tendency  in  a  large 
proportion  of  cases  to  melancholia,  a  de- 
lusional insanity,  less  frequently  to 
mental  weakness,  and  rarely  to  general 
paralysis.  The  change  in  the  reproduc- 
tive organs  leads  in  some  to  a  morbid 
querulousness,  in  others  to  a  jealousy. 
Sexual  excitement  sometimes  is  developed 
which  exceeds  all  control,  depraved  and 
vicious  habits  may  show  themselves,  and 
dangerous  accusations  be  made.  Drunk- 
enness and  the  drug-habit  are  especially 
noted  at  the  climacteric.  Charles  Luke 
(West  London  Medico-Chir.  Soc;  Univ. 
Med.  Jour.,  Mar.,  '97). 

Attention  called  to  dyspareunia  at  this 
period.  Cases  occur  where  the  introitus 
is  small;  the  mucous  membrane  of  the 
vulva  has  already  acquired  that  smooth 
and  glazed  appearance  characteristic  of 
senility,  and  around  the  ostium  vagina? 
are  certain  red,  well-defined  circumscribed 
spots,  extending  forward  and  involving 
the  meatus  urinarius  and  the  urethral 
canal.  These  are  exquisitely  tender  and 
bathed  in  a  muco-purulent  discharge. 
Mansell-Moullin  (West  London  Medico- 
Chir.  Soc;    Univ.  Med.  Jour.,  Mar.,  '97). 

While  the  cilia  of  the  uterine  and  cer- 
vical epithelium  grow  scanty  in  sickly 
women  near  the  menopause,  they  some- 
times remain  perfect  in  women  over  60 
where  the  uterine  muscular  tissue  has 
undergone  degenerative  changes  percep- 
tible to  the  naked  eye.  Parviainen 
("Mith.  aus  der  gyniik.  Klinik  der  Prof. 
Engstein,"  vol.  i,  Part  II,  '97). 

Headache,  nervousness,  hysterical 
manifestations  of  all  kinds,  depression  of 
spirits,  change  of  temperament  always 
for  the  worse,  even  real  melancholy  and 
insanity;    such  are  the  woes  which  are 


added  to  the  unpleasant  conditions  in- 
separable from  this  age,  and  referred  to 
in  the  beginning  of  this  article. 

Attention  called  to  the  very  intimate 
relation  which  exists  between  the  meno- 
pause and  the  pathological  conditions  of 
the  uterus  and  exophthalmic  goitre.  In 
this  relationship  the  latter  is  placed  in 
the  position  of  an  effect  or  consequence, 
and  not  the  cause,  of  the  uterine  condi- 
tion. An  improvement  in  the  local  con- 
dition is  always  followed  by  the  appear- 
ance of  the  general  disease.  Jouin  (Nouv. 
Arch.  d'Obstgt.  et  de  Gyngc,  No.  6,  '95). 

Investigation  of  one  hundred  cases  of 
insanity  occurring  during  menopause. 
The  forms  were  present  as  follows:  Mel- 
ancholia in  67  per  cent.;  mania,  24  per 
cent.;  dementia,  4  per  cent.;  epileptic 
insanity,  3  per  cent.;  general  paralysis, 
2  per  cent.  The  prognosis  is  usually 
favorable,  40  per  cent,  recovering.  The 
duration  of  the  attack  varies  from  three 
months  to  three  years,  after  which  time 
the  outlook  is  hopeless.  Henry  Suther- 
land (Univ.  Med.  Jour.,  Mar.,  '97). 

During  the  past  few  years  a  number 
of  women  have  been  received  in  the  Penn- 
sylvania Hospital  for  the  Insane  who  had 
been  operated  upon  for  the  removal  of 
the  sexual  organs,  the  majority  of  whom 
subsequently  had  melancholia  with  many 
of  the  usual  symptoms  attending  the 
menopause,  which  had  been  anticipated 
by  surgical  interference,  showing  that, 
whether  the  grand  climacteric  is  brought 
on  in  the  course  of  nature  or  by  the 
methods  of  science,  the  mental  results 
are  quite  similar  when  any  have  ap- 
peared. 

It  has  been  observed  that  many  women 
who  have  been  melancholy,  or  threatened 
with  insanity  at  the  menopause,  have 
at  the  age  of  puberty  also  had  serious 
neurotic  or  mental  symptoms.  This  cir- 
cumstance has  been  cited  on  which  to 
predicate  a  probable  recurrence  at  the 
menopause.  The  statistics  of  the  Penn- 
sylvania Hospital  show  that  between  the 
ages  of  15  and  20,  embracing  the  be- 
ginning of  the  menstrual  life  in  women 
and  the  age  of  puberty  in  men,  284  men, 
and  276  women  were  admitted.  Between 
the  ages  of  45  and  55,  covering  the  usual 
period  of  the  menopause,  975  men  and 
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876  women  were  admitted  into  the  same 
hospital.  From  these  data  it  would  ap- 
pear, as  far'  as  they  indicate  anything, 
that  at  both  of  the  periods  named  more 
men  than  women  become  insane.  If  the 
menopause  alone  was  a  serious  and  im- 
portant factor  in  the  production  of  in- 
sanity, it  would  so  appear  in  the  tables. 
Admitting  that  melancholia  is  the  most 
frequent  form  of  mental  disease  that  oc- 
curs at  the  menopause,  it  would  be  a 
logical  conclusion  that  a  much  larger 
proportion  of  cases  of  this  form  would 
occur  at  this  period.  The  exact  per- 
centage of  cases  between  the  ages  of  45 
and  50  was  for  men,  20l/5;  women,  212/0; 
or  practically  there  was  no  difference  in 
the  sexes.  Therefore,  outside  of  the  nar- 
row limitations  named  there  is  no  suffi- 
cient clinical  experience  to  warrant  the 
recognition  of  a  distinct  class  of  insani- 
ties as  due  to  a  normal  ending  of  an 
animal  function  that  is  universal.  J.  B. 
Chapin  (Phila.  Med.  Jour.,  Aug.  25, 
1900) . 
Complications.  —  The  complications 
or  diseases  incident  to  the  time  of  life 
at  which  the  menopause  occurs  are,  in 
reality,  the  factors  that  have  caused  the 
change  of  life  to  be  dreaded  and  to  be 
looked  upon  as  a  serious  crisis. 

In  all  cases  in  which  a  patient  comes 
under  the  care  of  the  physician  at  this 
age,  perhaps  more  than  at  others,  it  is 
important  to  ascertain  that  the  heart 
and  kidneys  are  free  from  organic  dis- 
ease. This  is  the  period  when  these 
organs  are  apt  to  fail,  in  either  sex. 

Attention  called  to  the  frequency  of 
utero-ovarian  irritation  at  the  time  of 
the  menopause  as  a  factor  in  the  causa 
tion  of  rheumatoid  arthritis.  W.  Arm 
strong  (Brit.  Gyn.  Jour.,  xliv,  496,  '96) 
Following  the  cessation  of  the  meno 
pause  the  modification  of  the  menstrual 
flow  can  cause  a  congestion  of  the  kid 
neys,  varying  in  its  intensity.  The  symp 
toms  observed  have  been  oliguria,  albu 
minuria,  and  hematuria,  often  accom 
panied  with  lumbar  pains,  nausea,  and 
headache.  Local  bleeding  and  mild  di- 
uretics recommended.  Le  Gendre  (Med- 
ico-Surg.  Bull.,  July  25,  '98). 


Of  the  diseases  more  closely  connected 
with  the  genital  system,  first  in  impor- 
tance, first  in  gravity,  and  most  serious 
if  neglected,  is  cancer  of  the  uterus  or 
of  the  vagina.  In  all  cases  of  undue  or 
irregular  bleeding  from  the  genital  tract 
it  is  imperative  to  make  a  thorough 
local  examination,  since  in  a  large  pro- 
portion of  cases  the  cause  will  be  found 
to  be  a  cancer.  In  this  matter  the 
knowledge  and  care  of  this  generation 
of  physicians  must  undo  the  mischief 
that  has  been  wrought  by  the  false  teach- 
ing of  previous  generations,  that  irregu- 
lar haemorrhages  were  natural  to  the 
change  of  life.  The  truth  is  that  the 
menopause  is  an  evil  period,  when  can- 
cers are  liable  to  develop. 

"Ulceration  of  the  uterus"  was  also — 
and  is  still — too  often  diagnosticated  in 
cases  of  uterine  cancer  attended  by  in- 
tractable bleeding  and  only  recognized 
when  the  disease  is  far  advanced  and 
the  patients  have  lost  their  only  chance 
of  rescue. 

Certain  axioms  should  guide  the  mod- 
ern practitioner  in  this  connection: — 

1.  All  irregular  or  profuse  haemor- 
rhages about  the  period  of  the  change 
of  life  are  suspicious;  they  therefore  re- 
quire immediate,  thorough,  and  com- 
petent examination. 

Analysis  of  the  complications  of  meno- 
pause in  500  women.  Out  of  this  num- 
ber, the  flow  of  blood  returned  a  year  or 
more,  after  the  menopause  had  become 
established,  in  183  cases.  Of  these  over 
one-half,  or  54  per  cent.,  were  found  to 
be  suffering  from  uterine  cancer.  Neu- 
mann (Monats.  f.  Geburts.  und  Gynak., 
B.  1,  H.  2,  '95). 

Diagnosis  between  benign  and  malig- 
nant bleeding  after  menopause.  Menor- 
rhagia of  the  menopause  appears  as  a 
sudden  and  very  free  discharge  of  blood 
following  distinct  cessation  of  the  cata- 
menia  for  two  or  three  months.  The  dis- 
charge occasionally  recurs.  The  bleeding 
of  cancer  is  insidious,  irregular  in  char- 
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aeter,  and  very  frequently  appears  in  the 
interval  of  the  period  during  the  last 
year  or  two  of  menstruation.  Doleris 
(Bull,  et  Mem.  de  la  Soc.  Obstet.,  etc., 
Paris,  No.  7,  '97). 

2.  All  cases  of  incipient  cancer  of  the 
uterus  are  easily  diagnosticated  by  care- 
ful examination,  aided  by  the  curette 
and  microscope  in  doubtful  cases,  but 
usually  by  the  presence  and  character 
of  an  ulcer. 

3.  All  cases  of  cancer  of  the  uterus  in 
the  early  stages  are  susceptible  of  com- 
plete removal  by  total  hysterectomy, 
with  less  than  2  per  cent,  of  mortality 
in  competent  hands.  There  is,  in  fact, 
no  organ  of  the  body  where  cancer  can 
be  so  totally  and  widely  removed  as  in 
cancer  of  the  uterus. 

4.  A  large  proportion,  probably  a  large 
majority,  of  eases  in  which  total  extirpa- 
tion of  the  uterus,  for  cancer,  is  per- 
formed quite  early,  never  have  relapse 
or  recurrence  in  the  scar  or  elsewhere, 
and  they  enjoy,  not  only  life,  but  the 
best  of  health. 

Next  in  frequency,  after  cancer,  when 
haemorrhage  occurs  after  menopause  are 
intra-uterine  or  intramural  fibroids. 
There  may  also  be  polypoid  growths  in 
the  uterine  cavity  of  the  ordinary  mu- 
cous and  glandular  type.  All  these  may 
give  rise  to  frequent  haemorrhages  that 
tend  greatly  to  reduce  the  strength  of 
the  patient. 

[I  have  repeatedly  removed  such 
growths  from  women  between  45  and  55 
years,  who  had  suffered  from  profuse 
flowing  for  long  periods  under  the  im- 
pression that  it  was  a  natural  accompani- 
ment of  the  change  of  life,  and  that  noth- 
ing could  or  should  be  done  to  relieve  it. 
E.  W.  Cushing.] 

The  menopause  has  very  little,  if  any, 
influence  in  arresting  the  growth  of  uter- 
ine fibromata  in  a  large  number  of  cases ; 
indeed,  many  examples  of  their  rapid  in- 
creased growth  have  occurred.  One  of  the 
strongest    indications    for    hysterectomy 


after  the  menopause  is  the  tendency  of 
the  tumor  to  undergo  some  form  of  de- 
generation which,  of  itself,  may  prove 
fatal.  Hysterectomy  after  the  menopause 
should  be  resorted  to  whenever  the 
usually-accepted  symptoms  present  them- 
selves which  are  acknowledged  to  be  of 
sufficient  gravity  to  require  that  opera- 
tion in  any  other  period  of  life.  J.  T. 
Johnson  (Med.  Review,  May,  '98). 

Of  special  importance  is  the  condition 
of  adenoma  of  the  uterus,  which  attacks 
women  of  this  age,  often  after  they  have 
ceased  to  menstruate  entirely.  Coming 
on  with  the  symptoms  of  a  simple  hy- 
pertrophic endometritis,  it  is,  perhaps, 
treated  by  curetting,  and  apparently 
cured  for  some  months,  when  the  haemor- 
rhages commence  again,  and  unless  hys- 
terectomy is  performed  the  disease  grad- 
ually, but  inevitably,  passes  into  cancer 
of  the  body  of  the  uterus.  The  diag- 
nosis is  easily  made  on  the  first  curette- 
ment,  by  the  abundance  and  the  micro- 
scopical character  of  the  pieces  of  tissue 
which  are  removed.  As  soon  as  the  diag- 
nosis is  certified  hysterectomy  should  be 
performed. 

Simple  endometritis,  with  more  or  less 
thickening  of  the  mucous  membrane,  is 
very  frequent  at  the  time  of  the  meno- 
pause; it  tends  to  delay  the  cessation  of 
the  menses,  especially  if  there  is  any 
polypoid  formation,  as  above  mentioned. 

In  some  cases  the  menstruation  either 
ceases  or  is  very  scanty,  and  the  meno- 
pause thus  occurring  is  accompanied 
with  nervous  symptoms,  hot  flashes,  or 
even  severe  hystero-neuroses.  A  local 
examination  is  also  important,  since 
some  uterine  trouble  will  generally  be 
found  to  account  for  the  symptoms.  In 
some  cases  the  uterus  is  retroverted, 
heavy,  and  sensitive;  in  others  it  is  ap- 
parently normal  in  size  and  position,  but 
it  is  tender  on  pressure,  and  if  a  sound 
is  passed  into  it  the  endometrium  of  the 
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fundus  is  found  to  be  extremely  sensi- 
tive and  perhaps  thickened. 

Treatment. — In  regard  to  the  nervous 
symptoms,  great  caution  should  be  used 
not  to  commence  a  course  of  treatment 
with  narcotics,  which  is  apt  to  have  dis- 
astrous consequences.  Morphine,  co- 
.caine,  and  other  habits  are  easily  con- 
tracted by  these  cases.  If  all  local  dis- 
orders are  properly  diagnosticated  and 
treated,  and  nervous  symptoms  still 
exist,  attention  should  be  paid  to  the 
general  condition.  A  kindly  word  and  a 
little  consolation  will  often  go  farther 
than  medicine  in  alleviating  the  nervous 
manifestations.  When  the  circum- 
stances of  the  patient  permit  it,  change 
of  scene,  particularly  foreign  travel,  is  of 
the  greatest  advantage.  Anything  that 
will  give  the  woman  an  interest  in  iife 
and  take  her  thoughts  off  herself  is  dis- 
tinctly beneficial. 

Simple  endometritis  with  more  or  less 
thickening  is  easily  cured  by  curettement 
and  application  of  strong  solution  of 
iodine  and  carbolic  acid,  -or  of  peroxide 
of  hydrogen,  to  the  uterine  cavity.  .  At 
the  same  time  any  raw  surfaces  at  the 
angles  of  the  os  uteri,  the  result  of  old 
laceration,  should  be  carefully  repaired, 
for  it  is  precisely  in  these  neglected 
lacerations  that  cancer  is  so  prone  to 
develop. 

Curettage  of  the  cavity  of  the  uterus 
in  fibroids  where  the  chief  symptoms  are 
menorrhagia  and  metrorrhagia  is  useful 
in  three  classes  of  cases,  viz.:  — 

1.  In  cases  suitable  for  operation;  but 
when  the  patients  are  debilitated  by  loss 
of  blood  the  procedure  affords  a  period 
of  rest  and  freedom  from  haemorrhage, 
which  allows  of  recuperation  before  the 
major  operation. 

2.  In  cases  of  small  fibroids  which  do 
not  cause  pain. 

3.  In  cases  in  which  the  menopause  is 
approaching. 

In  the  latter  class  the  operation  may 


have  to  be  repeated  several  times.    Orloff 
(Med.  Chronicle,  Aug.,  '94). 

In  cases  in  which  there  is  retroversion 
or  the  endometrium  of  the  fundus  is 
found  thickened  and  extremely  sensitive, 
appropriate  treatment,  by  replacement 
and  support,  if  necessary,  and  by  dilata- 
tion of  the  cervix,  and  applications  of 
carbolic  acid  or  peroxide  of  hydrogen  to 
the  endometrium,  will  usually  have  the 
happiest  results. 

The  haemorrhages  are  sometimes  suf- 
ficiently severe  to  demand  active  treat- 
ment, even  when  no  local  lesions  are  to 
be  discerned. 

In  the  haemorrhages  of  the  menopause 
hydrastinine  is  preferable   to  hydrastis. 
Porak   (Bull,  de  la  Soc.  de  Med.  Prat 
Mar.  15,  '92) . 

Haemorrhage  is  of  the  first  importance 
in  the  climacteric.  Purgatives  should  be 
•  employed,  particularly  against  the  hyper- 
aemie  disturbances  and  collateral  con- 
gestion which  give  rise  to  the  complex 
symptoms  of  abdominal  plethora.  No 
drastic  purgative,  however,  should  be 
used,  but  only  such  as  exercise  a  gradual 
and  continued  influence  upon  intestinal 
activity,,  such  as  pulp  of  prunes,  tama- 
rinds, manna,  rhubarb,  and  the  moderate 
salts.  Enemas  and  intestinal  irrigation 
are  also  of  value,  with  dietetic  and  hy- 
gienic measures,  Glauber  salts,  and  pot- 
ash-salt waters.  In  severe  haemorrhage 
rest  and  cold-water  injections  are  indi- 
cated, with  the  addition  of  aqua  ferridi, 
sus  aqua  chloridi  (15  to  250).  If  the 
flooding  does  not  cease,  the  vagina  should 
be  tamponed  with  iodoform  gauze,  and 
ergot  given  internally,  20  drops  every 
hour  or  two.  Kisch  (Med.  Neuigkeiten 
f.  prak.  Aerzte,  Apr.  8,  '93). 

In  climacteric  haemorrhages  rest,  strict 
regulation  of  diet,  with  the  avoidance  of 
alcohol,  strong  tea  and  coffee,  and  the 
use  of  laxatives  are  sufficient  in  mild 
cases.  Dilatation  of  the  cervical  canal 
and  intra-uterine  applications  of  Mon- 
sell's  solution  are  preferable  to  curette- 
ment. In  obstinate  cases  in  which  the 
patient  is  really  in  danger  from  repeated 
haemorrhages   total   extirpation   is    indi- 
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cated,  the  results  being  quite  satisfac- 
tory, while  the  mortality  is  only  a  little 
over  1  per  cent.  Reinicke  (Archiv  fur 
Gyniik.,  B.  52,  H.  2,  '97). 

The  treatment  of  the  various  symp- 
toms occurring  in  the  course  of  the 
menopause  does  not  differ  from  that  of 
the  same  phenomena  as  witnessed  in 
various  diseases.  Hence  symptomatic 
treatment  meets  all  indications. 

In  the  treatment  of  pruritus  of  the 
vulva  or  vagina,  so  often  a  complication 
of  the  menopause,  the  patient  should  be 
given  a  lukewarm  bath  (88°  F.)  before  go- 
ing to  sleep,  with  the  addition  of  2  pounds 
of  wheat-bran,  placed  in  a  linen  sack  in 
the  bath.  After  the  bath  the  vulva  and 
surrounding  parts  are  dusted  with  the 
following  powder:  Salicylic  acid,  1  part; 
starch  and  talcum,  of  each,  50  parts; 
mixed  and  used  as  a  dusting-powder, 
several  times  daily.  Of  special  signifi- 
cance in  the  climacteric  is  the  diet.  Kisch 
(Med.  Neuigkeiten  f.  prak.  Aerzte,  Apr. 
8,  '93). 

If  medicines  must  be  used  for  the  dis- 
turbances occurring  at  the  time  of  the 
menopause,  there  is  nothing  better  than 
the  bromide  of  potassium  in  sufficient 
amount  to  be  effective.  Ten  grains  every 
two  or  three  hours  may  be  given  at  first, 
to  be  continued  after  it  is  effective,  as 
occasion  demands.  A.  H.  P.  Leuf  (Med. 
Council,  Apr.,  '99). 

Ovarian  therapy  in  the  treatment  of 
the  phenomena  of  the  menopause  has 
been  reported  with  more  or  less  success. 
It  consists  in  the  administration-  of  the 
ovary  in  its  natural  condition,  ovarian 
powder  obtained  by  desiccation,  or  a 
glycerin-extract.  The  remedy  may  be 
given  in  2-grain  doses  before  meals.  It 
is  usually  best  to  begin  with  one  dose 
before  the  noon  meals.  The  remedy  is 
credited  by  various  clinicians  with  the 
power  of  arresting  the  untoward  effects 
during  the  climacteric  or  preventing 
them  when  the  menopause  first  manifests 
itself. 


Ovarian  tablets  possess  the  power  of 
modifying  the  unpleasant  phenomena  of 
the  climacteric,  whether  physiological  or 
anticipated,  without  producing  evil  ef- 
fects. Landau  (Berliner  klin.  Woch.,  No. 
25,  '96). 

Ovarian  extract  given  in  twelve  cases 
with  the  best  results.  The  patients  suf- 
fered from  the  usual  nervous  condition, 
the  result  of  oophorectomy  or  normal 
menopause.  No  disagreeable  effects  from 
the  exhibition  of  the  drug  in  tabloids, 
and  no  constitutional  disturbance  were 
noted.  Improvement  in  the  symptoms 
began  after  the  lapse  of  about  forty- 
eight  hours,  and  cure  was  complete 
within  a  month.  Mond  (Munch,  med. 
Woch.,  No.  36,  '96). 

Successful  treatment  by  fresh  ovarian 
tissue  of  climacteric  disturbances  follow- 
ing castration.  The  dose  was  77  grains 
twice  a  day,  gradually  increased  to  310 
grains,  the  general  condition  of  the  pa- 
tient and  the  character  of  the  urine  be- 
ing watched  carefully.  The  treatment 
was  continued  for  eighteen  days,  before 
which  time  any  temporary  stoppage  of 
the  drug  was  followed  by  an  increase  in 
frequency  of  the  attacks  of  dizziness, 
flushing,  and  palpitation.  After  the 
eighteenth  day  the  stoppage  did  not 
cause  any  trouble,  and  the  patient  was 
discharged  suffering  from  only  four  or 
five  light  attacks  daily  Uiat  did  not  cause 
her  any  inconvenience.  F.  Mainzer 
(Deut.  med.  Woch.,  Mar.  19,  '96). 

By  use  of  ovarian  extract  disagreeable 
symptoms  of  the  natural  menopause  are 
relieved  or  disappear.  It  rapidly  over- 
comes the  metrorrhagia  of  the  meno- 
pause not  connected  with  new  growths. 
Results  of  treatment  are  usually  ap- 
parent on  the  second  or  third  day. 
Preparations  in  wine  preferred,  daily 
dosage  being  5  drachms,  containing  3 
grains  of  ovarian  extract.  Jacobs  (Dub- 
lin Jour.  Med.  Sci.,  Sept.  1,  '97). 

Oophorin  preparations  given  to  women 
suffering  from  acne  rosacea  and  cutane- 
ous disorders  at  the  menopause,  with 
satisfactory  results.  E.  Saalfeld  (Ber- 
liner klin.  Woch.,  No.  13,  '98).  (See  also 
Animal  Extracts,  in  volume  i.) 

Effects  of  ovarian  tissue,  adminis- 
tered in  tablet  form,  on  symptoms  due 
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to  the  removal  of  both  ovaries,  in  a 
series  of  2S  eases.  In  6  the  symptoms 
entirely  disappeared.  In  most  of  these 
there  was  flushing,  sweating,  and  giddi- 
ness, while  mental  disturbances  of  a 
mild  nature  were  noted  in  a  few.  In  4 
eases  considerable  improvement  and  in  9 
others  slight  improvement  was  experi- 
enced. In  one  of  the  last-mentioned 
group  the  chief  symptoms  were  mental, 
and  probably  were  independent  of  the 
removal  of  both  appendages  undertaken 
for  pyosalpinx;  the  remaining  8  cases 
were  not  influenced  by  the  administra- 
tion. Each  patient  received  at  first  1  or 
2  tablets  three  times  a  day  for  one  to 
two  weeks.  In  no  case  was  any  ill  ef- 
fect observed.  Although  the  beneficial 
effect  is  not  constant,  the  number  of 
good  and  fair  results  justify  the  writer 
in  recommending  its  use.  In  view  of  the 
distressing  sensations  complained  of 
after  double  oophorectomy,  the  operator 
should  always  endeavor  to  leave  some 
ovarian  tissue  behind  when  performing 
this  operation.  A.  Flockemann  (Munch- 
ener  med.  Woehen.,  Nov.  26,  1901). 

Ernest  W.  Cushing, 

Boston. 

MENORRHAGIA.  SeeUTERus(TTTER- 
ine  Hemorrhage). 

MENTHA.— Two  varieties  of  mentha, 
mentha  piperita  and  mentha  viridis  are 
employed  in  medicine. 

Mentha  Piperita. 

Mentha  piperita,  or  peppermint,  is  the 
leaves  and  tops  of  Mentha  piperita  (order 
Labiatw):  a  plant  indigenous  to  Great 
Britain,  but  naturalized  in  the  United 
States  and  many  other  countries.  It 
has  an  aromatic  odor  and  taste,  and  con- 
tains a  volatile  oil,  from  which  is  ob- 
tained menthol,  the  so-called  pepper- 
mint-camphor. The  oil  of  peppermint 
is  soluble  in  alcohol,  ether,  and  chloro- 
form. 

Preparations  and  Doses. — Aqua  men- 
tha? piperita?,  l/2  to  2  ounces. 


Oleum  mentha?  piperita?,  1  to  5  min- 
ims. 

Spiritus  mentha?  piperita?,  10  to  30 
minims. 

Trochisci  mentha?  piperita?  (l/„  minim 
of  oil),  1  to  5  troches. 

Therapeutics.  —  The  bruised  fresh 
leaves,  or  the  fresh  leaves  made  into  a 
poultice,  are  useful  domestic  remedies  for 
the  relief  of  colic,  sick  headache,  nausea, 
and  painful  affections  (colic,  rheumatism, 
etc.).  Peppermint-water  is  used  as  a 
flavoring  to  cover  the  taste  of  nauseous 
medicine,  and  as  an  antispasmodic  to 
lessen  the  griping  effect  of  certain  reme- 
dies. It  is  a  popular  remedy  for  colic  and 
flatulence  in  infants,  especially  when 
combined  with  a  small  dose  of  bicarbo- 
nate of  soda  (soda-mint).  The  spirit  and 
troches  may  be  used  for  the  same  pur- 
poses in  adults.  The  oil  has  analytic 
properties,  and  may  be  painted  over  the 
course  of  the  nerves,  in  neuralgia,  and 
over  the  painful  joints  in  arthralgia. 
Evaporation  should  be  prevented  by  cov- 
ering with  oiled  muslin.  It  is  also  use- 
ful in  myalgia  and  chronic  gout. 

In  toothache  a  pledget  of  cotton,  wet 
with  the  oil  and  inserted  into  the  cavity, 
will  give  relief,  acting  both  as  an  anti- 
septic and  an  analgesic. 

The  troches  are  useful  to  disguise  the 
breath,  or  as  a  carminative  and  stimulat- 
ing stomachic. 

In  acute  rheumatism  the  oil  may  be 
applied  to  the  painful  joints  and  covered 
with  cotton  and  oiled  muslin. 

Inhalations  of  the  oil  have  been  rec- 
ommended in  pulmonary  tuberculosis, 
but  clinical  experience  seems  to  show 
that  its  value  is  slight. 

Mentha  Virides. 

Mentha  virides,  or  spearmint,  is  the 
leaves  and  tops  of  Mentha  virides.  It  is 
a  widely-distributed  variety  of  mint,  pos- 
sessing properties  similar  to  those  of  pep- 
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permint,  but,  being  less  powerful,  is 
often  preferred  for  children.  The  active 
principle  is  a  volatile  oil. 

Preparations  and  Doses. — Aqua  men- 
tha  virides,  V2  to  2  ounces. 

Oleum  mentha  virides,  1  to  5  minims. 

Spiritus  mentha  virides,  15  to  40 
minims. 

Therapeutics.  —  The  preparations  of 
spearmint  are  used  in  the  same  manner 
and  doses  as  those  of  peppermint.  Their 
taste,  is,  perhaps,  less  agreeable,  but  they 
are  often  found  to  be  more  acceptable  to 
the  stomach.  Several  other  species  of 
mint  are  used  in  medicine,  though  non- 
official.  These  have  properties  similar 
to  those  of  peppermint  and  spearmint. 

C.    SUilNEK    WlTHEESTINE, 

Philadelphia. 

MENTHOL.— Menthol  is  the  stearop- 
ten  from  the  essential  oil  of  Mentha 
piperita.  It  occurs  in  colorless  crystals, 
having  a  strong  peppermint  odor.  It  is 
soluble  in  alcohol,  ether,  bisulphide  of 
carbon,  oils,  and  acetic  acid,  and  is  very 
slightly  soluble  in  water.  It  melts  at 
110°  F.  It  may  be  fused  or  compressed 
into  cones  or  pencils.  Chinese  and 
Japanese  oils  of  peppermint  are  richer 
in  menthol  than  the  official  oil.  Men- 
thiodol  is  a  mixture  of  4  parts  of  men- 
thol and  1  part  of  iodol,  usually  molded 
into  cones  or  pencils,  and  used  the  same 
as  menthol.  Menthophenol  is  obtained 
by  mixing  1  part  of  phenol  and  3  parts 
of  menthol,  and  then  melting  the  mixt- 
ure;  it  is  antiseptic  and  analgesic. 

Physiological  Action. — Menthol  in  the 
frog  paralyzes  the  spinal  centres,  then 
the  nerve-trunks;  small  doses  excite, 
while  large  doses  paralyze,  the  heart  and 
cause  the  respiration  to  become  shallow 
and  slow.  There  is  irregular  reduction 
of  blood-pressure  and  loss  of  sensibility, 
the  animal  growing  quite  cold.    Binet  re- 


cently showed  that  menthol  was  not 
eliminated  by  the  lungs,  as  was  at  one 
time  believed  to  be  the  case. 

The  sensation  of  cold  produced  by 
menthol  when  applied  locally  was  shown 
by  Goldscheider  not  to  be  due  to  actual 
lowering  of  the  temperature  of  the  sur- 
face. In  fact,  the  application  of  a  solu- 
tion of  menthol  he  found  to  be  followed 
by  a  rise  of  2°  C.  He,  therefore,  at- 
tributes the  sensation  to  the  influence  of 
the  drug  upon  the  peripheral  nerves  of 
sensation:  an  action  quite  independent, 
also,  of  evaporation. 

The  action  of  menthol  is  to  dissociate 
four  kinds  of  sensibility  to  cold,  heat, 
contact,  and  pain,  respectively.  The  in- 
fluence upon  the  nerves  of  pain  is  tho 
earliest,  then  follows  an  excitation  of 
those  of  cold;  next  those  of  touch  are 
paralyzed,  and  finally,  the  drag  is  very 
vigorously  used,  the  heat  nerves  are 
acted  upon,  and  the  sensation  of  prickly 
heat  results.  The  writer  considers  that 
these  results  point  to  the  specific  origin 
of  the  four  kinds  of  nerves,  those  of  heat 
and  cold  being  stimulated,  while  those 
of  touch  and  pain  are  depressed  by  men- 
thol. This  is  in  harmony  with  the 
view  of  von  Frey  and  Thunberg,  that 
the  latter  sets  are  the  most  superficially 
arranged,  the  nerves  for  cold  coming 
next,  and  those  for  heat  lying  deepest. 
Ioteyko  (Journ.  de  Neurol.,  May  20, 
1903). 

Therapeutics.  —  Gastro  -  Intestinal 
Disobdebs. — Menthol  may  be  given  in 
doses  of  3  to  5  grains  in  capsules  for  the 
relief  of  nervous  dyspepsia  and  diarrhoea. 
It  has  also  been  used  in  the  dose  of  1 
or  2  grains  as  a  sedative  in  gastralgia. 
It  is,  however,  contra-indicated  if  there 
is  present  any  acute  inflammation  of  the 
stomach. 

Menthol  has  been  used  in  the  vomit- 
ing of  pregnancy.  Hourly  doses  of  a 
teaspoonful  of  the  following  are  recom- 
mended by  Hare: — 
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1^  Menthol,  15  grains. 
Whisky,  6  drachms. 
Syrup,  1  ounce. — M. 
Gottschalk's  formula  is: — ■ 
I>  Menthol,  1  part. 
Alcohol,  20  parts. 
Distilled  water,  150  parts. 
.    Weil's  formula: — 
I£  Menthol,  1  part. 
Olive-oil,  4  parts. 
Dose,  10  drops,  with  powdered  sugar. 
Squibb's  formula: — 
IJ  Menthol,  40  parts. 

Oil  of  bitter  almonds,  ISO  parts. 
Dose,  6  to  10  drops  on  loaf-sugar. 

Case  of  a  woman  who  had  vomited  after 
each  meal  for  three  weeks  relieved  at 
once  by  the  use  of  menthol.  In  order 
that  the  drug  may  remain  in  solution 
it  may  be  given  in  the  following  form: 
Menthol,  1;  dissolved  in  spirit  vini,  20; 
syr.  sacch.,  30.  Of  this  mixture  a  tea- 
spoonful  is  given  every  hour.  L.  Weiss 
(Wiener  med.  Woch.,  p.  496,  '90). 

The  following  may  be  used  in  case  of 
the  vomiting  of  tuberculosis:  — 

R  Menthol,  4  grains. 
Syrup,  5  ounces. — M. 

Shake  well  before  using  and  give  two 
or  three  teaspoonfuls  at  short  intervals 
after  each  meal. 

This  treatment  is  an  excellent  one  to 
follow  the  use  of  chloroform- water  or  ice. 
Editorial  (Jour,  des  Prat.,  Jan.  9,  '97). 

Following    mixture    recommended    to 
control  the  vomiting  of  seasickness:  — 
R-  Menthol,  1.5  grains. 

Cocaine  hydrochlorate,  3   grains. 
Alcohol,  2  ounces. 
Simple  syrup,  1  ounce. 
One  teasponful   is  to   be  given   every 
half-hour  until  several  doses  are  taken. 
A.  Morel-Lavallfie  (Le  Bull.  M6d.,  vol.  x, 
p.  1199,  '98). 

Painful  Disorders.  —  For  the  relief 
of  pain  and  pruritus,  menthol  is  an  effi- 
cient remedy  applied  in  the  form  of  a 
cone  or  pencil,  in  alcoholic  solution,  or 


in  ointment.  One  drachm  of  menthol 
may  be  dissolved  in  4  ounces  of  soap 
liniment  for  external  uses.  The  pain 
and  itching  of  herpes  zoster  and  urticaria 
may  be  relieved  by  a  5-per-cent.  oint- 
ment of  menthol. 

Following  prescription  to  be  used  for 
the  internal  administration  of  menthol 
in  hemicrania,  infra-orbital  neuralgia, 
cephalalgia,  rheumatism,  and  in  sciatica. 
The  dose  varies  from  4  to  15  grains: — 

R  Menthol,  2  drachms. 
Alcohol,  1  ounce. 
Glycerin,  1  ounce. 
Syrup,  1  ounce. 
M.     Sig. :     One   teaspoonful    in    warm 
water    when    required.      McLaury     (St. 
Louis  Polyclinic,  June,  '89). 

Menthol  used  with  success  in  all  pru- 
riginous  affections  of  the  skin,  especially 
when   aggravated   by    scratching,   as   in 
urticaria,  some  varieties  of  eczema,  and 
scabies.    It  may  be  prescribed  in  a  5-per- 
cent, alcoholic  solution,  a  10-per-cent.  oily 
solution,  ointments  of  1  to  6  per  cent., 
and  powders  of  2  to  6  per  cent.     Care 
must  be  taken  not  to  apply  too-concen- 
trated solutions  to  the  irritated  surfaces 
or   the   mucous   membranes,   as   a   very 
intense    sensation    of    burning    may    be 
caused;    and  also  not  to  make  too  ex- 
tensive applications  at  once,  on  account 
of  the  disagreeable  sensation  of  cold.    As 
the  itching  is  but  a  symptom  of  the  dis- 
ease, it  is  necessary  to  prescribe  for  the 
latter,  as  the  menthol  relieves  only  the 
itching.    Colombini  (Wiener  med.  Presse, 
May  7,  '93). 
Naso-Lartngeal  Disorders. — Men- 
thol may  be  used  as  a  depletant  on  the 
mucous  membranes  of  the  nose  or  throat. 
It  causes  a  contraction  of  the  local  blood- 
vessels, which,  unlike  the  action  of  co- 
caine, is  not  followed  by  an  increased 
dilatation.     Dissolved  in  oil   (6  grains 
to   1   ounce)   or  in  albolene  or  blandin 
(5  grains  to  the  ounce)  it  may  be  used 
in  spray  for  the  relief  of  acute  coryza  and 
the  nasal  form  of  hay  fever.    A  mixture 
of  menthol  and  carbonate  of  ammonium 
may  be  used  for  the  same  purposes,  either 
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being  inhaled  from  a  wide-mouthed  bot- 
tle  or  an  inhaling-tube. 

Thirty-seven  cases  of  diphtheria   (in  3 
adults  and  34  children)   treated  success- 
fully by  painting  with  a  10-per-cent.  alco- 
holic solution  of  menthol.    The  paintings 
(using  cotton-wool)  were  usually  carried 
out  three   times  daily.     In  some   eases, 
however,  a  single  free  application  was  fol- 
lowed by  complete  disappearance  of  false 
membranes  within  two  days.    A  marked 
improvement  in  the  patients'  general  con- 
dition was  invariably  noticed  from  the 
beginning  of  the  treatment.  F.  Kastorsky 
(Wratsch,  No.  24,  '94). 
PuLHONAET  Disohdees. — Inhalations 
of  menthol  have  been  used  with  advan- 
tage in  asthma.    Being  readily  volatilized 
by  the  addition  of  hot  water,  the   re- 
sultant vapor  may  be  inhaled. 

A  few  drops  of  a  20-per-eent.  solution 
of  menthol  in  olive-oil  by  inhalations  ad- 
ministered to  a  woman  with  asthma  and 
congestion  of  the  head.  Before  adminis- 
tration crepitation  and  rhonchi  were 
heard  on  pulmonary  auscultation.  The 
remedy  always  checked  the  asthmatic 
attack;  breathing  became  normal,  the 
heart's  action  remained  unaltered,  and 
the  pulse  full  and  strong.  The  patient 
sometimes  complained  of  dizziness.  Jores 
(Ther.  Monats.,  Apr.,  '89). 

Intralaryngeal  injections  of  10-  to  15- 
per-cent.  solutions  of  menthol  in  olive- 
oil  or  vaselin  have  been  used  in  pulmo- 
nary tuberculosis  and  ulcerations  of  the 
larynx.  These  injections  often  relieve 
the  dyspnoea  and  cough  associated  with 
phthisis. 

Injection  into  the  larynx  of  a  20-per- 
cent, solution  of  menthol  in  olive-oil 
advised  in  laryngeal  and  pulmonary 
phthisis.  At  each  sitting  two  to  three 
injections  of  15  minims  each  should  be 
given,  the  fluid  being  deposited  on  the 
part  affected  when  the  larynx  is  diseased, 
but  in  the  trachea  when  the  lungs  only 
are  involved.  The  procedure  should  be 
carried  out  once  or  twice  daily  for  about 
two  months.  Ulcers  of  the  larynx  heal 
nicely  under  it.  A.  J.  Beehag  (Edinburgh 
Med.  Jour.,  Jan.,  '88). 


Menthol  successfully  employed  in  the 
treatment  of  pulmonary  and  laryngeal 
tuberculosis,  according  to  the  suggestions 
of  KoshlakofT  and  Simanovsky.  In  8  out 
of  12  cases  it  was  found  that:  (1)  the 
menthol  treatment  was  followed  by  a 
great  amelioration  of  the  general  condi- 
tion of  the  patient;  (2)  the  remedy  im- 
proved the  appetite,  promoted  easy  ex- 
pectoration, and  gradually  decreased  the 
daily  quantity  of  the  sputa;  (3)  the 
drug  never  gave  rise  to  any  renal  irrita- 
tion; and  (4)  it  never  induced  haemop- 
tysis. In  the  15  cases  of  laryngeal  tuber- 
culosis treated  with  menthol,  the  drug 
was  found  to  possess  considerable  anal- 
gesic action.  The  paintings  decreased 
local  inflammatory  phenomena  and  did 
away  with  infiltrations.  They  also  pro- 
moted healing  of  superficial  ulcers,  but 
could  not,  however,  bring  about  cicatriza- 
tion of  deep  ulcerations.  It  is  advisable 
always  to  begin  with  a  10-per-cent.  solu- 
tion, and  to  gradually  increase  this 
strength.  In  all  cases  the  local  must  be 
accompanied  by  general  treatment. 

In  pulmonary  tuberculosis  the  drug 
was  administered  internally,  as  in  the  fol- 
lowing prescription:  — 

R  Mentholi,  1  drachm. 

Pulv.  acacia?  sacchari  albi,  of  each, 
V2  drachm. 
M.  et  ft.  pil.  No.  40. 

Of  these  pills,  5  are  to  be  taken,  gradu- 
ally increasing  the  number  to  20,  30,  and 
even  40.  The  inhalations  were  used  from 
ten  to  twelve  times  a  day.  The  paintings 
were  applied  with  from  10-  to  50-per-eent. 
solution,  once  daily,  once  every  two  days 
or  twice  a  week,  according  to  indications. 
Valerius  Idelson  (Wratsch,  No.  3,  '90). 

Attention  called  to  the  parasitieidal 
powers  of  menthol,  a  remedy  that  may 
be  daily  applied  through  the  trachea  in 
the  treatment  of  pulmonary  consump- 
tion, using  doses  of  1  drachm  of  a  12-per- 
cent, solution  made  with  sterilized  oil. 
Administered  in  this  manner,  the  drug 
was  well  borne  by  patients,  and  under 
its  use  the  cough,  expectoration,  night- 
sweats,  the  hectic  fever,  and  even  the 
emaciation  were  diminished.  Brook- 
house  (Revue  G6n.  de  Clin,  et  de  Ther., 
Aug.  3,  '92). 
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Ear  Diseases. — Mentholized  oil  (10 
to  15  per  cent;)  has  been  recommended 
in  the  treatment  of  furuncle  of  the  ex- 
ternal auditory  canal,  and  of  diffuse 
swelling  of  the  wall  of  the  canal.  A 
pledget  of  cotton  soaked  in  the  mentho- 
lized oil  is  inserted  into  the  meatus  and 
left  for  twenty-four  hours.  A  burning 
•sensation  is  produced,  but  it  soon  passes 
off.  In  the  painful  stage  of  otitis  media 
without  perforation,  mentholized  oil  (1 
to  3  per  cent.),  instilled  into  the  meatus, 
is  a  useful  anodyne  application.  In 
chronic  otitis  media  mentholized  oil  (5 
to  10  per  cent.)  is  valuable  as  a  mild 
antiseptic  for  the  interior  of  the  tym- 
panum. 

Local  Anjesthesia. — Squibb  advises 
the  following  solution  for  local  anaasthe- 
sia  that  will  last  about  five  minutes,  .an 
ordinary  hand-spray  apparatus  being 
used: — 

1$  Menthol,  2  parts. 
Chloroform,  20  parts. 
Ether,  31  parts.— M. 

Equal  parts,  of  chloral  and  menthol 
form,  upon  trituration,  an  oily  substance 
which  is  mildly  counter-irritant  and  a 
local  anaesthetic. 

Mixture  of  equal  parts  of  menthol  and 
iodoform  in  the  form  of  a  dry  powder 
tried  in  fourteen  cases  of  scraping  out 
and  resection  of  tuberculous  bones  and 
soft  parts.  In  every  instance  the  wound 
healed  more  rapidly,  and  the  general 
course  of  the  case  was  more  favorable 
than  in  another  series  of  similar  cases 
where  iodoform  alone  was  employed. 
Girard  (Brit.  Med.  Jour.,  Apr.  28,  '88). 

C.  Sumner  Witherstine, 

Philadelphia. 

MERCURY. — Mercury,  hydrargyrum, 
or  quick-silver,  is  a  lustrous,  bluish- 
silver-white  metal  liquid  which,  though 
occasionally  found  in  its  pure  state,  is 
usually  obtained  from  native  chloride  or 


3ulphide.  It  is  also  found  in  amalgama- 
tion with  silver.  The  sulphide,  called 
native  cinnabar,  is  mainly  obtained  in 
the  mines  of  Almaden,  Spain,  and  of 
New  Almaden,  near  San  Jose,  California. 
The  various  processes  through  which  it 
is  isolated  are  all  based  upon  distillation. 
Mercury  is  devoid  of  odor  or  taste. 
At  the  usual  temperature  of  temperate 
countries  it  occurs  as  a  heavy  fluid,  but 
at  38.88°  below  zero  F.  it  becomes  solid, 
though  quite  malleable.  When  it  is  ex- 
posed to  high  heat  (675.05°  F.)  it  vola- 
tilizes into  a  colorless  vapor.  It  is  solu- 
ble in  nitric  acid  and  boiling  sulphuric 
acid. 

Physiological  Action.— Blood. — Wil- 
bouehewitch  showed  that  large  doses  of 
mercury  caused  reduction  of  the  red 
blood-corpuscles  and  that  small  doses 
prevented  their  destruction.  When,  how- 
ever, small  doses  were  administered  dur- 
ing too  prolonged  a  period,  anaemia  was 
again  observed.  E.  L.  Keyes,  in  a  series 
of  experiments,  further  demonstrated 
that  small  doges  of  mercury  not  only 
arrested  the  destruction  of  corpuscles 
due  to  syphilis,  but  that  they  actually 
caused  an  increase  which  steadily  pro- 
gressed until  a  normal  proportion  was  at- 
tained, as  long  as  the  small  doses  were 
given.  Large  doses  he  found  to  exert  an 
opposite  influence,  being  distinctly  de- 
bilitating. Eobin,  acting  on  these  con- 
clusions, found  that  in  syphilitic  or  non- 
syphilitic  subjects,  and  whatever  way  it 
was  administered,  mercury  always  caused 
an  increase  of  blood-corpuscles  provided 
an  intercurrent  gastric  disorder  were  not 
present  or  the  untoward  effects  of  mur- 
cury  —  salivation,  etc.  —  were  not  pro- 
duced. The  onset  of  these  disorders 
marked  the  beginning  of  hypoglobulia 
— decrease  in  the  number  of  corpuscles. 
Observations  in  regard  to  the  amount 
of  haemoglobin  present  in  syphilis  in  re- 
lation to  the  benefit  derived  from  mer- 
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curial  treatment.  Three  incontestable 
facts  are  (1)  that  if  a  syphilitic  patient 
has  no  treatment,  the  quantity  of  haemo- 
globin in  the  blood  will  diminish  from 
time  to  time;  (2)  that  if  mercury  be 
given  to  animals  or  persons  not  suffer- 
ing from  syphilis,  the  amount  of  haemo- 
globin will  be  diminished  in  a  few  days; 
(3)  that  if  a  syphilitic  person  who  shows 
that  the  amount  of  haemoglobin  is  di- 
minishing be  put  on  a  mercurial  treat- 
ment, an  increase  in  the  amount  of  haemo- 
globin can  be  determined  at  once,  and 
very  markedly  in  the  course  of  seven  or 
eight  days.  From  these  facts  we  have  a 
valuable  indication  as  to  just  when  our 
mercury  ceases  to  do  good,  and  therefore 
should  be  stopped.  Semmola  (La  Presse 
Med.,  Sept.  15,  '89). 

The  comparative  influence  of  mercury 
upon  the  blood  was  recently  studied  by 
Kuperwasser  (Arch,  des  Sci.  Biol,  de  St. 
Petersburg,  voL.vi,  '98).  He  found  that 
white  corpuscles  (which  all  arise  from 
one  and  the  same  element, — namely:  the 
small  mononucleated  lymphocyte)  being 
classified  into  (1)  young,  (2)  mature,  and 
(3)  old,  leucocytes,  the  blood  of  healthy 
subjects  was  modified  by  mercury  in  that 
the  proportion  of  young  leucocytes  pres- 
ent is  considerably  increased  and  that  of 
the  old  considerably  diminished.  The 
blood  of  syphilitics  reacts  to  mercury  by 
a  considerable  diminution  in  the  propor- 
tion of  young  and  a  corresponding  in- 
crease in  that  of  old  leucocytes.  This 
reaction  is  independent  of  the  stage  of 
the  disease,  and  takes  place  whether 
there  are  at  the  time  syphilitic  mani- 
festations or  not, -and  also  whether  the 
patient  has  or  has  not  previously  been 
subjected  to  specific  treatment  of  mer- 
cury and  iodides.  Those  who  have  un- 
dergone treatment  by  mercury  within 
four  months  of  applying  the  blood-test 
form  the  only  exception  to  this  rule.  In 
such  cases  the  reaction  of  syphilitic  is  re- 
placed by  that  of  healthy  blood,  possibly 
because  the  patient  still  retains  a  con- 


siderable quantity  of  mercury,  or  because 
under  its  influence  the  disease  has  be- 
come so  attenuated  that  the  blood  gives 
a  normal  reaction. 

Older  observers  had  noted  a  diminu- 
tion of  fibrin,  and  as  a  result  an  abnor- 
mal fluidity  of  the  blood  that  predis- 
posed to  haemorrhage.  Lowering  of  the 
rate  and  tension  of  the  pulse  and  of  the 
temperature,  sometimes  of  nearly  two 
degrees,  was  also  noted:  all  evidences 
that  the  remedy  had  been  administered 
in  injudicious  doses. 

Bichloride,  in  high  toxic  doses,  exer- 
cises  a   noxious   influence   on    both    the 
white  and  red  cells  of  the  blood.    In  small 
amounts  it  affects  the  white  corpuscles 
more  markedly  than  the  red  bodies.    The 
minimum  fatal  quantities  for  the  organ- 
ism correspond  to  the  smallest  amounts 
necessary  to  destroy  the  leucocytes;    the 
same   relation   exists    in   regard    to   the 
largest  quantities  tolerated  by  the  econ- 
omy and  those  which  are  borne  by  the 
leucocytes;    and  it  can  be  said  that  at 
present  there  is  no  histological  element 
so   susceptible   to    the    influence   of   the 
drug  in  question  as  human  leucocytes. 
E.  Maurel  (Bull.  Gen.  de  Ther.,  Mar.  15, 
'93). 
Kidneys. — The  observations  of  Wel- 
ander  tend  to  show  that  the  elimination 
of  mercury  through  the  kidneys  is  at- 
tended by  more  or  less  temporary  irrita- 
tion when  the  drug  is  administered  for 
some  time.     Casts  were  found  in  the 
urine  in  all  of  his  97  cases,  in  propor- 
tion to   the   length   of   the   treatment, 
gradually  decreasing  after  cessation  and 
disappearing    within    a    month    or    six 
weeks.    It  is  well  to  bear  in  mind,  how- 
ever, that  his  data  are  based  upon  ob- 
servations in  syphilitic  cases,  and  that 
the  disease  may  bear  considerable  influ- 
ence upon  the  renal  phenomena. 

Syphilitic  patients  under  mercurial 
treatment  frequently  develop  nephritis. 
Out  of  100  patients,  8  had  developed 
albuminuria  in  consequence  of  the  ab- 
sorption of  mercury.    These  cases  always 
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tended  to  recovery  on  the  cessation  of  the 
drug.    Flirbringer  (Med.  Week,  July.  13, 
'94). 
As  regards  the  quantity  of  urine,  vari- 
ous preparations  were  found,  by  Win- 
ternitz,  to  differ  in  no  way.    His  experi- 
ments included  the  insoluble  salts,  calo- 
mel, salicylate  of  mercury,  and  the  solu- 
ble preparations.    A  parallelism  between 
the  quantity  introduced  and  the  curative 
effect   was   shown  by  the   quantity   ex- 
creted, whether  the  mode  of  administra- 
tion was  by  the  mouth,  subcutaneous  in- 
jection, local  inunction,  or  plaster. 

Study  of  elimination  of  mercury  in  28 
cases:  1.  It  is  eliminated  by  sweat  as 
well  as  by  urine.  When  mercury  is  in- 
troduced in  the  system  in  quantity  the 
elimination  is  increased;  with  cessation 
of  the  drug,  elimination  is  diminished. 
2.  Mercury  is  eliminated  by  the  skin  in 
larger  amounts  than  is  supposed.  The 
eliminated  amount  depends  upon  the 
amount  of  sweat.  3.  During  inunctions 
mercury  is  pressed  in  the  glandular  ducts, 
whence  it  is  removed  by  sweat.  4.  By 
forced  sweating  the  remaining  Hg  can  be 
removed  from  the  system.  V.  V.  Miro- 
nowicz  (Vratch,  vol.  xx,  No.  28,  '99). 

Intestinal-  Teact. — Schuster,  as  al- 
ready stated,  found  mercury  in  the  fte'ces 
three  months  after  cessation  of  the  treat- 
ment. This  author  is  of  the  opinion  that 
the  intestinal  tract  is  far  more  active 
than  the  kidneys  in  the  process  of  elim- 
ination, and  that  mainly  through  its 
means  the  system  is,  as  a  rule,  relieved 
of  its  mercury  six  months  after  an  aver- 
age course  of  treatment.  In  poisoning 
by  mercury  the  intestinal  tract  seems  to 
bear  the  brunt  of  the  attack,  especially 
the  large  intestine.  Pilliet  and  Cathe- 
lineau  found  extreme  congestion  of  the 
vascular  net-work,  with  necrosis  of  the 
glandular  net-work,  in  this  situation. 
Frankel  found  that  the  inflammation, 
even  when  mercury  is  used  externally, 
attacked  the  large  intestine  and  the 
ileum  only  exceptionally. 


Calomel  has  a  marked  disinfectant 
effect  upon  the  intestinal  canal,  which 
depends  upon  the  transformation  of  the 
drug  into  an  oxide  of  mercury  through 
the  influence  of  the  bile  and  the  alkalies 
of  the  intestinal  canal.  Sawadsky  (Jour, 
des  Sci.  M6d.  de  Lille,  Mar.  16,  '88). 

Anatomical  specimens  from  a  patient 
who  had  received  hypodermic  injections 
of  metallic  mercury.  The  intestine  was 
dotted  with  numerous  ulcers  and  diph- 
theroid thickenings,  and  the  kidneys 
were  of  the  small,  white  type.  Audry 
(Lyon  Med.,  Apr.  15,  '88). 

When  calomel  is  given,  even  in  thera- 
peutic doses,  and  the  subject  is  then 
made  to  drink  saline  or  chlorhydrated 
water,  much  more  rapid  and  intense 
symptoms  are  induced  than  when  the 
calomel  is  administered  alone. 

In  these  cases  it  is  probable  that  the 
calomel  only  acts  while  going  through 
the  albuminoid  substances  of  the  body; 
it  irritates  the  digestive  tube,  giving  rise, 
in  the  first  place,  to  diarrhoea  and  vomit- 
•  ing  and  afterward  to  alterations  in  the 
mucous  membrane.     This  toxic  and  irri- 
tating action  of  the  calomel  is,  however, 
principally  observed  when  it  is  in  con- 
tact   with    substances    which    render    it 
more     soluble     and     more     absorbable. 
Among     these     substances,     chloride     of 
sodium  and  chlorhydric  acid,  associated 
with     various     albuminoid     substances, 
come  first  in  order.    These  substances  do 
not  act  by  chemically  transforming  the 
calomel   into   a   more   toxic   agent, — i.e., 
corrosive     sublimate,  —  but     simply     by 
facilitating    its    absorption-  in    a    mass. 
Ottolenghi  (Gaz.  Osped.,  No.  1,  '97). 
jSTtjteition. — Thirty  years  ago  Liege- 
ois  stated  that  his  observations  had  led 
him  to  conclude  that  even  in  healthy 
men  very  small  doses -of  mercury  led  to 
an  increase  of  weight.     Schlesinger,  in 
a  series  of  experiments  in  sheep,  rabbits, 
and  dogs,  also  noted  this  fact.     Having 
administered  the  corrosive  sublimate  an 
entire  year,  he  found  that  all  the  animals, 
especially  the  dogs,  so  treated  had  gained 
in  weight  and  that  there  had  been  a 
marked  increase  of  red  corpuscles,  while 
all  the  untreated  check  animals  did  not 
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present  these  changes.  Schlesinger  con- 
tends, however,  that  the  increase  in 
weight  being  due  to  an  increase  of  fat, 
the  only  conclusion  warranted  is  that  a 
diminution  of  oxidation  occurs,  the  re- 
sult of  restricted  protoplasmic  metab- 
olism, the  red  cells  increasing  merely 
because  the  destruction  was  curtailed. 
The  tonic  effects  of  mercury  would  thus, 
in  his  opinion,  be  but  apparent;  were 
they  real  an  elevation  of  temperature 
and  an  increase  of  organic  exchanges 
would  be  present.  In  the  opinion  of  H. 
C.  Wood,  this  view  rests  upon  theory 
rather  than  upon  demonstrated  facts, 
there  being  much  clinical  testimony  to 
sustain  the  assertion  that  exceedingly 
minute  doses  of  mercury  benefit  nutri- 
tion. The  fact  that  von  Boeck  found 
an  increase — though  slight — of  nitrogen 
in  the  faeces  and  urine  under  mercury 
tends  to  sustain  Wood's  contention. 

Absorption  and  Elimination. — Al- 
though there  is  no  doubt  whatever  that 
mercury  is  absorbed  and  eliminated,  the 
manner  in  which  the  process  is  carried 
on  is  not  fully  understood.  H.  C.  Wood 
concludes  from  data  at  hand  that  "the 
single  dose  of  mercury  does  not  remain 
in  the  system,  but  that  when  the  drug 
is  administered  constantly  for  a  length 
of  time  elimination  does  not  keep  pace 
with  absorption,  so  that  the  mercury  ac- 
cumulates in  the  tissues." 

When  applied  to  the  skin,  mercury  has 
been  traced  microscopically  as  far  as  the 
hair-bulb,  where  it  has  thought  until 
recently  to  become  transformed  into 
corrosive  sublimate  (Neumann).  The 
same  chemical  transformation  was  be- 
lieved by  many  observers,  including 
iSTothnagel  and  Eossbach,  to  occur  in  the 
intestinal  tract.  In  the  presence  of 
albuminous  substances  the  new  salt  was 
credited  with  the  power  of  forming  an 


insoluble  albuminate,  which  became  solu- 
ble in  the  presence  of  chloride  of  sodium. 
Eecent  labors,  however,  having  demon- 
strated the  extreme  power  of  volatiliza- 
tion of  mercury  (it  has  an  initial  molec- 
ular velocity  of  ISO  metres  per  second, 
according  to  Merget),  and  the  theory 
has  been  vouchsafed  that  in  its  normal 
or  metallic  state  it  penetrated  the  cu- 
taneous and  intestinal  mucous  surfaces 
(Babuteau;  quoted  by  Jullien,  "Maladies 
Veneriennes,"  p.  1161).  The  protiodide, 
for  instance,  would  become  transformed 
into  metallic  mercury  and  biniodide,  the 
latter,  in  turn,  being  decomposed  and 
giving  rise  to  the  iodide  of  sodium  found 
in  the  urine;  calomel  would  yield  pure 
mercury  and  bichloride,  which,  in  turn, 
would  slowly  be  transformed  into  chlo- 
ride of  sodium  and  metallic  mercury  in 
the  blood.  Thus,  any  preparation  of 
mercury  would  finally  yield  its  original 
element.  This  theory,  according  to 
Jullien,  of  Paris,  a  syphilographer  of  ex- 
tensive experience,  is  sustained  by  much 
clinical  evidence.  He  alludes  to  the 
many  instances  in  which  metallic  mer- 
cury has  been  found  in  various  tissues 
(Van  Swieten),  the  pus  of  abscesses 
(Maldore),  bones  (Hyrtl),  etc. 

As  regards  the  accumulation  of  mer- 
cury in  the  organism,  Vajda  and  Pasch- 
kis  and  Sigismund  found  it  in  the  urine 
thirteen  years  after  cessation  of  mer- 
curial treatment,  but  Schuster  attributed 
this  result  to  faulty  technique  in  the 
case  of  the  first  observers  and  to  con- 
stant exposure  of  the  subject  to  diffused 
mercury,  in  the  case  of  Sigismund.  Still, 
Schuster  himself  found  it  in  the  fasces 
months  after  the  treatment  has  been 
stopped. 

In  administration  of  the  insoluble  salts 
of  mercury  the  metal  may  be  found  de- 
posited in  the  following  organs,  those 
containing  the  larger  amounts  being  first: 
Kidneys,  liver,  spleen,  then  the  intestinal 
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canal  (which  contains  an  increasing  por- 
tion  from    the   upper   part   downward), 
and  in  small  amounts  in  the  heart  skele- 
tal muscles,  and^  in  some  cases,  in  the 
lungs  and  in  the  blood  collected  in  the 
larger  vessels  and  the  aorta.     Karl  Ull- 
mann  (Inter,  klin.  Rund.,  Sept.  25,  '92). 
As  to   its  elimination,   this   depends 
upon  the  manner  in  which  it  is  admin- 
istered.   Byasson  and  Betelli  found  mer- 
cury in  the  urine  and  saliva  two  hours 
after  ingestion.    Eiederer  obtained,  from 
the  faeces  of  a  dog,  77  per  cent,  of  the 
quantity     administered     during     thirty 
days,  and  from  its  urine   1   per  cent. 
The  brain,  heart,  lungs,  spleen,  pancreas, 
testicles,  penis,  muscles,  and  liver  were 
all  found  to  contain  mercury:   the  liver 
the  most  and  the  muscles  the  least.    It 
has  also  been  found  in  the  milk  of  nurs- 
ing-women, and  their  sucklings,  and  in 
semen.     The  experiments  of  Magengon 
and  Bergeret  would  tend  to  show,  how- 
ever, that  a  single  dose  of  mercury  is 
completely  eliminated. 

.  After  poisoning  a  rabbit  with  mer- 
cury, the  writer  found  the  metal  in  the 
blood  and  lyruph;  also  in  the  walls  of 
the  intestine,  in  the  state  of  insoluble 
sulphide.  This  is  due  to  the  action  of 
sulphuretted  hydrogen  in  the  intestine 
combining  with  the  metal.  The  gran- 
ules of  mercury  may  be  carried  by  the 
leucocytes  between  the  epithelial  cells 
of  the  intestine.  Other  granules  are 
found  in  the  walls  of  the  blood-vessels. 
If  these  granules  are  numerous  enough 
to  obstruct  the  circulation,  they  may 
cause  necrosis  and  ulceration.  The 
amount  of  sulphide  of  mercury  precipi- 
tated is  not  proportional  to  the  amount 
of  mercury  introduced,  but  to  the 
amount  of  sulphuretted  hydrogen  pro- 
duced in  the  intestine.  It  is  probable 
that  mercurial  stomatitis  is  due  to  a 
similar  process.  Mercury  is  also  found 
in  the  kidneys,  especially  in  the  con- 
voluted tubules.  Alnikvist  (Nord 
Med.  Arch.,  Nov.  G,  1903) . 
Untoward  Effects  of  Mercury. — When 
there  exists  in  the  individual  treated  an 


unusual  sensitiveness  to  mercury  or  the 
drug  be  given  too  long  or  in  excessive 
quantities,  symptoms  appear  that  are 
quite  pathognomonic.  There  is,  at  first, 
disagreeable  metallic  taste,  the  breath  is 
foetid, — the  fceter  of  dead  tissue, — the 
gums  are  sensitive,  and  when  the  jaws 
are  forcibly  closed  slight  pain  is  experi- 
enced. At  the  same  time  the  saliva  be- 
comes more  free  than  usual.  If  as  soon 
as  these  symptoms  appear  the  adminis- 
tration of  the  drug  is  not  stopped,  as 
should  always  be  the  case,  the  gums  be- 
come spongy  and  bleed  easily;  the  tongue 
swells,  and  the  flow  of  saliva  becomes  ex- 
cessive,-— ptyalism.  If  the  gums  be  exam- 
ined, a  dark,  line  will  be  found  at  their 
junction  with  the  teeth.  The  parotid 
and  maxillary  glands  are  usually  en- 
larged and  tender,  and  there  may  be 
slight  fever. 

Case  of  salivation  in  a  child  from  less 
than  2  grains  of  calomel.  Krotoszyner 
(Occidental  Med.  Times,  Mar.,  '96). 
Persistence  in  the  use  of  mercury  after 
these  manifestations  is  followed  by  local 
destructive  changes.  Ulceration  of  the 
mucous  membrane,  soon  invading  the 
deeper  tissues,  looseness  and  loss  of  the 
teeth,  necrosis  of  the  jaw-bones,  copious 
haemorrhages  occurring  through  ulcera- 
tion of  the  vascular  coats,  follow  in  more 
or  less  rapid  succession,  and  the  patient 
dies  of  exhaustion.  It  is  rare  that  such 
a  result  occurs  nowadays.  The  cases  of 
mercurial  poisoning  usually  met  with 
are  usually  due  to  insufficient  instruc- 
tions to  the  patient,  who  continues  to 
use  the  remedy  without  consulting  his 
physician. 

In  some  cases  the  skin  is  first  to  show 
the  mercurial  manifestations,  an  erup- 
tion resembling  that  of  scarlatina  being 
that  most  frequently  observed.  Great 
suffering  is  sometimes  entailed,  as  shown 
in  Camescasse's  case  given  below. 
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Instance  of  erythema  scarlatinoides 
following  the  application  of  mercurial 
ointment  to  the  pubic  region  in  which 
diagnosis  of  scarlatina  was  made  by  a 
physician.  Within  a  week  there  followed 
abundant  desquamation  from  the  entire 
body,  especially  profuse  on  the  hands 
and  feet.  At  no  time  was  there  an  eleva- 
tion of  temperature  nor  was  the  throat 
implicated.  Fordyee  (Jour.  Cut.  and 
Gen.-Urin.  Dis.,  Dec,  '95). 

Case  of  an  old  woman,  suffering  from 
irregular  heart-action  resulting  from  a 
long-standing  mitral  insufficiency  who 
received  five  doses  of  2/3  grain  of  calomel 
at  three-hour  intervals  on  alternate  days 
for  a  week.  Patient  was  upon  a  milk 
diet,  and  received  a  simple  clyster  each 
morning.  Moderate  purgation  and  con- 
siderable diuresis  ensued,  with  consequent 
diminution  of  anasarca  and  dyspnoea. 
Upon  the  day  following  the  first  day's 
use  of  the  drug  there  was  noticed  a  slight 
burning  over  the  entire  body,  but  espe- 
cially over  the  face,  neck,  and  hands. 
The  second  day  redness  appeared.  At 
the  end  of  the  week  the  burning  was 
atrocious,  the  entire  surface  of  the  skin 
was  scarlet  red,  violet  in  places,  swelled, 
and  thickened.  The  hairy  scalp  remained 
uncolored.  The  palms  and  soles  were 
less  colored  than  the  other  surfaces,  but 
yet  were  red.  In  a  few  days  spontaneous 
cure  appeared,  but  accompanied  by  an 
abundant  and  extraordinary  desquama- 
tion, which  extended  to  the  hairy  scalp 
and  to  the  mucous  surfaces.  First,  large 
surfaces  were  detached,  then  small  scales, 
and  finally  a  whitish  powder.  This  proc- 
ess lasted  fifteen  days,  although  the  mu- 
cous surfaces  were  healed  at  an  earlier 
period.  There  was  not  any  elevation  of 
temperature,  nor  did  the  redness  of  the 
mouth  resemble  a  mercurial  stomatitis. 
Camescasse  (Bull.  Gen.  de  Ther.,  le  liv., 
p.  20,  '98). 

Case  of  a  woman  who  was  confined 
March  18th.  When  she  was  seen  first — 
about  ten  days  later — there  was  evi- 
dence of  septicaemia,  and  she  was  accord- 
ingly given  a  douche  consisting  of  one 
gallon  of  a  1  to  4000  solution  of  mercury 
bichloride.  When  seen  two  or  three 
days  later,  there  was  excessive  ptyalism, 
with   swelling    of    the   gums.      Mercury 


had  not  been  used  in  any  other  form, 
and  there  had  been  perfect  drainage.  T. 
R.  Mansfield  (Jour.  Amer.  Med.  Assoc, 
July  14,  1900). 

Case  of  localized  gangrene  following 
an  extremely  painful  intramuscular  in- 
jection of  the  bromide  of  mercury. 
Brocq  has  reported  a  similar  result  after 
a  painful  injection  of  the  bromide,  and 
Lesser  had  gangrene  occur  after  two  in- 
jections of  mercury  bichloride,  which 
were  followed  by  profuse  bleeding.  The 
author  expresses  the  view  of  Brocq  that 
the  gangrene  was  due  to  a  direct  injury 
of  the  nerve,  while  Lesser  ascribes  the 
condition  to  the  injury  of  a  large  blood- 
vessel. Pfiuger  (Archiv  f.  Derm.  u. 
Syph.,  lx,  p.  425,  1902). 

A  woman,  aged  31,  had  an  eruption 
over  the  whole  body,  which,  at  first,  was 
supposed    to    be     syphilitic,    and    was 
boldly  treated  with  mercury.      The  pa- 
tient was  freely  salivated  several  times 
and,  as  a  result,  she  suffered  from  par- 
tial  suppression   of   urine   and   oedema. 
The    urine   contained    1.4    per    cent,    of 
albumin,  and  a  large  number  of  hyaline 
and   granular   casts,   and   renal   epithe- 
lium.     It  was  subsequently  discovered 
that  the  skin  eruption  was  not  due  to 
syphilism,   and,   consequently,   the  mer- 
curial    treatment    was     stopped.       The 
amount  of  albumin  in  the  urine  dimin- 
ished eventually  to  0.025  per  cent.;    at 
this  point  it  became  permanent.      The 
urine    was    examined    for    mercury,    at 
short   intervals;     it   was   found    to    be 
continuously  present  for  one  year  and 
twenty -nine    days   after   the    last    dose 
had   been    administered.      J.   W.    Swan 
(American  Jour.  Med.  Sci.,  Jan.,  1904). 
Untoward  symptoms  of  mercurial  poi- 
soning do  not  only  manifest  themselves 
as  a  result  of  the  therapeutic  use  of  mer- 
cury;   they  are  often  brought  about  by 
the  handling  of  mercury  as  an  occupa- 
tion or  the  inhalation  of  its  fumes.    This 
is  termed  "chronic  mercurial  poisoning." 
Chronic    Mebcuhial    Poisoning. — 
When  the  metal  is  inhaled  in  the  form 
of  a  vapor,  the  nervous  system  is  most 
apt  to  suffer,  and  paralysis  is  a  frequent 
sequel.     The  palsy  may,  after  long  ex- 
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posure,  come  on  suddenly  or  slowly; 
there  is  a  sort  of  general  tremor  and 
great  unsteadiness,  in  all  movements,  in- 
cluding those  involved  in  locomotion, 
and  the  skin  becomes  dark  yellow  or 
brown.  Mental  debility  may  appear,  the 
precursor  of  an  early  demise.  The  mani- 
festations often  simulate  chorea  and  pa- 
•  ralysis  agitans.  The  disease  may  assume 
various  special  forms,  certain  parts  being 
more  involved  than  others.  In  some 
wrist-drop  is  a  marked  feature,  in  others 
there  may  be  a  brachial  or  crural  mono- 
plegia, etc.  The  special  senses  are  often 
impaired  and  disorders  of  sensation  are 
frequently  observed.  Neuralgia  is  a 
prominent  feature  of  these  cases. 

Case  of  typical  polyneuritis  following 
a  prolonged  course  of  inunction  of  mer- 
cury in  the  treatment  of  an  attack  of 
syphilis.  Ley  den  (Deut.  med.  Woch., 
Aug.  3,  '93). 

Three    cases    of    pronounced    multiple 
neuritis  from  the  therapeutic  use  of  mer- 
cury.    Recovery  occurred  in  all.     Spill- 
mann  and  Etienne   (Rev.  de  M6d.,  Dec-. 
10,  '95). 
Mercueial  -Cachexia. — This  condi- 
tion resembles  scurvy  and  may  result 
from  professional  exposure  to  the  effects 
of  mercury  or  as  a  sequence  of  treatment. 
There  is  marked  anaemia   and  loss   of 
flesh,  alopecia,  general  loss  of  power  and 
all  the  local  manifestations  of  mercurial 
toxaemia:  foul  breath,   diarrhoea,   and  a 
dark  color  of  the  skin.    There  is,  besides, 
intense  pain  in  the  bones  and  joints,  sug- 
gesting rheumatism. 

Poisoning  of  Mercury. — Whatever  be 
the  preparation  of  mercury  ingested  in 
poisonous  quantities,  the  symptoms  are 
very  similar,  the  only  difference  worth 
noting  being  the  rapidity  of  onset.  The 
majority  of  accidental  cases  met  with  are 
usually  instances  of  bichloride  poisoning. 
If  the  dose  taken  is  large  and  concen- 
trated, there  is  nausea,  vomiting,  faint- 
ness,   impaired   locomotion,    and   severe 


pain  in  the  throat  and  chest.  There  is 
violent  diarrhoea,  cramps;  at  first  the 
urine  is  freely  voided;  later  on  anuria 
occurs.  The  lips,  tongue,  and  pharynx 
may  be  tumefied,  and  dysphagia  be  so 
marked  as  to  prevent  swallowing  of  rem- 
edies. After  several  hours  the  breath 
becomes  excessively  foetid,  great  saliva- 
tion occurs,  and  ulcers  appear  on  the 
inner  aspect  of  the  lips  and  cheeks,  and 
sometimes  the  tongue.  The  gums  be- 
come spongy.  Gradually  the  local  symp- 
toms become  more  marked  and  the  pa- 
tient dies.  A  fatal  ending  rarely  occurs 
the  same  day. 

Case  in  which  a  woman  was  poisoned 
through  drinking,  at  one  draught,  a 
tumblerful  of  tepid  water,  in  which 
a  5 -per -cent,  sublimate  pastille  had 
been  dissolved.  Immediately  after  drink- 
ing this  she  felt  nausea,  faintness,  and 
weakness  in  the  knees,  so  that  she  could 
.  not  even  crawl  into  bed.  Directly  she 
was  placed  in  bed  violent  choking  sensa- 
tions set  in  and  she  vomited  bile-stained 
mucus.  One  hour  and  a  half  after  the 
poison  was  swallowed  the  symptoms 
mentioned  had  become  aggravated.  Gen- 
eral trembling  movements,  especially 
marked  in  the  upper  part  of  the  body, 
were  present.  The  patient  could  not 
speak,  but  by  signs  expressed  that  she 
felt  severe  pains  in  the  region  of  the 
stomach  and  pharynx  and  heaviness  in 
the  head.  The  pulse  was  rapid  and  soft, 
the  temperature  subnormal,  the  pupils 
contracted.  She  had  taken  a  quart  of 
milk,  but  found  great  difficulty  in  swal- 
lowing it.  The  whites  of  3  eggs  were 
given  at  once,  morphine,  and,  later  on, 
oil  of  camphor,  being  injected  subcutane- 
ously.  The  doses  of  albumin  were  con- 
tinued every  half-hour  during  the  day. 
Temporary  suppression  of  urine  was 
noted,  but  the  kidneys  acted  within 
twenty- four  hours;  tea  and  black  coffee 
favored  diuresis,  but  these  fluids  were 
usually  vomited  shortly  after  they  were 
swallowed.  The  symptoms  were  very 
grave  for  several  days.  The  vomiting 
ceased  gradually;  profuse  salivation  and 
ulcerative  stomatitis  set  in  on  the  third 
day,  with  bloody  and  slimy  motions  and 
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scanty  secretion  of  urine.  Albumin  and, 
occasionally,  blood  were  detected  in  the 
urine.  It  was  a  fortnight  before  the  pa- 
tient was  able  to  stand.  She  had  become 
extremely  emaciated,  lost  a  great  quan- 
tity of  hair,  and  noted  that  her  sight 
failed  her.  In  about  a  month  the  patient 
was  convalescent.  Eisenhart  (Centralb. 
f.  Gynak.,  Dec.  13,  '90). 

Several  cases  of  mercurial  poisoning 
observed.  A  blue  line  was  present  upon 
the  gums,  very  similar  to  that  found 
with  lead.  This  fact  is  not  generally 
referred  to  in  literature,  which  is  the 
more  remarkable,  since,  from  the  ap- 
pearance alone,  it  is  hardly  possible  to 
distinguish  it  from  the  lead  line.  The 
history  and  other  symptoms  must  be 
taken  into  account.  D.  Gilbert  (Bull, 
de  l'Acad.  Royal  de  Med.  de  Belg.,  Tome 
xvii,  No.  0,  1903). 

In  a  fatal  case,  that  of  a  woman  who 
had  taken  upon  an  empty  stomach  a 
large  teaspoonful  of  corrosive  sublimate 
in  powder,  Durante  found  the  following 
anatomical  changes:  Subperieardial  ec- 
chymoses;  enlarged  liver,  with  subcap- 
sular ecchymoses;  pale,  swelled  kidneys, 
with  small  ecchymoses  in  the  pelves; 
oesophagus  reddened  at  its  upper  part, 
normal  below;  stomach  showed  a  soft- 
ened mucosa,  with  numerous  ecchymosed 
patches  and  large,  grayish  ulcerations, 
most  marked  near  the  fundus;  intestinal 
mucosa  showed  limited  areas  of  deep  red- 
dening, with  ulcerations,  the  changes  in 
the  large  intestine  being  less  than  those 
in  the  ileum;  the  brain  showed  injection 
of  the  vascular  meninges. 

Local  applications  of  various  prepara- 
tions of  mercury  are  no  less  toxic  than 
when  the  drug  is  taken  by  the  mouth. 
Case  of  girl,  aged  20  who  sprained  her 
wrist.     A  few   days   later   lymphangitis 
apparently   supervened,   for   which   mer- 
curial ointment  was  applied  and  rubbed 
into  some  cracks  on  the  hand.     An  hour 
after  the  inunction  the  patient  felt  ill, 
fainted,  and  vomited.    The  same  evening, 
there  was  much  swelling  of  the  hand  and 
of  the  arm  on  its  dorsal  aspect.     An  in- 


cision was  at  once  made  into  the  brawny 
and  gray-colored  tissues.  The  next  day, 
January  16th,  there  was  vomiting,  with 
tenesmus  and  slight  albuminuria.  Culti- 
vation experiments  were  negative.  On 
January  17th  the  vomiting  was  less  fre- 
quent, but  there  was  anuria.  The  stools 
were  blood-stained,  and  the  condition 
very  like  that  of  dysentery.  There  was 
no  fever.  On  January  18th  severe  hsema- 
temesis  occurred.  Diarrhoea,  with  stools 
of  almost  pure  blood,  and  anuria  con- 
tinued. On  January  19th  there  were 
gangrenous  gingivitis  and  glossitis,  with 
moderate  salivation.  The  prostration 
was  great,  but  the  mind  remained  clear. 
The  following  day  there  was  a  feeling 
of  weight,  and  then  paralysis,  in  the  ex- 
tremities, and  the  patient  died.  There 
were  small  haemorrhages  and  superficial 
sloughs  in  the  mucous  membrane  of  the 
lower  part  of  the  small  intestine  and 
the  characteristic  appearances  of  severe 
dysentery  in  the  large  intestine.  In  the 
kidneys  there  were  well-marked  necrotic 
changes  in  the  epithelium,  especially  of 
the  convoluted  tubes.  Sackur  (Berliner 
klin.  Woch.,  June  20,  '92). 
The  recommendation  of  preparations 
of  mercury  for  vaginal  douching  is  at- 
tended with  danger,  owing  to  the  large 
quantity  of  fluid  injected.  Eectal  in- 
jections are  still  more  dangerous,  owing 
to  the  rapidity  with  which  fluids  are  ab- 
sorbed. 

Patient  injected  into  the  rectum  a  so- 
lution of  perchloride  of  mercury   (B.  P.) 
— 1  in  2000 — which  had  been  ordered  for 
the  preparation  of  a  vaginal  douche.     In 
half  an  hour  she  was  seized  with  cramp- 
like abdominal  pains,  and  a  little  later 
she  was  found  collapsed  and  pale,  with  a 
rapid  intermittent  and  weak  pulse,  the 
jaws  tightly  clenched,  the  eyes  dull  and 
anxious.     She  recovered  within  a  week, 
though    complaining    of   her    teeth    and 
gums.     Salivation  never  occurred.     Hall 
(Lancet,  Jan.  9,  '97). 
Treatment  of  Poisoning  by  Mercury. — 
Albumin  forms  an  insoluble  albuminate 
of  mercury;   hence  the  whites  of  several 
eggs  should  at  once  be  administered  to 
the  patient.    As  the  albuminate  is  liable 
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to  be  disintegrated  after  a  certain  time, 
however,  the  stomach  should  be  evacu- 
ated soon  after  and  washed  out,  using 
the  stomach-pump.  As  soon  as  this  is 
done  more  white  of  egg  should  be  ad- 
ministered and  left  in  situ.  If  none  can 
be  had,  wheat-flour  or  milk  may  be  used, 
the  former  being  given  with  a  little 
.  water,  just  enough  to  enable  it  to  reach 
the  stomach  promptly.  After  this  meas- 
ure the  symptoms  are  to  be  treated  on 
general  principles  as  they  appear. 

Three  drachma  of  yellow  oxide  of  mer- 
cury with  1  of  the  red,  accidentally  taken 
by  a  man,  produced  in  three  minutes 
violent  vomiting,  followed  by  diarrhoea. 
Milk  and  eggs  were  given,  and  the  man 
recovered.  Herbert  G.  Lee  (Brit.  Med. 
Jour.,  Sept.  28, '89). 

General  Therapeutics  of  Mercury. 

Metallic  Mercury. — Mercury  itself  is 
used  in  the  following  forms: — 

Blue  Mass.  —  The  mercury  is  tritu- 
rated with  the  excipients  until  the  mer- 
curial globules  are  no  longer  visible 
under  a  microscope  magnifying  10  diam- 
eters. The  mass  thus  prepared  contains 
33  per  cent,  of  mercury.  The  dose  is 
from  1  to  10  grains.  The  familiar  "blue 
pill"  should  contain  3  grains,  but  this 
dose  is  sometimes  exceeded. 

Gray  Powder.  —  Mercury  with  chalk, 
or  hydrargyrum  cum  creta,  is  likewise  a 
fine  triturate,  but  it  contains  38  per  cent, 
of  mercury  and  57  per  cent,  of  prepared 
chalk.  Each  grain  of  gray  powder  con- 
tains about  V3  grain  of  mercury.  The 
dose  in  children  is  from  1/2  to  2  grains. 

Mercurial  or  blue  ointment  is  prepared 
by  triturating  mercury  with  lard  and 
suet  until  the  mercurial  globules  are  in- 
visible as  above.  It  contains  about  50 
per  cent,  of  metallic  mercury. 

Mercurial  plaster  is  a  combination  of 
metallic  mercury,  oleate  of  mercury  (see 
Oxides),  and  lead  plaster. 

Therapeutics. — Metallic  mercury  is 


mainly  employed  as  a  cathartic  in  the 
form  of  blue  pill.  As  such  it  is  an  ex- 
cellent agent  when  hepatic  torpor  is 
present,  though  it  sometimes  proves  irri- 
tating to  the  intestinal  tract.  Nine 
grains,  or  three  3-grain  pills,  usually  give 
rise  to  little,  if  any,  griping.  If  this 
symptom  is  feared,  however,  a  little 
opium  may  be  added.  It  is  customary 
to  administer  a  saline  purgative  the  next 
day  to  enhance  the  effect  produced. 

Case  of  heart-failure  of  a  year's  stand- 
ing, with  increasing  severity  of  symp- 
toms, in  which  the  administration  of  blue 
mass  produced  the  most  excellent  results 
after  other  treatment  had  failed.  The 
drug  was  combined  with  digitalis  and 
sulphate  of  cinchonidine  in  the  same  pro- 
portion, 1  grain  of  each  in  every  pill. 
Three  pills  were  taken  daily.  Excellent 
results  obtained  with  the  same  combina- 
tion in  cases  of  general  oedema,  as  a  re- 
sult of  weak  heart  simply  or  of  organic- 
ally diseased  heart.  Regulated  diet  and 
hygiene  should  accompany  the  use  of  the 
remedies.  William  Pepper  (Univ.  Med. 
Mag.,  Jan.,  '90) . 

Mercurol  belongs  to  a  class  of  prepa- 
rations in.  which  the  metals  are  united 
with  nucleinic  acid.  The  writer  ha9 
employed  this  preparation  during  the 
past  two  years  in  many  hundreds  of 
cases.  He  has  used  it  as  an  external 
application  in  the  form  of  a  powder, 
occasionally  pure,  but  in  such  cases  has 
found  that  it  caused  smarting.  If  it  is 
mixed  with  boric  acid  or  chloretone  the 
application  is  painless.  The  powder  is 
markedly  stimulating,  and  is  useful  in 
tubercular  conditions  and  fungoid  gran- 
ulations. Mercurol  is  useful  in  chronic 
ulcers  when  employed  in  the  form  of  a 
salve  containing  from  two  to  five  per 
cent.  In  gonorrhoea  it  can  be  employed 
as  an  injection  in  0.5  to  2  per  cent.;  in 
syphilis  it  can  be  given  internally  in 
doses  as  high  as  0.1  gramme.  H.  Grees- 
mann  (Miinch.  med.  Wochen.,  Feb.  3, 
1903). 

Gray  powder,  or  mercury  with  chalk, 
possesses  much  the  same  properties  as 
blue  mass,  but  it  acts  more  mildly  and 
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is,  therefore,  considerably  used  in  the 
treatment  of  children  suffering  from 
hepatic  atony  and  the  intestinal  ail- 
ments resulting  therefrom.  The  antacid 
power  of  the  chalk  adds  to  its  value  in 
the  treatment  of  infantile  diarrhoea  with 
watery,  colorless  stools.  It  is  also  used 
in  infantile  syphilis  with  marked  success, 
especially  in  syphilitic  marasmus. 

Mercurial  ointment,  besides  its  well- 
known  value  in  the  treatment  of  syphilis 
(q.  v.),  is  also  employed  as  an  anti- 
phlogistic and  resolvent  in  inflammatory 
disorders  of  the  joints.  It  is  especially 
valuable  when  effusions  and  ankylosis 
are  feared  as  a  result  of  the  local  changes. 
Its  antiphlogistic  properties  also  mani- 
fest themselves  in  inflammatory  proc- 
esses of  the  peritoneum,  and  it  is  often 
used  in  peritonitis.  The  same  may  be 
said  of  orchitis  and  epididymitis,  gland- 
ers, and  other  surgical  mycoses. 

Neapolitan  ointment  successfully  used 
in  treatment  of  malignant  pustule.  The 
ulcer  was  daily  washed  with  sublimate, 
carefully  wiped  with  cotton  soaked  in 
the  same  solution,  in  order  to  remove  all 
the  mortified  portions,  and  covered  with 
a  piece  of  linen  upon  which  the  ointment 
had  been  spread.  This  dressing  was  re- 
moved only  during  the  time  required  to 
wash  the  ulcer.  Definite  recovery  took 
place  within  four  or  five  weeks.  N. 
Vertepoff  (Medit.  Oboz.,  No.  5,  '94). 

A  substitute  for  inunction  in  mercurial 
treatment,  namely:  impregnating  the 
garments  of  patients  needing  mercurial 
treatment  with  some  preparation  of  the 
metal,  as  suggested  by  Merget.  Welan- 
der  used  a  powder  consisting  of  40  per 
cent,  of  mercury,  with  zinc  and  alu- 
minium in  amalgam.  Personal  modifica- 
tion of  this  method  used  the  last  two 
years  with  good  results.  A  coarsely 
woven  cloth,  "mercolint"  (made  by  the 
firm  of  Beirsdorf,  in  Hamburg),  is  im- 
pregnated with  a  salve  containing  90  per 
cent,  of  mercury.  Shirts  made  of  mer- 
colint are  worn  by  the  patients  night  and 
day.  When  in  about  four  weeks  the 
gray   color   of   the   garment  changes   to 


white,  it  is  concluded  that  all  the  mer- 
cury    has     been     absorbed:      i.e.,     2  Va 
drachms  to  12  V2  drachms.    Mercury  ap- 
pears in  the  urine  and  stomatitis,  with 
salivation,  is  produced.     Blaschko   (Ber- 
liner klin.  Woch.,  Nov.  13,  '99). 
It  is  considerably  used  in  the  treat- 
ment of  pediculi,  or  other  parasites  of 
the  hairy  regions  of  the  body;    but,  as 
shown  by  Leidy,  any  fixed  or  volatile  oil 
or  even   a  bland  ointment  will  act  as 
effectually.     Hence  mercurial  ointment 
should  only  be  employed  after  trying 
the  less  dangerous  preparations.     If  the 
former  is  used,  care  should  be  taken  to 
avoid  salivation. 

When  turpentine  is  placed  in  a  bottle 
with  mercury  and  shaken,  the  metal  will 
separate  into  the  finest  particles.     This 
facilitates  the  preparation  of  salves,  etc. 
M.   R.    Loza    (Gaceta   Medica,   May    15, 
1900). 
Mercurial  plaster  may  be  used  in  the 
same  disorders  as  the  ointment  and  with 
the  same  objects  in  view.    It  is  especially 
valuable  in  the  treatment  of  splenic  en- 
largements of  malarial  origin.    It  is  also 
used  to  prevent  pitting  in  small-pox. 

Nitrates  of  Mercury. — The  nitrate  or 
pernitrate  of  mercury  is  only  used  in  the 
preparation  of  a  solution  and  an  oint- 
ment. 

Solution  of  acid  nitrate  of  mercury,  the 
liquor  hydrargyri  nitratis,  contains  about 
60  per  cent,  of  nitrate  of  mercury  and  11 
per  cent,  of  free  nitric  acid.  It  is  used 
as  a  caustic. 

Ointment  of  nitrate  of  mercury,  the 
unguentum  hydrargyri  nitratis,  or  citrine 
ointment,  contains  about  7  parts  of  mer- 
cury, 18  parts  of  nitric  acid,  and  75  parts 
of  lard-oil.  It  is  not  a  stable  prepara- 
tion and  should  be  freshly  prepared. 

Therapeutics. — The  solution  of  acid 
nitrate  of  mercury  is  a  very  active  caus- 
tic, instantly  penetrating  the  superficial 
tissues  and  especially  phagedenic  ulcera- 
tions.    When,  therefore,  it  is  to  be  ap- 
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plied,  the  spot  to  be  touched  should  be 
surrounded  by  a  protective  covering  of 
vaselin,  and  a  glass  rod  used  for  the  ap- 
plication to  precisely  limit  the  amount 
employed.  Any  surplus  should  be  washed 
off.  It  is  extensively  used  for  the  de- 
struction of  syphilitic  sores,  benign  and 
malignant  neoplasms,  lupus,  epithelioma, 
noma,  nsevi,  moles,  warts,  etc. 

Acid  nitrate  of  mercury  has  been  em- 
ployed with  success  in  the  local  treatment 
of  nearly  all  unhealthy-looking  sores. 
The  preparation  of  the  British  Pharma- 
copoeia, which  is  a  syrupy  fluid,  is  used. 
The  acid  should  be  applied  with  a  brush, 
and  care  should  be  taken  not  to  use  too 
much  of  the  drug,  this  being  easily  pre- 
vented by  means  of  blotting-paper. 
Large  scars  can  thus  be  avoided,  espe- 
cially in  cases  of  acne  of  the  nose.  For 
large  ulcers,  patches  of  lupus,  and  for  the 
tubercles  and  patches  of  syphilitic  lupus, 
the  acid  can  be  applied  more  freely;  "and 
in  these  cases  it  must  be  left  to  act  upon 
the  part  for  two  or  three  minutes  before 
the  blotting-paper  is  used.  Caution 
should  likewise  be  exercised  with  the 
drug,  as  indicated,  when  it  is  to  be  ap- 
plied to  the  mouth,  tongue,  cheek,  or 
throat.  Hutchinson  (Archives  of  Surg., 
Oct.,  '91). 

Case    of    lupus    vulgaris    successfully 
treated  by  acid  nitrate  of  mercury.    The 
patient  had  suffered  from  lupus  vulgaris 
of  the  nose  for  more  than  four  years,  and 
had   undergone    many    scrapings.      Acid 
nitrate  of  mercury,  pure,  had  been  applied 
on    six    occasions    under    cocaine    anaes- 
thesia, with  the  result  that  the  parts  had 
healed  over  soundly,  no  trace  of  lupous 
tissue  being  now  visible.     Sheild    (Brit. 
Jour,  of  Dermal,  Feb.,  '96). 
The  ointment  of  nitrate  of  mercury, 
citrine  ointment,  may  be  advantageously 
employed  for  deep-seated  inflammations 
limited   to   restricted   areas,    when   the 
superficial   tissues   are   intact.      It   may 
thus  be  used  to  abort  boils  and  felons. 

Ointment  of  the  nitrate  of  mercury 
successfully  used  as  an  abortifacient  of 
boils  and  felons.  In  treating  felons  the 
entire  finger  should  be  covered  with  the 
coating  of  the  ointment  about  V8  of  an 


inch  thick,  and  then  wrapped  with  a 
piece  of  thick  adhesive  plaster.  The 
dressing  should  remain  twenty-four 
hours,  after  which  no  further  treatment 
is  necessary.  R.  Kenner  (Med.  Rec,  Nov. 
10,  '88). 

When,  however,  the  ointment  of  ni- 
trate of  mercury  is  to  be  used  in  ulcera- 
tive processes,  for  which  it  is  employed 
as  an  active  stimulant,  it  should  be  di- 
luted by  the  addition  of  an  equal  quan- 
tity of  lard.  In  this  strength  it  is  espe- 
cially useful  in  chronic  disorders  of  the 
scalp,  and  is  occasionally  used  in  chronic 
eczema,  psoriasis,  and  other  cutaneous 
disorders  of  the  body,  but  only  when 
localized.  Its  application  over  large  sur- 
faces is  dangerous. 

Cyanide  of  Mercury. — Cyanide  of  mer- 
cury, hydrargyrum  cyanatum,  occurs  in 
whitish  crystals  devoid  of  odor,  but  of 
metallic,  bitter  taste.  It  is  principally 
used  as  a  local  antiseptic  in  1  to  10,000 
solution.  It  is  very  poisonous.  The 
dose  is  V32  to  1/ia  grain. 

Therapeutics. — The  oxycyanide  of 
mercury  has  been  highly  lauded  as  an 
antiseptic  in  surgery.  It  is  well  tolerated 
by  the  tissues,  and  is  thought  to  be  spe- 
cially applicable  to  suppurating  surfaces 
or  to  mucous  membranes,  as  the  con- 
junctiva, to  render  them  aseptic. 

As  a  disinfectant,  especially  when  me- 
tallic instruments  are  to  be  used,  oxy- 
cyanide of  mercury  is  considered  the  best 
substance,  since  it  does  not  in  any  way 
affect  the  latter,  not  even  the  edge  of 
cutting  instruments.  A  3-per-cent.  solu- 
tion corresponds  to  a  2-per-cent.  solution 
of  corrosive  sublimate,  but  a  1  to  10,000 
solution  has  been  found  efficious  for  ex- 
ternal uses.  Monod  and  Malgaigne  em- 
ployed it  successfully  in  hospital  and 
private  work  and  found  that  it  possessed 
all  the  qualities  of  corrosive  sublimate. 
It  prevents  the  growth  of  cultures  and 
kills  developed  cultures,  including  the 
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bacillus  coli,  the  bacillus  pyocyaneus, 
streptococci,  etc.  The  drug  being  ex- 
ceedingly toxic,  they  never  use  large 
quantities  at  a  time  and  avoid  using  it 
for  washing  out  cavities. 

Oxycyanide  of  mercury  in  5  per  1000 
solution  displays  in  laboratory  experi- 
ments an  antiseptic  potency  always  equal 
to  and  often  greater  than  that  of  1  to 
1000  sublimate  solution.  It  has  no  dis- 
advantages other  than  those  possessed 
by  corrosive  sublimate,  and  it  has  the 
special  advantage  of  not  affecting  either 
the  hands  or  the  instruments  of  the  sur- 
geon. C.  Monod  (Le  Prog.  Med.,  Oct.  26, 
'95). 

The  writer  has  made  a  number  of  ex- 
periments with  different  microorganisms 
in  testing  the  value  of  mercuric  cyanide 
as  a  surgical  disinfectant.  He  comes  to 
the  conclusion  that  it  is  very  unrelia- 
ble, as,  after  more  than  ten  minutes" 
immersion  of  threads  of  the  various 
staphylococci  in  a  solution  of  1 :  1000, 
there  were  still  viable  germs.  Even  a 
strength  of  as  much  as  1:500  had  no 
effect  on  these  germs  after  exposure  of 
one-half  hour.  His  observations  show 
that  mercuric  cyanide  is  a  very  uncer- 
tain surgical  disinfectant,  and  bound  to 
prove  disappointing  if  relied  upon  to  the 
exclusion  of  more  efficient  means  of 
sterilization.  C.  Harrington  (Boston 
Med.  &  Surg.  Jour.,  Jan.  14,  1904). 
Cyanide  of  mercury,  highly  recom- 
mended as  an  antiseptic  for  use  by  ocu- 
lists, is  efficient,  though  non-irritating. 
The  micrococcus  pyogenes  aureus  is 
present  in  apparently  perfectly  healthy 
conjunctival  sacs.  The  operation  for 
cataract  can  be  performed  successfully 
without  troublesome  complications.  Oxy- 
cyanide of  mercury  is  a  powerful  anti- 
septic. Fourteen  patients  were  treated 
by  means  of  irrigation  with  a  solution 
of  the  drug  in  the  proportion  of  1  part  to 
1500  of  water.  On  subsequently  sub- 
mitting the  conjunctival  mucus  to  sys- 
tematic culture,  the  tubes  only  re- 
mained sterile  in  20  per  cent,  of  the 
cases.  The  other  tubes  contained  vari- 
ous microbes,  especially  the  pyogenes 
aureus.  Further  experiments  proved 
that   the   eyes   could    only   be   rendered 


thoroughly  aseptic  by  eye-douches,  re- 
peated every  few  minutes  for  at  least 
three  days;  the  oxycyanide  is  superior 
to  solutions  of  the  bichloride,  and  is 
better  borne  by  the  conjunctiva.  Chibret 
(Recueil  d'Ophtal.,  p.  294,  '89). 

Preparations  of  mercuric  cyanide  may 
usefully  be  prescribed  in  the  form  of 
fomentations  and  collyria.  A  formula 
which  is  of  daily  use  in  cases  of  progress- 
ive choroidal  atrophies  in  myopes  and  in 
disseminated  forms  of  choroiditis  in 
gouty  persons  is  as  follows: — 

R  Hydrochlorate      of     cocaine,      3 "/« 
grains. 

Cyanide  of  mercury,  4  */,  grains. 

Cherry-laurel  water,  6  l/t  drachms. 

Distilled  water,  8  '/a  ounces. — M. 
This  same  lotion  may  be  used  in  certain 
forms  of  severe  exudative  and  plastic 
choroiditis,  as  a  subconjunctival  injec- 
tion. Galezowski  (Recueil  d'Ophtal.,  No. 
12,  '96). 

It  has  been  recommended  as  a  safe 
agent  for  hypodermic  use,  but  is  an  ex- 
tremely dangerous  remedy  for  intrav- 
enous injections. 

Injections    of    1-per-cent.    solution    of 
oxycyanide  of  mercury  employed  in  the 
treatment  of  syphilitic  conditions.     In- 
jections  are    well   borne,   little    painful, 
and,  used  in  over  1000  cases,  has  never 
caused  untoward  effects.    Six  or  eight  in- 
jections  are  equivalent  to  an  energetic 
treatment  by  means  of  frictions.    Chibret 
(La  Sem.  Med.,  Apr.,  '90). 
Internally  it  has  been  administered 
for  syphilis  and  diphtheria,  but  in  both 
of  these  diseases  other  remedial  agents 
are  to  be  preferred. 

Oxides  of  Mercury. — Yellow  Oxide. 
— The  yellow  oxide  of  mercury,  hydrar- 
gyri  oxidum  flavum,  occurs  as  a  yellow, 
fine,  amorphous  powder  devoid  of  odor, 
but  metallic  to  the  taste.  It  is  insoluble 
in  water,  and  becomes  darker  on  ex- 
posure to  light.  It  is  too  irritating  for 
internal  administration  and  is  mainly 
employed  to  prepare  the 

Ointment  of  yellow  oxide  of  mercury 
or    unguentum    hydrargyri    oxidi    flavi, 
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which  contains  10  per  cent,  of  the  oxide. 
This  is  too  strong  for  use  in  ophthalmic 
practice,  however,  and  is  usually  reduced 
by  the  addition  of  lard,  lanolin,  etc. 

Proper  way  of  preparing  the  yellow- 
oxide-of-mercury  ointment  for  use  in 
ophthalmological  practice.  To  the  re- 
quired amount  of  powder  in  impalpable 
form  on  a  clean  glass  or  porcelain  slab, 
add  a  few  drops  of  any  bland  non-irri- 
tating fixed  oil,  and  mix  well  with  a  clean 
spatula;  to  this  slowly  add  the  necessary 
petrolatum.  The  following  prescription 
in  the  hands  of  a  competent  pharmacist 
will  be  entirely  satisfactory: — 
R  Olei  rieini,  4  drops. 

Hydrarg.  oxidi  flavi,  3  grains. 
Misce  et  adde: — '■ 

Petrolati,  2  to  4  drachms. 

The  mass  is  so  thoroughly  homogeneous 

that  not  until  it  is  kept  for  a  long  while 

will  the  mercury  gravitate  to  the  bottom. 

T.  E.  Mitchell   (Ophth.  Rec,  Feb.,  '38). 

It  is  also  used  to  prepare  the  oleate  of 

mercury,  or  oleatum  hydrargyri,  which 

contains  2  per  cent,  of  the  yellow  oxide 

and  8  per  cent,  of  oleic  acid.    It  is  used 

in  preference  to  blue  ointment  by  many 

practitioners.     - 

The  red  oxide  of  mercury,  or  hydrar- 
gyri oxidum  rubrum,  occurs  in  the  form 
of  orange-red  crystals,  which,  though 
carefully  pulverized,  always  contain  irri- 
tating particles.  It  is  insoluble  in  water, 
and  is  not  used  internally.  It  is  em- 
ployed to  prepare  an  ointment,  the 

Ointment  of  red  oxide  of  mercury,  but 
this  has  been  advantageously  replaced 
by  the  ointment  of  the  yellow  oxide, 
owing  to  the  finer  grain  of  the  powder 
obtained  from  the  latter. 

Black  wash  and  yellow  wash,  two  offi- 
cial preparations  considerably  used  as 
stimulants,  depend  for  their  virtues  upon 
the  black  and  yellow  oxides  formed. 
Black  wash  contains  1  drachm  of  calomel 
to  a  pint  of  lime-water;  while  yellow 
wash  contains  1/2  drachm  of  corrosive 
sublimate  to  a  pint  of  lime-water. 


Therapeutics.  —  The  yellow  oxide 
enjoys  the  confidence  of  ophthalmolo- 
gists in  the  treatment  of  blepharitis  and 
conjunctivitis,  owing  to  its  antiphlogistic 
and  alterative  properties.  In  the  acute 
form  of  the  latter  disorder  an  ointment 
containing  3  to  4  grains  of  the  yellow 
oxide  to  the  ounce  is  sufficiently  strong, 
while  disorders  of  the  lids  usually  re- 
quire a  preparation  four  times  that 
strength.  The  ointment  should  not, 
however,  be  allowed  to  come  into  con- 
tact with  the  conjunctiva.  Corneal 
opacities  and  ulcers  are  also  favorably 
influenced  by  the  continued  application 
of  an  ointment  of  yellow  oxide  of  mer- 
cury. 

Corneal  ulcer  successfully  treated  by 

the  simple  application  of  a  salve  of  the 

yellow  oxide  of  mercury,  followed  by  an 

occlusive  dressing.     Sicherer   (Rev.  Gen. 

d'Ophtal.,  Nov.,  '96). 

In  affections  of  the  skin  it  has  been 

used  with  advantage  in  eczema  and  acne. 

Erythematous  pruritus  of  the  anus  is 

quickly  arrested  by  its  use. 

Valuable  ointment  for  anal  pruritus 
is  composed  of  60  grains  of  red  oxide  of 
mercury  with  450  of  vaselin.  Morain 
(Rev.  Inter,  de  MeU,  July,  '95). 

A  very  useful  combination  when  much 
pustulation  exists  in  acne  is:  — 

R  Ungt.  hydrarg.  oxid.  rub.,  3  drachms. 
Ungt.  sulphuris,  6  drachms. 
Ungt.  zinc,  oxid.,  ad  2  ounces. — M. 
G.  T.  Elliot  (Post-graduate,  Oct.,  '96). 
The  red  oxide  is  mainly  used  to  stimu- 
late obstinate  ulcerative  processes,  such 
as  those  occurring  in  venereal  disorders. 
It  is  also  employed  in  parasitic  diseases 
of  the  skin. 

Varicose  ulcers  of  legs  successfully 
treated  with  ointment  of  the  red  oxide  of 
mercury.  Officinal  ointment  too  strong 
(1  part  of  the  red  oxide  of  mercury  to  9 
of  vaselin) ;  so  that  it  was  mixed  with 
1  to  2  parts  of  vaselin.  Influence  upon 
suppurating  wounds  was  apparent  in  a 
short  time.  First  day,  patient  complains 
of  violent  pains,  which  by  the  third  have 
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entirely  or  nearly  disappeared.    Dressing 
should  be  renewed  onee  a  day  and  the 
salve  be  spread  upon  a  piece  of  cloth  to 
the, thickness  of  a  knife-blade;    a  flannel 
or  small  bandage  may  be  used  to  wrap 
the  extremity.    Rest  in  bed  will  acceler- 
ate   the    healing    process.      H.    Langes 
(Munch,  med.  Woch.,  No.  48,  '94). 
Black  and  yellow  wash  are  also  mainly 
employed    to    stimulate    chancres    and 
syphilitic  ulcers,  the  yellow  wash  being 
far  more  potent  than  the  black.     The 
latter  is  sometimes  used  in  eczema. 

The  oleate  of  mercury  is  often  sub- 
stituted for  a  much  more  cleanly  agent, 
blue  ointment.  The  irritating  action  of 
the  red  oxide  should  be  borne  in  mind, 
however,  and  it  should  be  rubbed  into 
the  tissues  in  somewhat  smaller  quanti- 
ties and  with  less  rapidity.  It  is  also 
employed  in  parasitic  skin  disorders,  hav- 
ing replaced  gray  ointment  in  many  of 
these,  especially  tinea  tonsurans,  pedic- 
uli  corporis,  and  sycosis. 

Iodides  of  Mercury. — The  red  iodide 
or  biniodide  of  mercury,  or  hydrargyri 
iodidum  rubrum,  is  a  scarlet-red  powder 
having  no  odor  or  taste.  It  is  practically 
insoluble  in  water,  and  slightly  soluble 
in  alcohol.  The  dose  is  from  1/32  to  1/a 
grain,  administered  in  pill  form. 

Albuminous  solutions  of  the  biniodide 
remain  clear  for  days,  whereas  with  the 
bichloride  of  mercury  an  insoluble  pre- 
cipitate is  formed.  The  solution  for  use 
is  to  be  made  with  the  iodide  of  potash. 
A  jar  containing  bichloride  solution  and 
blood  showed,  at  the  end  of  six  weeks,  a 
few  bacilli  and  micrococci,  and  its  surface 
was  covered  with  penicillium  glaucum, 
while  a  similar  jar  containing  biniodide 
solution  was  perfectly  free  from  any 
change.  G.  Sims  Woodhead  (Proc.  Royal 
Soc.  of  Edinburgh,  '89). 

An  albuminous  precipitate  is  always 
produced  by  the  biniodide  of  mercury. 
The  tartaric-acid  solution  of  the  bichlo- 
ride of  mercury,  as  originally  proposed  by 
Laplace,  is  the  only  antiseptic  prepara- 
tion of  mercury  which  will  not  act  in  this 
way.    Hare  (Univ.  Med.  Mag.,  Sept.,  '89). 


The  solution  of  arsenic  and  iodide  of 
mercury,  the  liquor  arsenici  et  hydrar- 
gyri iodidi,  Donovan's  solution,  contains 
1  per  cent,  each  of  the  red  iodide  of  mer- 
cury and  iodide  of  arsenic  in  distilled 
water.  The  dose  is  from  3  to  10  drops, 
largely  diluted. 

The  green  or  yellow  iodide  of  mercury, 
or  protiodide,  the  hydrargyri  iodidum 
flavum,  is  a  yellowish-green,  amorphous 
powder,  devoid  of  odor  or  taste.  It  is 
decomposed  by  light.  The  dose  is  from 
V8  to  V4  grain. 

Therapeutics.  —  The  red  iodide  of 
mercury  is  principally  used  in  the  treat- 
ment of  syphilis  (see  Syphilis),  but. 
it  has  also  been  found  useful  in 
various  other  disorders  and  as  an  anti- 
septic in  surgery,  and  in  infectious  dis- 
orders. 

Sodic-iodide  solution  of  mercury  binio- 
dide 1  to  2000  used  for  all  amputation- 
flaps  and  recent  wounds.  Union  is  se- 
cured more  firmly  and  rapidly  than  with 
carbolic-acid  dressings.  The  firm  and 
rapid  union  being  attributed  to  the  solu- 
tion and  removal  of  the  two  layers  of 
effused  fibrin,  on  the  flat  surfaces,  by  the 
fibrin-solvent  sodic-iodide  vehicle  for  the 
antiseptic  agent.  It  has  the  advantage 
of  being  non-irritant,  and  it  is  rapidly 
eliminated  by  the  kidneys.  C.  R.  Illing- 
worth  (Satellite  of  the  Annual,  Jan.,  '92). 
Biniodide  of  mercury  dissolved  in  a 
solution  of  sodium  iodide  does  not  pro- 
duce the  unfavorable  conditions  that  fol- 
low the  use  of  the  bichloride.  Hanbury 
Frere  (N.  Y.  Med.  Jour.,  July  28,  '94). 

Hypodermic  injections  of  biniodide  of 
mercury  are  very  effective  in  hereditary 
syphilis.  Children  tolerate  large  doses 
of  strong  solutions  of  the  drug,  and  the 
writer  recommends  as  an  ordinary  dose 
.06,  at  intervals  of  five  to  eight  days, 
according  to  the  severity  of  the  specific 
manifestations.  A  perfect  solution  of 
the  mercurial  is  obtained  by  adding  a 
a  small  quantity  of  potassium  iodide, 
and  for  this  purpose  a  few  drops  of  the 
following  solution  is  recommended: 
Potassium   iodide,   1   gramme;     distilled 
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water,  4  grammes.  Subcutaneous  in- 
jections produce  very  painful  swellings 
which  do  not  disappear  for  some  time, 
and  for  this  reason  intramuscular  in- 
jections are  to  be  preferred.  They  are 
somewhat  painful,  but  do  not  cause 
as  much  discomfort  as  the  subcutaneous 
injections.  Breton  (Revue  Men.  des 
Mai.  de  l'Enfance,  Dec,  1903). 

In  the  infectious  fevers  biniodide  of 
mercury  has  been  found  of  value  both 
as  a  local  antiseptic  and  as  a  general 
germicide. 

Scarlet  fever  abated  in  five  instances 
by  the  internal  and  external  use  of  the 
biniodide  of  mercury.     The  disease  has 
been  prevented  from  spreading  by  paint- 
ing the  throat  with   1   in   500  solution 
every  four  hours.     In  the  cases  reported 
the  following  formula  was  used:  — 
R  Hyd.  bichlor.,  J  grain. 
Potass,  iod.,  15  grains. 
Sp.  am.  co.,  1  drachm. 
Syrup.,  */i  ounce. 
Aq.,  6  ounces. 
M.     Sig. :    Half  an  ounce  every  second 
hour. 

This  was  used  in  a  child  9  years  old. 
For  local  application  the  solution  varied 
from  1  in  2000  to  1  in  500,  to  be  used  in 
the  form  of  a  spray  or  by  painting  with 
a  camel-hair  brush.     C.   R.   Illingworth 
(Provincial  Med.  Jour.,  Jan.  1,  '90). 
Biniodide    of    mercury    precipitating 
tyrotoxicon  in  liquids,  it  has  been  rec- 
ommended as  an  antidote  in  ptomaine 
poisoning. 

The  green  or  yellow  iodide  is  mainly 
employed  in  syphilis  (q.  v.). 

The  solution  of  arsenic  and  mercuric 
iodide  is  much  esteemed  in  the  treatment 
of  chronic  disorders  of  the  skin:  leprosy, 
lupus,  etc.  It  is  also  advantageous  in 
chronic  gout  and  rheumatism  as  a  gen- 
eral alterative  and  tonic. 

Chlorides  of  Mercury. — The  mild  mer- 
curous  chloride,  hydrargyri  chloridum 
mite,  calomel,  is  a  tasteless,  white,  im- 
palpable powder,  insoluble  in  water  and 
alcohol.     Its  dose  varies  from  1/i  grain 


to  10  grains  or  even  much  more,  accord- 
ing to  the  disorder  treated. 

The  bromides  and  the  chlorides  are 
powerless  to  convert  calomel  into  cor- 
rosive sublimate;  such  a  change  occurs 
only  on  contact  with  the  alkaline 
iodides.  If  it  took  place  in  the  presence 
of  chlorides,  it  could  not  be  avoided  by 
the  patient  simply  abstaining  from 
salted  articles  of  food;  it  would  be 
necessary  to  remove  all  the  chlorides 
from  the  organism.  Pouchet  (Stylus, 
March,  1900;  Alienist  and  Neurol.,  Jan., 
1901). 

The  mercuric  chloride,  hydrargyri 
chloridum  corrosivum,  or  corrosive  sub- 
limate, is  prepared  by  subliming  the 
bisulphate  of  mercury  with  chloride  of 
sodium.  It  occurs  in  the  form  of  trans- 
parent, whitish  crystals,  of  a  metallic, 
acid  taste,  and  is  soluble  in  sixteen  parts 
of  cold  and  two  parts  of  boiling  water, 
and  in  three  parts  of  alcohol.  Its  dose 
varies  from  1/100  to  1/8  grain. 

Sublimate  solutions  should  be  kept  in 
brownish-yellow  bottles,  in  order  to  pre- 
vent the  decomposition  which  ordinary 
light  gradually  produces.  H.  Michaelis 
(Zeits.  fur  Hyg.,  Aug.  23,  '88). 

Bichloride  undergoes  chemical  change 
when  in  contact  with  organic  matter,  and 
is  immediately  converted  by  albumin 
into  an  insoluble  albuminate.  A  small 
quantity  is  soluble  in  excess  of  albumin, 
but  is  likely  to  be  at  once  decomposed, 
in  masses  of  excreta,  into  the  insoluble 
sulphide  by  the  sulphuretted  hydrogen 
present.  W.  B.  Hills  (Boston  Med.  and 
Surg.  Jour.,  Feb.  21,  '89). 

Ordinary  water  causes  an  immediate 
decomposition  of  bichloride  of  mercury; 
this  decomposition  steadily  continues 
under  the  influence  of  air  and  light.  This 
decomposition  ceases  or  becomes  arrested 
when  the  air  and  light  are  excluded. 
Solutions  of  bichloride  of  mercury  made 
in  distilled  water  undergo  only  trifling 
decompositions,  even  when  exposed  to 
air  and  light.  Burcker  (Archives  de  M6d. 
et  de  Pharm.  Milit.,  Apr.,  '95). 

Therapeutics  of  Calomel. — As  a 
purgative,  calomel  is  still  considerably 
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employed,  though  slow  in  action  and 
occasionally  unreliable.  The  possibility 
of  retention  under  such  circumstances 
renders  mercurial  absorption  possible 
when  a  large  dose  is  administered,  and 
it  is  always  prudent  to  administer  a 
saline  the  next  morning  or  to  give 
another  purgative  at  the  same  time — a 
poor  recommendation  for  the  primary 
drug.  The  compound  cathartic  pill  is 
based  upon  this  principle.  Eecent  labors 
have  severely  shaken  the  general  belief 
that  calomel  increases  the  flow  of  bile, 
and  tend  to  confirm  the  view  that  as  a 
true  purgative  there  are  many  agents, 
especially  podophyllin,  that  are  prefer- 
able. Its  germicidal  action  may  render 
it  useful,  however,  in  the  presence  of 
infectious  processes.  In  diphtheria,  for 
instance,  it  is  useful  and  it  will  some- 
times check  the  disease  when  adminis- 
tered, but  this  can  hardly  be  credited  to 
its  merits  as  a  purgative. 

Effect  of  calomel  on  the  secretion  of 
bile  as  the  result  of  experimental  research 
on  dogs  with  biliary  fistulas.  Oil  has  a 
negative  effect  on  the  secretion  of  bile, 
calomel  a  decided  inhibitory  effect,  and 
salicylate  of  sodium,  while  it  increases 
the  quantity  of  bile  secreted,  lowers 
the  density:  the  salts,  etc.,  are  reduced 
below  the  normal  amount.  The  only  ac- 
tive cholagogue  is  bile  itself,  the  ingestion 
of  which  is  always  followed  by  a  consider- 
able hypersecretion  of  bile.  Boyon  and 
Dufour  (Presse  Med.,  Oct.  13,  '97). 

The  writer  states  that  calomel  is  very 
inconstant  in  its  action  as  a  poison. 
Guy  states  that  six  grains  have  proved 
fatal,  while  an  ounce  has  been  taken 
with  impunity.  Rungberg  records  a 
case  in  which  three  injections  of  one 
and  a  half  grains  each,  given  within  a 
month,  proved  fatal,  and  mentions  other 
similar  fatal  cases  after  subcutaneous 
injections  of  small  doses.  The  author 
appears  to  favor  the  theory,  rejected  by 
Guy,  that  calomel  acts  as  a  poison  only 
by  its  partial  conversion  into  perehlo- 
ride  of  mercury  by  the  free  hydroehlo 
ric  acid  of  the  gastric  juice.      On  this 


supposition  the  very  small  fatal  doses 
could  be  explained  on  the  theory  that 
hyperacidity  of  the  gastric  juice  con- 
verts the  calomel  into  perchloride  more 
rapidly  than  usual,  though  he  deems  it 
more  likely  that  an  impurity  (probably 
perchloride  of  inercury)  was  originally 
present  in  the  fatal  cases.  On  the  the- 
ory that  it  acts  only  by  conversion  into 
perchloride  of  mercury  the  relative  im- 
punity of  large  doses  is  explained  by 
the  supposition  that  so  soon  as  sufficient 
conversion  has  taken  place,  purgation 
supervenes  and  the  l'emainder  of  the 
calomel  is  expelled  unchanged.  Calomel 
injected  subcutaneously  according  to  the 
theory  would  be  converted  into  per- 
chloride by  the  chlorides  of  the  blood, 
but  in  this  ease  the  action  of  a  small 
quantity  could  not  cause  expulsion  of 
the  remainder,  hence  the  fatal  results 
from  small  subcutaneous  doses. 
Though  appearing  to  have  some  faith  in 
the  perchloride  theory,  the  author,  how- 
ever, states  that  little  is  to  be  feared 
when  pure  calomel  is  used  in  modera- 
tion, however  the  method  of  administra- 
tion. T.  L.  Bunting  (Lancet,  Nov.  20, 
1904). 

Purgative  effects  are  obtained  with 
more  certainty  and  with  no  danger  of 
ptyalism  when  very  small  doses,  1/8  to 
1/2  grain,  are  administered  every  half- 
hour  until  3  grains  are  taken.  All  the 
mercury  thus  ingested  undergoes  trans- 
formation into  the  purgative  salt  in  the 
intestinal  tract,  and  there  is  no  surplus 
to  awaken  toxic  symptoms  later  on. 

Large  doses  of  calomel  have  been  rec- 
ommended in  the  early  stages  of  acute 
febrile  diseases,  pleurisy,  pneumonia,  yel- 
low fever,  and  even  in  such  affections 
as  cholera.  More  clinical  experience  is 
necessary  to  confirm  this  view,  but  it 
seems  to  be  in  accord  with  data  upon 
the  physiological  action  of  the  remedy. 

The  same  indications  apply  to  the  use 
of  calomel  in  jaundice,  or  biliousness 
due  to  exposure  to  cold,  the  action  being 
probably  derivative  and  germicidal,  to 
say  nothing  of  stimulating  powers  which 
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minute  doses  of  mercury  are  known  to 
possess. 

In  children  very  small  doses  thus  be- 
come extremely  valuable  when  general 
inaptitude  is  associated  with  "heavy" 
breath  and  usually  ill-smelling  stools. 
Four  doses  of  1/25  grain  every  half- 
hour  until  five  doses  are  taken,  repeated 
in  four  or  five  days  if  needed,  sometimes 
changes  the  entire  aspect  of  the  child. 
It  is  best  administered  thoroughly  mixed 
with  a  little  sugar,  the  powder  being 
merely  placed  on  the  tongue.  The  tonic 
action  of  the  remedy  plays  an  important 
role  here — provided  only  minute  doses 
are  adhered  to. 

In  infantile  diarrhoea  this  treatment  is 
invaluable,  but  1/,0  grain  should  be  ad- 
ministered every  three  hours.  As  an 
anthelmintic  it  may  also  be  used  with 
considerable  advantage. 

Diphtheria.  —  In  this  disease  calomel 
may  be  employed  advantageously  in 
three  ways.  As  a  preventive  it  has  been 
highly  recommended  by  Daly,  of  Pitts- 
burgh. It  is  to  be  administered  in  small 
doses  until  its  action  upon  the  intestinal 
tract  is  shown  by  characteristic  stools. 
Fumigations  are  also  valuable,  the 
calomel  being  volatilized  under  a  tent 
formed  by  sheets  arranged  over  a  frame 
inclosing  the  bed.  It  tends  to  soften  the 
soft  membrane  to  facilitate  its  detach- 
ment, while  acting  as  a  germicide. 

Diphtheria  treated  by  mercurial  fumi- 
gations. For  a  child  of  8  to  10  years  40 
to  60  grains  of  calomel  are  volatilized 
under  a  suitable  tent  or  canopy,  this 
being  kept  over  the  child  20  minutes. 
This  procedure  is  repeated  every  2  to  3 
hours  during  the  first  day.  The  process 
is  continued  at  the  rate  of  2  to  3  times  a 
day  for  a  week  if  the  cough  tightens 
again.  The  lamp  should  be  powerful 
enough  to  volatilize  rapidly,  so  that  the 
temperature  under  the  canopy  may  not 
be  unpleasantly  elevated.  J.  Corbin 
(N.  Y.  Med.  Jour.,  vol.  xlvii,  p.  261,  '88). 
Calomel  fumigations  of  value  in  croup. 


The  indications  of  this  treatment  are  re- 
cession of  the  suprasternal  notch  during 
inspiration,  with  retraction  of  the  infra- 
thoracic  walls,  stridulous  breathing, 
hoarseness  or  aphonia  at  times,  and  livid- 
ity  of  the  surface  resulting  from  the  de- 
ficient oxygenation  of  the  blood.  The 
amount  of  the  mercurial  salt  to  be  vapor- 
ized varies  from  5  to  20  grains,  repeated 
at  intervals  varj'ing  from  one-half  to  two 
or  three  hours,  according  to  the  severity 
of  the  symptoms — in  the  average  case  15 
grains  hourly.  The  patient  is  to  be 
kept  in  the  vapor-saturated  atmosphere, 
within  a  tent,  for  a  period  varying  from 
ten  minutes  to  half  an  hour.  Fruitnight 
(Arch,  of  Ped.,  June,  '95). 

All  the  mercurial  preparations  possess 
diuretic  properties,  but  these  are  espe- 
cially marked  when  calomel  is  employed. 
The  increase  of  urine  may  range  from 
a  few  ounces  to  as  much  as  370  ounces 
(Jendrassik).  When  administered  in 
moderate  doses  repeated  every  three  or 
four  hours,  the  diuretic  action  appears 
early  in  some  cases  and  only  after  four 
or  five  days  in  others.  According  to 
Lipari,  tolerance  for  calomel  is  greatest 
in  those  cases  in  which  diuretic  action 
is  most  rapidly  produced.  On  the  con- 
trary, the  tolerance  is  least  in  those  in- 
stances where  the  production  of  diuresis 
is  retarded.  The  main  untoward  feature 
of  its  use  is  the  marked  tendency  to  cause 
ptyalism  and  other  manifestations  of 
mercurial  intoxication.  Hence  the  pa- 
tients should  be  carefully  watched.  Cal- 
omel is  especially  efficacious  in  dropsical 
conditions  of  cardiac  origin. 

Six  doses  of  1 1/2  grains  each  may  be 
given  during  the  day,  one  every  three 
hours.  In  eases  in  which  there  is  a 
comparatively  small  cardiac  lesion  with 
marked  dyspncea  and  hypertrophy  or 
dilatation,  with  albuminuria,  oedema, 
and  ascites,  this  treatment  is  useful. 
After  the  first  few  doses  have  been  given, 
as  a  rule,  an  increase  in  diuresis  is  estab- 
lished, and  on  the  second  or  third  day 
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quite  copious  evacuations  of  the  bowels 
take  place.  There  is  marked  improve- 
ment in  all  the  symptoms,  cardiac  and 
otherwise.  Even  when  the  calomel  is 
no  longer  administered  these  good  results 
persist  for  from  twenty-four  to  forty- 
eight  hours.  In  order  to  prevent  ex- 
cessive salivation,  or  to  relieve  it  when 
already  produced,  the  following  mouth- 
wash is  used: — 

IJ   Chlorate  of  potas.,  2  1/2  drachms. 
Tannic  acid,  4  grains. 
Distilled  water,  10  ounces. — M. 

The  calomel  does  good  by  relieving 
the  congestion  of  the  liver  and  the  renal 
circulation,  thus  indirectly  reducing  the 
resistance  to  the  heart  produced  by  arte- 
rial pressure.  At  the  same  time  an  ab- 
solute milk  diet  is  ordered.  Of  107  cases 
of  grave  cardiac  disorder  with  distressing 
symptoms  of  failure  of  the  heart,  treated 
in  this  manner  by  Moraldescu  there  were 
14  deaths:  2  died  of  pneumonia  after 
the  heart-symptoms  were  relieved;  3 
died  before  the  treatment  had  sufficient 
opportunity  to  be  tried;  the  remaining 
9  were  of  advanced  years  and  the  dis- 
ease was  also  far  advanced. 

Mercury  is  especially  of  value  when 
there  is  no  concomitant  renal  or  he- 
patic disorder,  and  hurtful,  according  to 
Huchard,  when  the  urine  contains  albu- 
min. 

The  best  results  from  mercury  are  seen 
in  cedema  resulting  from  cardiac  failure. 
Diseases  of  the  kidneys  limit  or  entirely 
abolish  the  diuretic  action.  It  is  impor- 
tant that  full  doses  be  given,  as  small 
amounts  are  not  diuretic.  For  the  first 
two  days  the  secretion  of  urine  is  di- 
minished, but  afterward  it  is  augmented. 
Action  of  the  drug  is  due  to  the  irrita- 
tion which  it  produces  while  passing 
through  the  kidneys.  W.  Bieganski 
(Archiv  f.  klin.  Med.,  Sept.,  '88). 

Calomel  is  useless  in  cardiac  diseases 
complicated  with  cirrhosis,  and  hurtful 
in  renal  or  heart  disease  if  albumin  be 


present  in  the  urine.  H.  Huchard  (Revue 
Gen.  de  Clin,  et  de  Ther.,  Apr.  25,  '89). 

Continuance  of  the  treatment  during 
diuresis  will  not  alter  or  increase  the 
effect.  Its  action  is  most  marked  in 
dropsies  due  to  heart  disease.  Its  action 
in  dropsies  of  hepatic  origin  is  not  to  be 
relied  upon.  Pathological  changes  in  the 
kidney  prevent  or  abridge  its  action. 
Small  doses  will  prove  of  no  avail.  The 
diuretic  action  may,  in  all  probability, 
be  ascribed  to  the  irritating  effect  which 
the  mercury,  during  its  elimination,  ex- 
ercises upon  the  renal  epithelium.  G.  A. 
Fackler  (Jour.  Amer.  Med.  Assoc,  Aug. 
16,  '90). 

In  a  desperate  case  of  mitral  regurgita- 
tion, accompanied  with  great  dyspncea, 
cedema,  constant  gastric  pain,  and  scanty 
urine,  digitalis  had  signally  failed  to  give 
relief.  Excellent  results  were  obtained 
from  the  use  of  calomel  in  10-grain  doses 
at  a  time,  administered  on  alternate 
nights.  All  the  distressing  symptoms  dis- 
appeared gradually,  and  in  fifteen  days 
the  patient  was  in  comparatively  good 
health.  William  Carter  (Liverpool 
Medico-Chir.  Jour.,  Jan.,  '91). 

Calomel  is  an  excellent  diuretic,  and  is 
especially  useful  in  cardiac  dropsy.  The 
action  is  greater  in  the  absence  of  renal 
complications.  Dosage  must  be  guarded 
(maximum  1  Vs  grains  every  two  hours) 
and  first  symptoms  of  mercurial  poison- 
ing closely  noted.  In  case  of  a  weak 
heart,  a  combination  of  calomel  and 
digitalis  recommended.  Finkelstein  (In- 
ter, klin.  Rund.,  July  25,  '95). 

Calomel  is  the  best  cardiac  diuretic,  if 
given  in  suitable  doses  and  for  a  sufficient 
length  of  time.  It  may  be  given  in  severe 
cases  of  dropsy  due  not  only  to  valvular 
disease,  but  also  to  cardiac  failure  from 
fatty  degeneration,  atheroma,  and  myo- 
carditis. In  fatty  heart  it  is  a  specific,  as 
it  not  only  causes  profuse  diuresis,  but 
causes  the  absorption  of  fat.  When  using 
calomel  as  a  diuretic  it  should  be  given 
for  six  to  eight  days  in  about  1 -grain 
doses  five  times  in  twenty-four  hours,  at 
intervals  of  three  to  four  hours.  Profuse 
diuresis  sets  in,  as  a  rule,  on  the  fifth 
day.  When  this  occurs,  calomel  should 
not  be  abandoned,  but  continued  till 
dropsy  quite  disappears.    On  the  sixth  or 
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seventh  day,  when  diuresis  is  fully  estab- 
lished infusion  of  digitalis  may  be  pre- 
scribed with  additional  benefit.  If  the 
dropsy  has  not  disappeared  after  the  first 
course  (eight  days)  the  treatment  may 
be  repeated  after  a  pause  of  eight  days. 
Thirst  may  be  allayed  by  sucking  pieces 
of  ice.  Large  consumption  of  fluids 
should  be  avoided.  Mild  stomatitis, 
gingivitis,  colic,  bloody  stools,  hoarse- 
ness, etc.,  need  not  interrupt  the  calomel 
treatment.  Should,  however,  diarrhoea 
be  severe,  the  dose  may  be  reduced  to 
three  or  four  powders  a  day.  Arbold 
Landau  (Wiener  med.  Presse,  No.  29, 
'97). 

Calomel  has  also  been  used  as  a  diu- 
retic in  renal  hepatic  disorders,  but  the 
clinical  reports  have  been  contradictory. 
Its  behavior  in  the  treatment  of  cardiac 
disorders  would  tend  to  demonstrate  that 
renal  lesions  inhibit  diuresis;  hence  it 
is  doubtful  whether  it  can  even  be  pre- 
scribed with  safety. 

In  seven  out  of  fourteen  cases  of  well- 
defined  Bright's  disease,  accompanied 
with  oedema,  calomel  was  found  superior 
to  all  other  diuretics.  Sklidowski 
(Deutsches  Arch.  f.  klin.  Med.,  B.  52, 
H.  3,  4, '94).      . 

In  ascitic  hepatic  disorders,  especially 
cirrhosis,  the  results  reported   seem  to 
warrant  a  further  trial  of  calomel  as  a 
diuretic.      As   small    doses   are    recom- 
mended, it  can  safely  be  administered. 
In  those  cases  of  biliary  affections,  as 
calculi  and  catarrhal  icterus,  and  even  in 
hypertrophic    cirrhosis    of   the   liver,    in 
which  the  usual  treatment  fails,  the  use 
of   calomel    recommended.      It   must    be 
given  in  doses  of  1  grain  every  hour  for 
five  consecutive  hours,  and  the  same  dose 
continued  every  two  hours  until  the  pain 
disappears  and  the  temperature  returns 
to  normal.    Zakharine  (Medycyna,  No.  1, 
'91). 

Excellent  results  obtained  from  calomel 
in  a  case  of  hypertrophic  cirrhosis  in  a 
man  of  30  years.  During  the  first  month 
1  grain  was  given  six  times  a  day  (every 
two  hours),  every  three  days  of  treat- 
ment  being  followed  by   three   days   of 


repose.  The  second  month,  four  doses 
per  day  were  given  for  three  days,  and 
again  followed  by  three  days  of  repose. 
The  pain  ceased,  icterus  disappeared,  and 
there  was  a  notable  diminution  in  the 
size  of  the  hypertrophied  liver  and  spleen. 
Iodide  of  potassium  entirely  failed  in  this 
case.  L.  Sior  (Berliner  klin.  Woch.,  No. 
52,  '92). 

In  gall-stones  and  diseases  of  the  bil- 
iary passages  calomel  acts  not  by  increas- 
ing the  biliary  excretion,  but  by  its  dis- 
infecting properties,  thus  diminishing  the 
abnormal  irritation  of  the  mucous  mem- 
brane of  the  gall-bladder.  V.  Sehultz 
(Berliner  klin.  Woch.,  No.  6,  '94). 

Calomel  has  recently  been  used  with 
advantage  in  lupus.  It  was  given  hyp- 
odermically  in  small  doses. 

Fourteen  out  of  twenty-five  cases  of 
tubercular  lupus  in  which  calomel  treat- 
ment has  been  tried,  all  the  injections 
have  been  made  with  %  grain  in  the  but- 
tocks; at  first,  on  the  average,  about  ten 
in  ten  days;  then  longer  intervals  were 
necessary,  owing  to  pain,  induration,  etc. 
The  action  of  calomel  upon  true  tubercu- 
lar lupus  is  certain  and  indisputable. 
Improvement  is  most  marked  after  first 
injections.  This  treatment  appears  to  be 
of  use  in  old  ulcerated  tubercular  lupus, 
turgescent,  with  profound  infiltration. 
The  more  superficial  forms  and  lupus 
erythematosus  are  less  affected.  Assel- 
bergs  (Ann.  de  Derm,  et  de  Syph.,  Jan., 
'9S). 

Local  Uses.  —  Calomel  was  at  one 
time  considerably  used  locally  as  a  stimu- 
lant in  chronic  inflammatory  and  ulcera- 
tive processes  of  the  skin  and  mucous 
membranes,  particularly  in  chronic  ec- 
zema, herpes  and  syphilitic  eruptions, 
and  phlyctenular  conjunctivitis,  atrophic 
rhinitis,  syphilitic  laryngitis,  etc.  Since, 
however,  its  toxic  effects  have  been  better 
understood,  the  indiscriminate  use  of 
calomel  thus  involved  has  greatly  de- 
creased. When  used  in  phlyctenular  con- 
junctivitis, iodide  of  potassium  should 
not  be  used  simultaneously,  an  irritating 
compound  being  formed  with  what  por- 
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tion  of  the  iodide  is  eliminated  with  the 
lacrymal  secretion. 

Therapeutics  of  Corrosive  Sub- 
limate.— Aside  from  its  uses  as  an  anti- 
septic (see  Wounds,  volume  vi)  and  in 
syphilis  (see  article  on  Syphilis),  the 
useful  applications  of  corrosive  subli- 
mate are  very  similar  to  those  of  calomel, 
but,  of  course,  in  doses  commensurate 
with  its  greater  strength.  Here,  again, 
the  activity  of  mercury  as  a  tonic  be- 
comes manifest,  provided  very  small 
doses  are  adhered  to. 

There    are   numerous    possibilities    of 
danger  from  irritation,  etc.,  in  the  use 
of  mercury  and  iodine  preparations  to- 
gether.   Injections  of  salicylate  of  mer- 
cury,   thymol-acetate    of   mercury,    and 
oleum  einereum,  are  not  influenced  by 
the    coincident    presence    of    potassium 
iodide  in  the  tissues.     Hence,  he  recom- 
mends the  salts  mentioned  in  using  mer- 
cury with  iodine.     F.  Lesser   (Deutsche 
med.  Woehen.,  Nov.  28,  1901). 
In  the  summer  diarrhoea  of  children 
and  adults  very  small  doses  are  especially 
effective,  1/100-grain  doses  being  repeated 
every  hour  or  two.    It  stimulates  the  in- 
testinal tract  and  acts  as  a  germicide, 
thus  arresting  putrefaction,  and  rids  it 
of  its  contents  by  gentle  catharsis.     It 
has  also  been  found  valuable  in  dysen- 
tery,   administered    in    somewhat    large 
doses.    Corrosive  sublimate  has  also  been 
used  with  advantage  by  rectal  injections 
in  the  latter  disease. 

For  the  treatment  of  dysentery,  ene- 
mata  of  bichloride  of  mercury  success- 
fully employed  in  cases  where  ipecacu- 
anha had  failed,  and  where  the  patients 
complained  from  the  beginning  of  nausea 
and  vomiting.  Two  hundred  and  two 
patients  were  treated  by  calomel  by  the 
mouth  and  enemata  of  bichloride  of  mer- 
cury. To  those  who  had  no  gastric  in- 
tolerance calomel  Avas  given  in  minute 
doses  at  first.  For  others  the  enemata  of 
the  mercuric  salt  were  as  follow:  Of  a 
solution  of  the  corrosive  sublimate,  1 
part  to  500C,  three  enemata  of  6  V,  ounces 


each  were  employed  per  day  at  first. 
Later  on,  only  one  enema  of  3  to  1000 
parts  was  administered  during  the  day. 
The  enemata  should  be  given  lukewarm, 
and  for  some  patients  a  few  drops  of 
laudanum  may  be  added  to  the  injec- 
tions. Lemoine  (Amer.  Practitioner  and 
News,  Mar.  29,  '90). 

Bichloride  of  mercury  successfully  em- 
ployed in   dysentery.     Solution  of  1   in 
6000,  or  1/2  grain  to  6  ounces  of  water, 
was     given     by     rectal     injection.       Of 
seventy-five  cases  recently  treated  there 
were   but   three    deaths,   all   the    others 
being      completely      cured.        Roudneff 
(Medit.  Oboz.,  No.  20,  '93). 
Mercuric  bichloride  has  been  found 
efficacious  in  the  active  manifestations  of 
gonorrhoea,  especially  in  women,  and  in 
gonorrhceal  rheumatism. 

Subcutaneous  injections  of  the  bichlo- 
ride of  mercury  highly  recommended  for 
the  treatment  of  gonorrhoea!  rheumatism. 
Jullien  (La  Sem.  Med.,  May  16,  '91). 

For  gonorrhoeal  vulvitis  every  part 
should  be  painted  every  day  thoroughly 
with  a  solution  of  silver  nitrate  (20 
grains  to  the  ounce).  In  cases  with  ten- 
der mucosae,  as  in  blonds  and  very  young 
women,  every  other  day  is  sufficient.  To 
prevent  extension  the  vagina  is  to  be 
packed  with  iodoform  gauze,  previously 
wrung  out  in  1  to  5000  bichloride  solu- 
tion, and  this  must  be  renewed  once  in 
three  days.  The  vulva  should  be  bathed 
every  four  hours  in  a  lysol  solution. 
Pryor  (Amer.  Gyn.  and  Obst.  Jour.,  Sept., 
'95). 

Treatment  of  rectal  gonorrhoea  in 
women  consists  in  irrigation  of  the  rec- 
tum twice  daily,  through  a  speculum, 
with  a  3-per-cent.  solution  of  boric  acid, 
followed  by  mercuric  chloride,  1  to  8000, 
half  a  litre  of  each  being  used.  The  ero- 
sions are  touched  with  argentamine,  2 
per-cent.  solution.  Baer  (Deut.  med. 
Woch.,  No.  8,  '96). 

It  has  also  been  highly  recommended 
for  the  treatment  of  diphtheria,  1/1B0 
grain  being  given  every  three  hours; 
but  antitoxin  is  a  much  more  effective 
agent  and  should  be  given  the  prefer- 
ence. 


446 


MERCURY.     THERAPEUTICS.     CHLORIDES. 


On  the  whole,  the  internal  administra- 
tion of  bichloride  in  other  than  syph- 
ilitic affections  has.  not  received  much 
support  from  the  profession,  owing  to 
the  fear  of  causing  salivation  and  other 
manifestations  of  mercurial  poisoning. 
Calomel  has  usually  been  employed, 
though,  in  truth,  this  agent  is  more 
liable  to  give  rise  to  toxic  symptoms 
than  the  bichloride. 

Good  results  from  mercury  in  9  cases 
of  cerebro-spinal  meningitis  occurring  in 
an  epidemic  of  grip.  Only  1  case  proved 
fatal.  The  dose  varied  from  Vis  to  */, 
grain  of  the  bichloride  according  to  the 
age  of  the  patient,  administered  hypo- 
dermically  once  in  twenty-four  hours  in 
the  beginning  and  later  once  in  forty- 
eight  hours.  Consalvi  (La  Sem.  M6d., 
Jan.  15,  '96) . 

Three  cases  of  severe  anaemia  in  which 
injections  of  mercuric  chloride  and  qui- 
nine were  used  with  good  results.  De 
Francesco  (Gaz.  degli  Osped.,  Feb.  4,  '96). 

Case  of  pernicious  anaemia  in  which 
mercuric-chloride  injections  were  used, '/« 
grain  being  administered  daily  for  two 
months.  Under  this  treatment  the  an- 
aemia disappeared  and  the  patient  im- 
proved in  every  way.  Patera  (Riforma 
Med.,  May  28,  '96). 

Uniform  success  with  mercury  in  cere- 
bro-spinal meningitis;  */«  grain  of  mer- 
curic chloride  hypodermically  at  first 
and  then  Vu  grain  every  hour  until  there 
are  symptoms  of  gastro-intestinal  irrita- 
tion Smith  (Jour.  Amer.  Med.  Assoc., 
June  13, '96). 

Local  Uses. — The  external  uses  of  bi- 
chloride of  mercury,  besides  its  applica- 
tion to  the  operative  field,  are  very  nu- 
merous. 

Surgical  Mycoses. — In  the  treatment 
of  furunculosis  or  boils,  it  is  extremely 
valuable  and  often  succeeds  in  arresting 
them  when  used  early.  Compresses  of 
a  1  to  500  solution  applied  over  the  spot 
— or,  when  the  furuncle  shows  its  first 
signs  on  an  extremity,  baths  of  this 
strength — are  very  valuable.  The  threat- 


ened region  should  be  kept  moist  with 

the  solutions,  however. 

As  infection  takes  place  from  the  out- 
side, the  following  treatment  is  success- 
ful: The  entire  skin  is  cleansed  by  a 
warm  bath  with  soft  soap.  The  furuncle 
and  the  surrounding  skin  are  washed 
with  a  1  to  1000  solution  of  mercuric 
chloride.  The  boil  is  then  covered  with 
phenol  and  mercury  plaster-mull,  and 
the  patient  puts  on  clean  linen.  Twice  a 
day  new  plasters  are  applied,  and  if  the 
furuncle  has  opened  the  pus  is  gently 
squeezed  out  and  the  entire  region  care- 
fully disinfected  with  the  mercuric  solu- 
tion. Van  Hoorn  (Monats.  f.  prakt.,  B. 
19,  No.  1). 

In  onychia  maligna,  malignant  pus- 
tule, and  anthrax  these  applications  are 
also  of  great  value.  The  effect  is  en- 
hanced by  using  warm  solutions.  It  is 
also  used  with  advantage  in  many  skin 
disorders,  including  those  attending  in- 
fectious fevers.  In  small-pox  it  is  quite 
effective  in  the  prevention  of  pitting. 

New  way  to  use  mercury,  especially 
the  corrosive  sublimate,  for  preventing 
the  pitting  of  small-pox:  A  solution  of 
the  salt  is  to  be  supplied  by  means  of  an 
atomizer  in  the  following  manner:  For 
the  first  or  second  day  of  the  eruption, 
the  face  is  to  be  washed  with  soap  and 
water,  rinsed  with  borated  water,  and 
wiped  dry  with  absorbent  cotton  before 
using  the  atomizer.  After  the  third  day 
the  washing  is  unnecessary;  the  eyes 
are  now  protected  with  borated  wadding, 
and  the  solution  applied  with  the  atom- 
izer. In  this  way  the  skin  is  given  a 
frosty  appearance,  and  the  danger  of 
blistering  by  too  copious  a  dose  is 
avoided.  The  spray  is  to  be  applied 
chiefly  to  incipient  pustules.  Fifteen 
minutes  after  this  operation  of  atomizing, 
which  should  not  last  more  than  a  min- 
ute, the  face  is  to  be  rubbed  with  a 
pledget  of  wadding  dipped  in  a  glycerin 
solution  of  sublimate  of  the  strength  of 
V2  drachm  to  the  ounce,  the  operation  to 
be  repeated  three  or  four  times  during 
the  twenty-four  hours  in  the  first  three 
days,  twice  until  the  sixth  or  seventh 
day,  when  the  spray  may  be  suspended 
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and  the  glycerin  painting  continued  until 
the  scabs  begin  to  drop  off.  Results  were 
highly  successful  except  in  cases  of  con- 
fluent small-pox;  salivation  never  oc- 
curred. 

The  spray-solution  is  made  up  as  fol- 
lows:— 

R  Corrosive  sublimate,  15  grains. 
Citric  acid,  15  grains. 
Alcohol,  90°,  75  minims. 
Ether,  q.  s.  to  make  12  */2  ounces. 
— M. 
This  solution  contains  2  per  cent,  by 
volume   of   sublimate.     Talamon    (Ther. 
Gaz.,  May,  '90). 
The  bichloride  of  mercury  is  employed 
locally  in  many  diseases,  and  is  intro- 
duced imder  each  general  heading. 
Chaeles  E.  de  M.  Sajotjs, 

Philadelphia. 

METHYL-BLTJE .—Methyl-violet  or 
methyl-blue,  an  aniline  dye  introduced 
as  an  antiseptic  by  Stilling  under  the 
name  of  pyoktanin,  is  thought  to  be 
a  mixture  of  methyl-parasanilins  in 
various  proportions.  It  occurs  in  the 
form  of  pasty,  bluish-violet,  odorless 
crystals. 

Preparations  and  Doses. — It  may  be 
used  powdered,  but  greatly  diluted  with 
talc  or  some  other  inert  substance  (0.1 
to  2  per  cent.),  and  may  be  molded  into 
pencils.  It  is  most  usually  employed  in 
solution  from  1-100  to  1-2000. 

Physiological  Action.  —  The  germi- 
cidal properties  of  methyl-blue  have  been 
defended  by  Fessler  and  Troje,  but  the 
conflicting  views  of  these  authors  have 
tended  to  impair  the  value  of  their  ex- 
periments. According  to  Fessler,  pyo- 
genic organisms  were  killed  by  exposure 
to  a  1  to  1000  solution  during  15  min- 
utes; Troje  found  that  at  least  12  hours 
were  required.  These  discrepancies  were 
sustained  by  clinical  experience,  various 
observers  obtaining  conflicting  results  in 
surgical  and  especially  ophthalmic  work. 


The  cause  of  this  was  explained  by  Lie- 
breich,  when  he  showed  that  the  composi- 
tion of  methyl-blue  was  uncertain.  In- 
deed it  may  either  be  a  tetra-,  a  penta-, 
or  a  hexa-  methyl-parasanilin,  or  a  mixt- 
ure varying  in  proportions. 

Therapeutics.  —  Though  the  results 
have  been  contradictory,  there  is  much 
evidence  in  favor  of  the  value  of  methyl- 
blue  as  an  antiseptic  in  the  treatment  of 
suppurating  wounds,  and  chronic  dis- 
orders of  the  mucous  surfaces.  In  con- 
junctivitis, ulcers  of  the  cornea,  tra- 
choma, and  corneal  opacities  it  has  been 
found  of  marked  benefit  by  some  ob- 
servers and  valueless  by  others.  The 
cause  of  this,  perhaps,  lies  in  the  fact 
that  a  solution  of  methyl-blue  is  un- 
stable. Stilling  especially  recommends 
that  a  solution  should  be  filtered,  kept 
in  dark  bottles,  and  renewed  every  eight 
days. 

In  ophthalmia  of  all  forms  pyoktanin 
checks  the  discharge  promptly,  and  pre- 
vents corneal  ulceration.     A  solution  of 

3  grains  to  the  fluidounce  is  quite  strong 
enough,  and  should  be  applied  every  six 
hours  in  bad  cases,  after  the  conjunctival 
surface  has  been  thoroughly  cleansed.  In 
follicular  tonsillitis  its  action  is  prompt 
and  uniform.  The  whole  tonsillar  sur- 
face and  adjacent  tissues  should  be 
mopped  with  the  above  solution  two  or 
three  times  in  twenty-four  hours,  fol- 
lowed by  a  gargle  of  potassium  bromide, 

4  drachms;  glycerin,  2  fluidounces;  and 
water,  1  pint.  This  should  be  used  every 
hour,  and  is  better  if  used  very  hot. 
M.  F.  Coomes  (Amer.  Pract.,  xxix,  p. 
194,  '99). 

Malignant  Tumors.  —  Good  results 
have  been  obtained  with  methyl-blue  in 
the  treatment  of  epithelioma.  It  may 
either  be  injected,  as  in  the  case  of  super- 
ficial neoplasms,  when  a  10-per-cent.  so- 
lution is  to  be  used,  or  given  internally 
in  doses  varying  with  the  strength  of  the 
patient.  It  must  be  borne  in  mind,  how- 
ever,  that   under   all   circumstances   re- 
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moval  with  the  knife  is  preferable,  and 
that  methyl-blue  should  only  be  em- 
ployed in  inoperable  cases. 

In  a  patient  suffering  from  villous 
cancer  of  the  gall-bladder  a  pencil  was 
introduced  into  the  examination-wound 
every  two  days,  and  9  V,  grains  in  pills 
given.  This  treatment,  begun  March  6th, 
was  followed  by  complete  cure,  at  the 
time  of  report,  May  6th.  Mosetig-Moor- 
hof  (Univ.  Med.  Jour.,  duly,  '94). 

Methyl-blue  tried  in  the  treatment 
of  internal  neoplasms  of  a  malignant 
nature.  It  was  given  three  times  a  day 
in  doses  of  1  grain,  in  pill  form,  or  asso- 
ciated with  belladonna  as  a  suppository: 
Pyoktanin,  1  grain;  extract  of  bella- 
donna, Vs  grain;  cocoa-butter,  31  grains. 
In  a  case  of  pronounced  cancer  of  the 
stomach  an  astonishing  result  was  ob- 
tained: the  patient  increased  in  weight, 
the  vomiting  and  eructations  ceased,  and 
his  appetite  reappeared.  0.  Maibaum 
(Medycyna,  No.  43,  '95). 

Case  of  epithelioma  of  the  chin  cured 
by  interstitial  injections  of  a  10-per-cent. 
aqueous  solution  of  methyl-blue.    At  first 
an  injection  of  25  minims  was  made  every 
two  days.     Later  the  amount  was  de- 
creased, and  only  one  or  two  injections 
were  made  during  a  week.     The  entire 
period  of  treatment  was  six  months.    The 
tumor  atrophied,  and  at  the  end  of  the 
period  of  treatment  only  a  fibrous  cica- 
trix remained.    Eight  months  later  there 
had  been  no  recurrence.     Dubarry  (Rev. 
de  Th6r.,  Apr.  15,  '97). 
In  some  cases  it  is  necessary  to  com- 
bine the  effects  of  methyl-blue  with  those 
of  other  agents — especially  chromic  acid 
and  the  galvanocautery,  these  being  util- 
ized  mainly   to   destroy   the   superficial 
detritus. 

Series  of  cases  of  cancerous  tumors  of 
the  face  rapidly  cured  by  daily  applica- 
tions of  1  to  20  methyl-blue.  It  is,  how- 
ever, much  more  efficacious  and  rapid  in 
action  if  the  affected  area  be  first  cauter- 
ized, either  with  chromic  acid  or  with 
galvanocautery.  In  deep  tumors  it 
should  be  injected  hypodermically ;  and, 
where  a  large  surface  has  been  destroyed 
by  the  growth,  skin-grafts  should  be 
used  between  the  fifteenth  and  twenty- 


first  days.  Darier  (La  Sem.  M6d.,  May 
23,  '94). 

Case  of  a  woman,  57  years  old,  suffer- 
ing with  epithelioma  of  the  face.  The 
scabby  surface  of  the  epithelioma  occu- 
pied the  entire  right  side  of  the  chin  from 
the  hollow  as  far  as  the  middle  of  the 
horizontal  ramus  of  the  maxilla;  vertic- 
ally, it  extended  beyond  the  fold  of  the 
lower  lip,  and  beyond  the  body  of  the 
maxilla.  The  surrounding  tissue  was  red, 
hard,  and  cedematous;  and  the  lip  was 
much  thicker  on  the  diseased  side.  The 
tumor  was  divided  into  four  lobes,  each 
one  of  which  was  covered  with  bloody 
scabs.  When  they  were  separated,  a 
large  quantity  of  bloody  pus  was  dis- 
charged. The  tumor  was  adherent  to  the 
periosteum  of  the  maxilla.  Operation 
was  refused  and  interstitial  injections  of 
methyl-blue  were  tried,  although  without 
any  hope  of  success.  During  the  first 
applications,  30  grains  of  a  10-per-cent. 
solution  in  distilled  water  were  injected. 
Each  time  the  entire  diseased  surface 
was  saturated,  the  needle  being  pushed 
as  deep  as  possible,  until  it  touched  the 
periosteum,  the  liquid  being  thrown  in 
all  directions.  This  was  repeated  as  often 
as  it  was  necessary.  The  tumor  and  all 
the  red  tissue  surrounding  it  became  of  a 
bluish  color.  Several  times  haemorrhages 
were  provoked,  but  they  were  not  alarm- 
ing or  of  long  duration,  and  a  slight 
compression  rapidly  arrested  them. 

After  the  first  application  the  intense 
itching  complained  of  disappeared.  Dur- 
ing the  first  three  months  an  injection 
was  given  regularly  every  two  days,  the 
average  quantity  of  liquid  injected  being 
15  grains.  After  a  month  of  this  treat- 
ment the  tumor  noticeably  diminished  in 
size.  After  the  third  month  it  had  di- 
minished one-half;  cicatrization  occurred 
from  the  periphery  toward  the  centre. 
As  recovery  approached,  a  more  consider- 
able resistance  was  felt;  the  tissues  be- 
came more  compact  and  denser.  During 
the  fourth  and  fifth  months  of  the  treat- 
ment only  one  or  two  injections  a  week 
were  practiced;  the  quantity  of  liquid 
used  was  also  diminished  in  proportion 
as  recovery  advanced,  and  during  this 
stage  not  more  than  two  or  three  di- 
visions of  a  Pravaz  syringe  were  filled  for 
the  injection.    At  no  time  did  the  patient 
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feel  pain  in  the  kidneys  or  experience 
trouble  on  micturition.  Five  months 
after  the  first  injections  treatment  was 
stopped;  eight  months  later  there  was  a 
firm  cicatrix  on  the  spot  where  the 
epithelioma  had  been,  which  was  crossed 
in  all  directions  by  fibrous  bands,  which 
were  very  resistant  to  the  finger  and  ad- 
hered to  the  maxilla.  Dubarry  (Nor- 
mandie  Med.,  Apr.  1,  '97). 

Case  of  inoperable  cancer  in  which,  as 
a  local  application,  the  remedy  proved 
very  beneficial.  The  haemorrhage  was 
greatly  reduced  —  almost  stopped  —  and 
the  superficial  ulceration  healed  to  a 
great  extent.  A  3-per-cent.  solution  of 
methyl-blue  in  equal  parts  of  alcohol  and 
water  was  used,  an  application  being 
made  every  other  day,  swabbing  it  over 
the  entire  diseased  area.  H.  R.  Coston 
(Ther.  Gaz.,  Apr.  15,  1900). 

METHYLENE-BLUE .— Methylene- 
blue  is  one  of  the  aniline  dyes,  a  di- 
phenylamin  compound  resulting  from 
the  action  of  sulphide  of  hydrogen  and 
chloride  of  iron  vtpon  a  solution  of  di- 
methylparaphenylenediamin.  It  occurs 
as  a  fine  powder  resembling  iron  filings. 
A  solution  of  methylene-blue  cannot  be 
distinguished  from  a  solution  of  methyl- 
blue,  or  methyl-violet  (pyoktanin),  with- 
out great  care,  and  toxic  effects  have 
been  observed  as  a  result  of  errors  in 
prescribing  the  one  drug  for  the  other, 
the  dose  of  pyoktanin  being  smaller. 

Administration  and  Dose. — The  dose 
of  methylene-blue  is  1  to  3  grains. 

Three  eases  of  poisoning  by  what  was 
supposed  to  be  methylene-blue.  In  one  of 
these  the  patient  took  the  first  dose  at  2 
P.M.,  and  at  5.30  p.m.  he  had  a  distressing 
attack  of  vomiting.  Patient  was  advised 
to  continue  his  medicine.  Five  days  later 
the  patient  reported  that  he  could  not 
retain  it,  and  that  it  caused  much  purg- 
ing. An  investigation  was  made  and  it 
was  found  that  the  chemist  had  gotten  a 
fresh  supply  of  aniline,  and  that  the  new 
stock  he  had  purchased  was  Merck's 
methyl-blue  (pyoktanin),  and  not  methy- 
lene-blue.   Methylene-blue  is  an  entirely 


different  preparation  from  methyl-blue, 
or  pyoktanin.  Harrington  (Canadian 
Pract.,  July,  '97). 

Test  to  distinguish  methylene-blue 
from  methyl-blue  (pyoktanin).  The 
meniscus  on  the  surface  of  a  solution  of 
methylene-blue  in  a  test-tube,  or  a  thin 
film  of  such  a  solution,  has  a  greenish 
instead  of  blue  color,  while  that  of 
methyl-blue  is  blue  under  all  circum- 
stances. Another  test  may  be  made  by 
adding  sodium  hydroxide  to  the  blue  so- 
lution, when  methyl-blue  becomes  of  a 
purplish-red,  resembling  port-wine  dregs, 
while  methylene-blue  turns  a  deep-violet 
color.  A.  C.  Smith,  U.  S.  M.-H.  S., 
quoted  by  S.  T.  Armstrong  (Foster's 
"Pract.  Thera."). 

The  changes  in  tissues  and  organs  of 
healthy  animals  under  the  influence  of 
medicinal   doses   of   methylene-blue   pro- 
hibit  its   use    in   patients    in    the    dose 
usually  recommended  and  for  the  time 
during  which  it  is  usually  administered, 
as  evidenced  by  the  vomiting,  diarrhoea, 
and  blue  urine  so   frequently  observed. 
M.  P.  Michailow   (St.  Petersburger  med. 
Woch.,  No.  23,  '99). 
Physiological  Action. — In  guinea-pigs 
a  toxic  dose  of  methylene-blue  is  fol- 
lowed,   according    to    Combemale,    by 
marked  increase  of  the  reflexes  and  of 
respiratory  movements,  ending  in  mus- 
cular paralysis  and  death.     At  the  ne- 
cropsy there  is  found  a  chocolate  dis- 
coloration of  the  blood,  caused  by  a  de- 
structive action  upon  the  red  blood-cor- 
puscles, flaccidity  of  the  heart,  pulmo- 
nary   atelectasis,    engorgement    of    the 
liver  with  blue  discoloration  of  the  biliary 
ducts,  and  of  the  gastric  and  intestinal 
mucous  membrane.    T.  Lauder  Brunton 
and  S.  Delepine  subsequently  observed 
that  the  drug  sometimes  caused  a  great 
accumulation  of  iron  in  the  liver. 

Ehrlieh  and  Leppmann  having  ex- 
pressed the  view  that  the  analgesic  prop- 
erties of  methylene-blue  depended  upon 
an  elective  affinity  for  the  cylinder- 
axis  of  the  nerve-endings,  Combemale 
argued   that   the   freedom   of  pain   was 
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mainly  due  to  the  altered  condition  of 
the  blood  noted.  Still,  all  that  can  be 
affirmed  is  that  the' drug  shows  two  main 
active  properties:  it  is  capable  of  acting 
as  an  irritant  and  it  can  produce  seda- 
tion of  the  motor  and  sensory  nerves. 

Eecent  experiments  on  frogs  and  rab- 
bits by  Mikhai'loff  have  shown  that  the 
leucocytes  did  not  fix  the  methylene-blue 
until  within  a  short  time  before  death, 
and  then  very  rarely.  Healthy  proto- 
plasm was  not  colored  by  methylene-blue. 
At  the  autopsy  of  the  animals  experi- 
mented upon  for  a  period  of  three  weeks 
there  had  been  found  in  all  the  visceral 
cavities  a  liquid  colored  blue;  all  the 
organs  were  also  colored;  the  blood  was 
methasmoglobinized,  and  the  result  had 
been  a  loss  of  oxygen,  which  had  caused 
degeneration  of  the  parenchyma  and  had 
favored  thrombosis. 

Methylene-blue  can  be  detected  in  the 
saliva  forty  minutes  after  its  introduction 
by  the  mouth,  and  in  one  hour  and  fifteen 
minutes  after  its  administration  by  the 
rectum.     Lemanski  and  Main   (Le  Bull. 
M6d.,  Jan.  29,  '93). 
Therapeutics.  —  Eenal  Disorders. — 
Methylene-blue  being  eliminated  by  the 
urine,    Achard    and    Castaigne   recently 
conceived  the  idea  of  using  this  property 
to   determine  renal  permeability   when 
disease  of  the  kidney  is  suspected.    When 
the  kidneys  were  normal  methylene-blue 
proved  to  be  eliminated  rapidly,  com- 
municating to   the   urine  a  distinctive 
color;    in  diseased  conditions,  however, 
elimination  was  retarded.     Considerable 
oedema  did  not  hinder  the  absorption  of 
the  methylene-blue,  and  its  consequent 
appearance  in  the  urine.     The  authors 
were  able  to  trace,  by  defective  elimina- 
tion, the  progress  of  lesions,  which  were 
at  the  same  time  indicated  by  the  in- 
crease in  clinical  symptoms. 

A  dose  of  1  Vs  grains  of  methylene-blue 
colored   the   urine   until   the   third   day. 


After  a  dose  of  %  grain  the  urine  was 
still  colored  on  the  following  day,  and 
even  to  a  slight  degree  on  the  day  after. 
The  dose  being  gradually  lessened,  it  was 
found  that  after  Va  grain  the  urine  was 
distinctly  colored,  and  had  not  entirely 
regained  its  normal  appearance  the  next 
day.  Constantin  Paul  (La  Sem.  M6d.. 
Dee.  30,  '91). 

Fifty  observations  in  which  use  of 
methylene-blue  in  the  diagnosis  of  renal 
permeability  was  used. 

In  22  the  blue  was  eliminated  in  a  nor 
mal  fashion,  and  autopsies  in  5  of  these 
showed  that  the  kidneys  were  sound 
notably  in  one  case  of  phthisis,  and  an 
other  of  pneumonia  in  which  albumi- 
nuria was  present  during  life.  On  28 
occasions  the  permeability  of  the  blue 
was  faulty,  and  in  13  of  these  alterations 
in  the  kidneys  were  discovered  after 
death.  The  lesions  found  were  suppura- 
tive pyelonephritis  in  3,  considerable 
renal  atrophy  in  1,  infarcts  in  a  solitary 
kidney  in  1,  and  cystic  kidneys  in  an- 
other, in  whom  albuminuria  was  absent 
during  life. 

In  limited  lesions  of  the  kidney — tuber- 
cular, for  instance — in  which  the  rest  of 
the  organs  was  healthy,  the  permeability 
was  normal. 

In  several  permeability  varied.  Thus 
a  phthisical  patient  in  whom  it  had  been 
normal,  suddenly  showed  delay  of  elimi- 
nation, while  oedema,  albuminuria,  and 
hematuria  made  their  appearance. 

On  the  contrary,  in  acute  affections 
permeability  was  defective  only  through- 
out the  illness,  and  became  normal  on 
recovery. 

Some  cases  seemed  to  show  that  excess 
of  permeability  was  as  much  a  sign  of 
disease  as  insufficiency. 

The  methylene-blue  is  given  by  intra- 
muscular injections  of  1  cubic  centimetre 
of  a  1  to  20  solution. 

In  some  cases  the  blue  is  slowly  elimi- 
nated, but  the  urine  from  the  first  gives 
a  green  coloration  when  warmed  with 
acetic  acid. 

This  is  due  to  a  colorless  chromogen 
insoluble  in  chloroform,  which  latter  pre- 
cipitates it  from  methylene-blue. 

In  nine  patients  there  was  no  delay  in 
elimination  of  either  chromogen  or  blue. 
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In  eight  others  elimination  of  both  was 
delayed;  these  had  symptoms  of  renal 
disease,  and  the  diagnosis  of  renal  disease 
was  verified  often  on  post-mortem  exami- 
nation. 

Often  in  similar  eases  the  chromogen 
was  eliminated  before  tne  blue,  thus 
showing  that  the  former  is  more  diffusible 
and  passes  more  easily  through  diseased 
kidneys  than  the  latter. 

In  11  there  was  only  delayed  elimina- 
tion of  blue,  while  the  chromogen  passed 
within  the  first  hour  after  administra 
tion. 

There  were  many  clinical  symptoms  of 
renal  disease  in  these,  and  on  two  occa- 
sions post-mortem  examinations  revealed 
advanced  degenerative  changes  in  the 
renal  epithelium. 

Delayed  elimination  of  the  blue  alone 
occurs  in  some  cases  of  renal  disease,  but 
it  is  not  yet  possible  to  state  that  renal 
changes  are  the  sole  cause  of  this.  It  is 
important,  however,  to  test  for  chromo- 
gen by  heat  and  acetic  acid  in  patients 
who  eliminate  blue  slowly,  as  by  compar- 
ing the  rate  at  which  both  chromogen 
and  blue  are  eliminated  one  may  be  able 
to  arrive  at  useful  aids  to  diagnosis. 
Achard  and  Castaigne  (La  Sem.  M§d., 
June  23,  '97). 

The  usefulness  of  methylene-blue  will 
be  greatest  as  a  means  of  testing  the  per- 
meability of  the  kidney  and  in  the  treat- 
ment of  the  early  stages  of  chronic 
Bright's  disease,  while  it  ought  to  be  in- 
valuable in  those  cases  of  renal  inade- 
quacy occurring  as  concomitants  of  acute 
infectious  and  contagious  disease,  where 
the  probable  selective  effect  of  the  drug 
upon  the  functional  epithelium  of  the 
tubules  and  glomeruli,  stimulating  the 
excretory  function,  will  prevent  the  ac- 
cumulation of  toxic  material  in  the  blood. 
H.  A.  Tomlinson  (Northwestern  Lancet, 
xviii,  p.  61,  '98). 

Renal  permeability  to  methylene-blue 
only  refers  to  the  drug  itself,  and  has  no 
other  significance  whatever.  Nesti  (An- 
nates des  Mai.  des  Organes  Genito-Urin., 
Jan.,  '99). 

Methylene  has  been  used  with  success 
in  renal  disorders  of  various  types,  in- 
cluding cases  of  interstitial  nephritis. 


Methylene-blue  used  in  twelve  cases  of 
acute  nephritis,  4  y,  grains  being  given 
three  times  daily,  every  other  day.  The 
results  were  good.  G.  Leventhal 
(Wratsch,  No.  22,  '94). 

Methylene-blue  administered  in  a  case 
of  chyluria  due  to  the  Filaria  sanguinis 
hominis.  The  effects  of  the  drugs  were 
decided  and  prompt.  Austin  Flint  (N.  Y. 
Med.  Jour.,  June  15,  '95) . 

Methylene-blue  is  an  excellent  microbi- 
cide,  it  coagulates  pus,  it  prevents  fer- 
mentation, and  it  is  an  excellent  anal- 
gesic when  given  internally.  These  prop- 
erties determine  its  indications  in  various 
affections  of  the  urinary  system.  G. 
Richard  d'Aulnay  (Bull.  G6n.  de  ThSr., 
8e  liv.,  p.  352,  '97). 

Methylene-blue  employed  in  8  cases  of 
albuminuria.     In  5   of  these   there   was 
rapid  diminution;    in  3  complete  disap- 
pearance of  the  albumin.     The  diseases 
represented    were    subacute    and    inter- 
stitial nephritis,  sometimes   complicated 
with   renal   congestion.     The   doses   em- 
ployed varied  from  73  to  s/«  grain  per 
day.     Lemoine  (Compt.  Rend,  de  la  Soe. 
de  Biol.,  May  7,  '97). 
Methylene-blue  is  an  analgesic,  as  is 
well  known.     Its  property   of  staining 
axis-cylinders  of  nerves  has  suggested  to 
Ehrlich  that  it  might  prove  as  analgesic 
in  painful  neuroses  of  which  neuralgia  is 
the  main  type.     It  was  also  found  ef- 
fective in  reducing  the  pain  of  rheuma- 
tism and  sciatica. 

On  account  of  the  property  of  methyl- 
blue  staining  nerve-tissues,  especially 
the  axis-cylinder,  this  drug  has  been  tried 
as  an  analgesic  in  the  treatment  of  25 
eases  of  painful  affections.  It  was  used 
both  hypodermieally  (15  grains  to  1 
drachm  of  a  2-per-cent.  solution)  and  in- 
ternally by  capsules  (dose,  y„  to  15 
grains  per  day).  In  15  minutes  the  urine 
was  noticed  to  be  light  green,  in  2  hours 
a  bluish  green,  and  in  4  hours  a  dark 
blue.  The  saliva  and  faeces  were  also 
colored,  but  the  conjunctiva,  skin,  and 
mucous  membrane  remained  free  from 
color.  In  2  hours  from  the  time  of  ad- 
ministration the  pain  usually  began  to 
be  relieved.  Ehrlich  and  Leppmann 
(Wiener  med.  Presse,  June  22,  '90). 
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Complete  relief  obtained  in  neuralgias 
of  unknown  cause,  of  neuritis  of  alcohol- 
ism, of  ataxia  in  the  second  period,  and 
of  bone-pains  of  tubercular,  syphilitic, 
and  traumatic  origin.  Methylene-blue 
relieved,  without  destroying  entirely, 
certain  neuralgias,  and  the  pains  of 
sclerosis  of  the  spinal  cord  and  those  of 
subacute  articular  rheumatism.  Finally, 
the  drug  failed  to  act  in  the  neuralgias 
of  hysteria,  in  the  lancinating  pains  of 
the  cachectic  period  of  tabes,  and  in 
those  of  acute  articular  rheumatism.  The 
drug  was  usually  given  in  doses  of  3 
grains  a  day.  The  untoward  effects  most 
commonly,  although  not  frequently,  ob- 
served were  cephalalgia,  nausea,  and 
diarrhoea.  Combemale  (Bull.  G6n.  de 
Thgr.,  Apr.  30,  '91). 

Methylene-blue  used  as  an  analgesic 
with  great  success  in  neuralgia,  sciatica, 
and  locomotor  ataxia,  4  V,  grains  a  day 
to  be  given.  Lemoine  (Le  Bull.  M6d., 
Apr.  21,  '95). 

Methylene-blue  recommended  in  acute 
articular  rheumatism.  It  has  a  favorable 
effect  upon  the  local  inflammatory  proc- 
ess in  the  joints  and  upon  the  general 
condition  of  the  patients.  J.  R.  Philpots 
(Brit.  Med.  Jour.,  Mar.  27,  '97). 

Methylene-blue  is  particularly  valuable 
in  those  forms  of  rheumatoid  arthritis 
due  to  autointoxication  from  the  intes- 
tinal tract.  W.  Armstrong  (Brit.  Med. 
Jour.,  Apr.  24,  '97). 

Methylene-blue  is  valuable  in  habitual 
headache  and  hemicrania.  It  may  be 
given  in  1  'A-grain  doses  along  with 
equal  parts  of  powdered  nutmeg,  the  ob- 
ject of  the  latter  being  to  prevent  irri- 
tation of  the  bladder.  E.  Thomson  (St. 
Petersburger  med.  Woch.,  May  30,  '98). 

Methylene-blue  tried  as  an  analgesic 
in  27  cases  of  sciatica.  In  6  cases  the 
pains  disappeared  in  five  days,  in  13  the 
sciatica  persisted  several  weeks,  but  the 
pains  were  less  frequent  and  the  patients 
could  sleep.  No  effect  was  observed  in 
8  cases.  About  7  grains  were  given  daily. 
Slight  gastric  disturbances  were  com- 
plained of;  pain  during  micturition  was 
easily  avoided  by  adding  a  little  nutmeg 
to  each  dose.  The  drug  first  causes  a 
numbness,  which  gradually  changes  into 
analgesia.     Hence  the  necessity  of  con- 


tinuing the  drug  while  any  pain  is  felt. 
Klemperer   (Med.  Mod.,  June  27,  1900). 

Malarial  Fevers. — Guttman  and 
Ehrlich,  basing  their  opinion  upon  the 
fact  that  methylene  also  stains  the  hasm- 
atozoon,  were  also  led  to  consider  this 
agent  as  of  value  in  diseases  in  which 
the  parasite  was  found.  The  remedy 
was  also  tried  with  apparent  success  by 
Thayer,  of  Baltimore,  in  doses  averaging 
1  V2  grains  five  times  a  day.  The  only 
untoward  effect  produced,  when  given 
by  itself,  was  that  of  strangury,  but  this 
was  relieved  by  the  ingestion  of  nutmeg. 
This  unpleasant  symptom  did  not  appear 
if  the  nutmeg  were  given  from  the  be- 
ginning. 

Though    effective,   methylene-blue   is 
very  inferior  to  quinine  or  arsenic.     In 
fact,  Pilliet  questions  whether  the  good 
effects  obtained  from  the  use  of  the  drug 
in  malaria  are  not  due  to  the  arsenic  con- 
tained in  the  arsenous  methylene-blue, 
the    most    common    form    used;     also 
whether  the  unpleasant  effects  sometimes 
observed  may  not  have  the  same  origin. 
Methylene-blue  used  in  thirty  cases  of 
intermittent  fever   uncontrolled   by   qui- 
nine, powdered  nutmeg  being  employed 
to  prevent  unpleasant  secondary  effects. 
Attacks  were  not  only  arrested,  but  even 
prevented.     Kasem-Beck   (Wratsch,  Nos. 
23,  27,  '93). 

Methylene-blue  is  of  use  in  quotidian 
intermittent  fever.  The  dose  used  is  8 
grains  daily,  in  four  portions.  Its  favor- 
able action  is  due  not  to  the  fact  that 
it  exercises  any  direct  influence  upon  the 
plasmodise,  but  that  it  modifies  the  con- 
stitution of  the  blood,  thus  making  it  un- 
favorable for  the  growth  of  micro-organ- 
isms. Dabrowski  (Wratsch,  No.  11,  '93). 
Methylene-blue  tried  in  four  cases  of 
intermittent  fever  in  children.  The  pa- 
tients soon  showed  a  dislike  for  the 
remedy,  which  was  vomited.  It  can  in 
no  way  replace  quinine  in  malaria, 
though  it  may  be  tried  where  children 
absolutely  refuse  to  take  quinine.  Ba- 
ginsky  (Arehiv  f.  Kinderh.,  B.  17,  H.  3, 
'94) 
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Methylene-blue  used  in  malaria,  10  or 
12  grains  being  given  to  adults  about  ten 
hours  before  the  rise  of  temperature  is 
expected.    A  combination  of  it  with  qui- 
nine was  often  found  to  act  especially 
well,  and  it  is  useful  in  cases  where  qui- 
nine alone  has  proved  of  no  avail.    It  is 
apt  to  cause  cystitis.     Immunity  to  the 
malarial  poison  seems  to  follow  on  its 
continued  use.     Cardamates  (Ther.  Gaz., 
July, '98). 
Gonorbhcea. — In  this  disease  it  seems 
to  have  proved  of  value  when  used  in- 
ternally and  locally. 

Methylene-blue  used  in  the  treatment 
of  blennorrhagia  apparently  with  good 
results.  The  drug  acts  on  the  micro- 
organisms, diminishing  their  vitality  and 
virulence.  A  similar  action  may  be  said 
to  occur  in  the  case  of  gonococci.  E. 
Boinet  and  P.  Trintignan  (Marseille- 
med.,  Sept.  1,  '92). 

Gonorrhoeal  vaginitis  may  be  treated 
with  the  following  solution: — 

R  Methylene-blue,  2  */2  drachms. 
Alcohol,  3  */«  drachms. 
Potassium,  3  grains. 
Water,  61/,  ounces. 

Two  or  three  tampon*,  of  cotton  wet 
with  this  solution  are  introduced  into 
the  posterior  vaginal  fornix  and  retained 
for  two  days.  The  pus-secretion  stops  by 
the  fourth  day,  and  congestion  disap- 
pears in  about  twenty  days.  D'Aulnay 
(La  Sem.  Med.,  No.  53,  '93). 

Methylene-blue  is  given  in  gonorrhoea 
in  doses  of  3  grains  three  times  a  day, 
also  15  grains  of  potassium  citrate  three 
times  a  day.  James  Moore  (Brit.  Med. 
Jour.,  Jan.  16,  '97). 

Methylene-blue  will  cure  gonorrhoea  in 
from  4  to  7  days,  being  especially  fatal  to 
diplococci  and  to  pyogenic  bacteria.  It 
is  best  given  in  gelatin  capsules  in  1- 
grain  doses  three  or  four  times  a  day. 
After  the  fourth  day  the  dose  may  be  re- 
duced to  twice  a  day.  Gastric  symptoms 
may  be  avoided  by  using  the  following 
formula:  — 

R  Methylene-blue  (medicinal),  1  grain. 
Oil  of  nutmeg,  1  drop. 
Oil  of  sandal,  2  drops. 

J.  A.  O'Neil  (Med.  Record,  lvii,  p.  498, 
1900). 


Methylene-blue  has  been  tried  in  a 
large  number  of  disorders,  but  in  none 
except  those  mentioned  has  it  shown  it- 
self of  special  value. 

Methylene-blue  tried  in  fourteen  cases 
of  cerebral  excitement,  including  mania, 
paranoia  with  delirium,  chronic  alcohol- 
ism, and  hystero-epilepsy,  and  found 
very  satisfactory,  when  injected  into  the 
gluteal  muscles,  in  doses  of  1  to  1  */, 
grains.  Its  quieting  effects  came  on 
within  a  few  hours,  and  continued  from 
one  to  four  days.  It  gave  rise  to  no 
untoward  effects.  Bodoin  (Klinisch- 
therap.  Woch.,  Nov.  21,  '99). 

Methylene-blue  (medicinal)  in  concen- 
trated solution,  or  powder,  in  the  treat- 
ment of  metritis  is  painless,  non-caustic, 
and  non-toxic.  It  quickly  arrests  met- 
rorrhagia and  menorrhagia  and  dimin- 
ishes leucorrhoeal  discharges.  It  some- 
times suppresses  pain,  especially  in  dys- 
menorrhcea  accompanied  by  an  alteration 
of  the  uterine  mucosa.  Chaleux,  Vivie, 
and  Kohler  (Archivio  de  Ginecol.,  Ostet., 
y  Pediat.,  Oct.  10,  1900). 

METKITIS     (SUBINVOLUTION    OF 

THE  UTERUS).— Since  metritis  and 
endometritis  in  the  septic  sense  nearly 
always  co-exist  in  the  same  case  the 
reader  is  referred  to  the  article  on  Endo- 
metritis. Inflammation  of  the  uterus 
or  appendages  occurring  after  labor  inter- 
feres with  normal  involution,  and  gives 
rise  to  a  series  of  changes  called  puerperal 
subinvolution.  Irritation  or  inflamma- 
tion existing  at  the  time  of  menstruation 
interferes  with  the  subsidence  of  the 
menstrual  development,  and  causes  a  per- 
sistent enlargement,  which  has  been 
called  menstrual  subinvolution. 

Puerperal  Subinvolution. 

Symptoms  and  Diagnosis. — In  cases 
observed  within  the  first  week  or  two 
after  labor  or  abortion  there  may  be  the 
symptoms  of  acute  endometritis,  and  in- 
fection of  the  pelvic  viscera  may  appear. 
These  have  been  reviewed  under  Eclamp- 
sia. 
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In  others  there  may  be  no  symptoms 
that  attract  attention  until  the  patient 
leaves  the  bed,  or  begins  to  use  the  vessel 
for  a  passage  of  urine  or  faeces,  when 
she  may  be  taken  with  uterine  haemor- 
rhage and  perhaps  with  uterine  cramps 
and  faintness.  There  is  usually  a  slight 
eleyation  of  temperature  and  some  supra- 
pubic tenderness.  An  examination  re- 
veals an  enlarged,  tender  uterus  with  a 
patulous  os.  In  cases  occurring  after 
labor,  or  after  abortion  during  the  latter 
half  of  pregnancy,  the  finger  easily  passes 
the  internal  os  and  discovers  masses  or 
shreds  of  adherent  placenta.  That  por- 
tion of  the  uterine  wall  to  which  these 
are  attached  is  usually  relaxed,  and  may 
bulge  into  a  generally  relaxed  uterine 
cavity,  or  may  be  surrounded  by  an  ir- 
regularly-contracted uterus. 

If  the  placental  site  is  at  or  near  the 
fundus,  a  contracted  ring  may  have 
formed  just  below  it. 

In  other  cases  the  patient  will  get  up 
with  more  or  less  backache  and  feelings 
of  weight  and  pressure  in  the  pelvis,  and 
with  some  leucorrhcea.  The  menses  will 
usually  become  established  early,  and  will 
be  abundant  or  even  profuse. 

In  acute  metritis  the  pain  is  deep- 
seated  and  diffuse,  and  radiates  toward 
the  loins,  hips,  and  hypogastrium.  It  is 
principally  intrapelvic,  and  is  accom- 
panied by  vesical  and  rectal  tenesmus. 
Doleris  and  Pichevin  (La  GynGc,  No.  6, 
'96). 

An  examination  reveals  a  large,  soft 
uterus  lying  low  in  the  pelvis.  The  cer- 
vix is  soft  and  purplish,  and  the  vagina 
and  perineum  relaxed  and  somewhat 
deeper  in  color  than  natural.  In  occa- 
sional cases  a  piece  of  placenta  is  passed 
several  weeks  after  labor  or  abortion. 

As  the  condition  becomes  more 
chronic,  the  uterus  remains  enlarged, 
but  grows  hard,  while  the  cervix  assumes 
a  pale,  anaemic  appearance.     Or  the  cer- 


vix may  show  the  signs  of  laceration, 
erosion,  and  ectropion.  The  later  symp- 
toms are  those  of  chronic  endometritis. 
The  menorrhagia  may  persist,  or  it  may 
finally  grow  less  and  be  followed  by  nor- 
mal or  even  by  scanty  menstruation. 

Etiology.— Any  inflammation  or  trau- 
matic injury  within  the  pelvis  may  act 
as  a  cause.  Ketained  particles  of  pla- 
centa, laceration  of  the  cervix,  and  in- 
fection are  the  most  common  ones. 

Eetroversion  of  the  uterus,  pelvic 
tumors,  getting  up  too  soon,  and  frequent 
coitus  may  also  delay  or  prevent  complete 
involution. 

Pathology.— In  puerperal  subinvolu- 
tion the  uterine  muscular  fibres  and 
blood-vessels  take  on  atrophic  changes 
much  slower  than  normal.  The  muscu- 
lar fibres  are  longer  than  natural  and  re- 
laxed; the  blood-vessels  are  enlarged 
and  surrounded  by  a  serous  infiltrate. 
The  walls  are  purplish  in  color  and  soft, 
are  easily  injured,  and,  if  injured,  bleed 
freely.  This  condition  may  continue 
for  many  months. 

As  a  rule,  there  is  a  focus  of  inflamma- 
tion at  the  placental  site  or  about  a  cervi- 
cal laceration,  which  causes  the  ordinary 
changes  of  inflammation  to  extend  to  a 
greater  or  less  distance  into  the  paren- 
chyma. 

After  a  time  embryonic  cells  appear 
between  the  muscular  fibres  and  about 
the  blood-vessels,  and,  as  they  mature, 
diminish  the  caliber  of  the  blood-vessels 
and  displace  and  cause  atrophy  of  the 
uterine  muscular  fibres.  Thus  in  time 
the  walls  become  pale  and  anaemic,  and 
the  connective  tissue  predominates  over 
the  muscular,  giving  the  structure  a 
hard,  fibrous  character. 

Prognosis. — Many  cases  get  well  when 
the  endometritis  or  periuterine  inflam- 
mation subsides.  In  those  in  which  large 
pieces  of  placenta  remain  in  the  uterus 
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the  subinvolution  rapidly  disappears  if 
these  are  expelled  early  and  before  the 
uterine  walls  have  become  deeply  in- 
fected. Long  retention  and  infection  of 
retained  particles  may  result  in  a  chronic 
subinvolution  that  will  persist  until  long 
after  the  menopause.  In  long-standing 
cases  in  which  the  uterine  walls  have  be- 
come hard  and  anasmic.  treatment  has 
but  little  effect  upon  the  enlargement  of 
the  organ. 

Parenchymatous  metritis  is  not  so  im- 
portant a  factor  in  the  etiology  of  abor- 
tion as  is  endometritis.  That  form,  how- 
ever, arising  from  puerperal  infection  is 
very  prone  to  induce  an  abortion  should 
the  woman  conceive.  Syphilitic  metritis, 
also,  is  a  common  cause  of  abortion.  In- 
fectious metritis  is  a  most  virulent  form 
of  the  disease,  almost  invariably  result- 
ing in  the  death  of  the  ovum  and  its  ulti- 
mate discharge,  and  not  infrequently  in 
maternal  death  also.  Cumston  (Boston 
Med.  and  Surg.  Jour.,  Aug.  29,  '95). 

Treatment. — The  prophylactic  treat- 
ment consists  in  a  complete  evacuation 
of  the  uterus  after  labor,  the  avoidance 
of  laceration  of  the  cervix  and  of  infec- 
tion, and  in  rest  in  bed  until  the  uterus 
and  cervix  are  firmly  contracted  and 
greatly  reduced  in  size. 

If  after  a  week  or  ten  days  the  internal 
os  will  admit  one  or  two  fingers,  the 
vulva  and  vagina  should  be  thoroughly 
disinfected,  and  the  uterine  cavity  com- 
pletely emptied  by  the  finger.  In  many 
cases  the  tenderness  makes  it  necessary 
to  administer  an  anaesthetic  to  accom- 
plish this.  Firm  pressure  can  then  be 
made  over  the  pubes,  and  the  uterus  be 
retroverted  or  depressed  until  the  fun- 
dus can  be  reached.  In  recent  cases  with 
irregular  contraction  of  the  uterus  the 
particles  should  be  sought  for  until  the 
whole  organ  contracts  and  expels  the 
finger.  The  uterine  cavity  is  then 
douched  out  with  a  1  to  2000  solution  of 
corrosive  mercuric  chloride,  and  the  pa- 


tient kept  in  bed  for  ten  days  or  two 
weeks. 

If  the  uterine  walls  are  flabby  and  in- 
filtrated, they  will  not  contract  firmly, 
and  more  or  less  haemorrhage  takes  place. 
In  such  a  case  the  uterine  cavity,  after 
being  douched  with  the  1  to  2000  solu- 
tion of  corrosive  mercuric  chloride,  is 
packed  with  sterile  nosophen  or  iodo- 
form gauze.  This  is  removed  in  twelve 
or  eighteen  hours  and  the  vagina  douched 
with  the  same  solution,  and  twice  daily 
thereafter  until  after  the  temperature 
becomes  normal. 

Cases  of  several  weeks'  duration  should 
be  treated  by  curettage  and  the  repair 
of  the  cervix. 

Ichthyol  recommended  in  metritis. 
After  vaginal  irrigation,  a  5-  to  10-per- 
cent, solution  in  glycerin  is  applied  to 
the  neck  oi  the  uterus  as  a  tampon ;  this 
is  followed  with  inunction  of  the  abdo- 
men several  times  a  day  with  ichthyol  in 
vaselin,  20  to  25  parts  in  100.  Rapid 
diminution  of  pain  and  abundant  vaginal 
secretion  soon  take  place,  with  cicatriza- 
tion of  the  ulceration.  Calderini  (Revue 
G6n.  de  Clin,  et  de  Th6r.  Jour,  des  Prat., 
Dec,  '93). 

While  the  chief  action  of  ichthyol  is 
to  relieve  pain,  it  also  possesses  certain 
resorbent  qualities,  in  some  cases  rela- 
tively powerful.  Its  use  is  not  attended 
with  danger  or  discomfort,  the  powdered 
drug  being  generally  more  satisfactory 
and  reliable  than  solutions.  Storer 
(Boston  Med.  and  Surg.  Jour.,  Aug.  2, 
'94). 

Recovery  from  septic  metritis  and  gen- 
eral peritonitis  after  treatment  with 
antistreptococcic  serum.  Law  (Brit. 
Med.  Jour.,  Jan.  2,  '97). 

Continued  irrigations  of  the  uterus 
successfully  used  for  acute  puerperal  sep- 
tic metritis.  Under  the  influence  of  con- 
tinuous irrigation  the  uterus  contracts 
well  and  fast.  The  fissure  heals  rapidly 
Irrigation  must  be  kept  up  until  such 
time  as  it  is  certain  that  there  is  no  more 
internal  suppuration;  otherwise  the  os, 
now  firmly  closed,  will  retain  the  dis- 
charge,   and   the    temperature    will    rise 
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again  one  or  two  degrees.     Horace  Man- 
seau  (N.  Y.  Med.  Jour.,  July  23,  '98). 

In  chronic  cases  these  operations  must 
sometimes  be  followed  by  local  treat- 
ment, such  as  the  application  of  a  33-per- 
cent, solution  of  chloride  of  zinc  every 
two  weeks  or  by  mild  galvanocautery. 

Review  of  one  hundred  and  twenty 
cases  of  metritis  treated  by  free  intra- 
uterine injections.  These  found  valuable 
in  all  varieties,  acute  or  chronic,  although 
in  exceptional  cases  it  caused  uterine 
colic,  serous  discharge,  menorrhagia,  and 
sometimes  peritoneal  irritation.  These 
complications  denoted  the  need  of  care, 
though  they  were  of  little  importance. 
Suppurative  inflammatory  lesions  de- 
mand evacuation  of  the  pus  before  the 
injections  are  begun.  Gesna  (These  de 
Paris,  '99;    La  Gynec,  Dec.  15,  '99). 

Menstrual  Subinvolution. 

Symptoms  and  Diagnosis.  —  Menor- 
rhagia exists  in  many  cases.  Dysmenor- 
rhea is  common  and,  although  it  may  be 
connected  with  uterine  cramps  in  case 
there  be  stenosis,  usually  persists  during 
and  after  the  period  as  an  aching  pain 
or  soreness  in  the  pelvis  or  sacrum,  in- 
creased by  being  on  the  feet.  Headache 
and  hysteria  are,  if  present,  worse  at  such 
times. 

In  chronic  cases  the  menses  may  be- 
come scanty,  and  the  patient  often  claims 
that  she  feels  badly  in  proportion  to  the 
scantiness,  and  is  apt  to  demand  em- 
menagogues. 

The  symptoms  between  the  menstrual 
periods  are  similar  to  those  of  endome- 
tritis. 

Examination  usually  reveals  a  sym- 
metrically enlarged  uterus.  The  cervix 
is  large  and  dark  red  or  purple  in  color, 
and  in  the  advanced  stages  is  hard.  The 
uterine  cavity  is  from  three  to  three  and 
one-half  inches  long.  The  ovaries  are 
usually  enlarged  and  more  or  less  tender. 

The  uterus  may  hang  low  in  the  pelvis, 


or  it  may  be  held  high  up  by  rigid  sacro- 
uterine ligaments  or  by  adhesions. 

Etiology. — -The  causes  include  those 
of  endometritis. 

Causes  which  act  either  in  conjunc- 
tion with  endometritis  or  distinct  from 
it,  interfering  with  the  normal  post- 
menstrual  involution  or  retrogression, 
are  as  follow: — 

1.  Mechanical,  —  such  as  displace- 
ments, tumors,  stenosis  of  the  cervix, 
pelvic  exudates,  etc. 

2.  Active  inflammation  in  the  pelvis, 
— such  as  endometritis,  oophoritis,  sal- 
pingitis, etc. 

3.  Traumatism  and  disturbances  of 
the  circulation  acting  during  the  men- 
strual congestion, — such  as  blows  and 
strains,  catching  cold,  excessive  coitus, 
onanism,  and  fatiguing  or  long-con- 
tinued labor. 

Pathology. — In  many  cases  the  uterine 
walls  become  progressively  thicker  and 
the  uterus  larger,  while  those  in  the 
endometrium  dp  not  keep  pace  with 
them,  or  become  less  and  less  pro- 
nounced. The  blood-vessels  are  enlarged 
and  the  tissues  infiltrated  with  serum 
and  migratory  cells.  The  muscular  fibres 
may  at  first  be  enlarged,  but  soon  become 
separated  from  one  another  by  embryonic 
cells,  which'  also  surround  the  blood- 
vessels in  large  quantities.  In  time,  adult 
connective  tissue  forms,  which  com- 
presses and  causes  atrophy  of  the  muscu- 
lar fibres,  and  diminishes  the  caliber  of 
the  blood-vessels  until  the  uterus  may  be- 
come hardened  and  purplish  in  color  and 
finally  pale  and  ansemic. 

Displacements  of  the  uterus  or  inflam- 
mation of  the  surrounding  tissues  are 
not  uncommon. 

At  the  time  of  menstruation  the  con- 
gestion is  intense  and  the  retrograde 
changes  do  not  take  place  normally  and 
completely,    and    some    enlargement    or 
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menstrual  subinvolution  remains.  At 
each  period  the  enlargement  or  develop- 
ment is  greater,  and,  the  retrogression  or 
involution  being  imperfect,  the  uterus 
becomes  permanently  and  progressively 
larger,  until  the  formation  of  adult  con- 
nective tissue  or  the  menopause  prevents 
the  process,  and  sclerosis  supervenes. 

Metritis  of  the  cervix  and  cancer.  In 
doubtful  changes  of  the  cervix,  no  pre- 
cise diagnostic  criterion  is  possible  with- 
.  out  an  accurate  microscopical  examina- 
tion of  the  tissues  removed  from  the  sus- 
pected locality.  This  is  also  of  material 
assistance  in  establishing  a  diagnosis  be- 
tween cancroid  of  the  cervix  and  other 
forms  of  carcinoma.  In  incipient  can- 
croid amputation  of  the  cervix  is  suffi- 
cient, and  there  is  no  likelihood  of 
return  of  the  new  growth,  less  so  than 
after  total  hysterectomy,  even  when 
cancerous  infiltration  has  already  in- 
vaded the  cervical  mucosa,  or  when  the 
malignant  process  has  passed  beyond  the 
cervical  boundaries.  Amico  Roscas  (Ar- 
chivio  di  Ostet.  e  Ginec,  Aug.,  '99). 

Analysis  of  metritis  desiccans  in  29 
cases  reported  in  literature,  showing  a 
mortality  of  18  per  cent.  Symptoms  of 
infection  were  present  in  all;  either  a 
fragment  of  the  uterus  was  expelled  or 
else  it  was  found  after  death  loose  in 
the  uterine  cavity.  It  consists  of  slough- 
ing of  portions  of  the  uterus  from  obliter- 
ation of  its  vessels  by  bacteria.  In  6  un- 
published cases,  2  were  examined  bac- 
teriologically;  in  both  the  mucosa  and 
adjacent  muscular  tissue,  detached  in  the 
course  of  the  disease,  were  found  obliter- 
ated by  colonies  of  streptococci.  Dachxe- 
vich   (Vrateh,  No.  6,  '99). 

Prognosis.  —  The  prognosis  without 
treatment  is  not  good,  for  the  disease 
runs  a  very  chronic  course  and  the  uterus 
remains  enlarged.  If  treated  early  and 
vigorously,  a  cure  may  be  effected,  al- 
though sometimes  not  without  a  sacrifice 
of  the  ovaries. 

Treatment. — Mechanical  causes — such 
as  displacements,  tumors,  stenosis,  etc. — 
should     be     removed.       Inflammations 


about  the  uterus  must  be  treated  in  order 
that  their  unfavorable  influence  upon 
menstruation  shall  cease. 

In  the  ascending  type  of  metritis — not 
that  which  begins  at  the  cervix,  but  the 
variety  which  proceeds  from  a  pyosal- 
pinx — removal  of  the  tubes  alone  will 
not  cure  the  patient,  but  the  uterus  itself 
should  be  removed.  Pilliet  (ProgrSs 
Med.,  May  8,  '97). 

The  uterus  should  be  curetted,  unless 
co-existing  exudates  or  inflammations 
contra-indicate  such  an  operation. 

Curettage  for  hsemorrhagie  metritis  in 
the  virgin  successfully  employed  in  three 
eases.  In  the  first  two  cases — 16  and  15 
years,  respectively — the  curette  brought 
away  large  masses  of  whitish  fungositiea, 
of  a  firmer  consistence  than  is  usually 
met  with  in  the  scrapings  of  hsemor- 
rhagic  metritis  in  married  women;  the 
uterus  was  afterward  packed  with  iodo- 
form gauze.  In  the  third  patient,  a  girl 
of  14  years,  the  curette  removed  grayish- 
white  fungosities,  of  a  softer  consistence 
than  in  the  foregoing  cases.  Blanc  (Loire 
M6d.,  No.  12,  Dec.  15,  '96). 

Chloride  of  zinc  in  chronic  metritis 
preferred  to  curette.  It  never  gives  rise 
to  aggravation  of  inflammation  of  the 
appendages  which  may  complicate  me- 
tritis as  the  curette  often  does.  The  lat- 
ter requires  anaesthesia  and  confinement 
to  bed;  chloride  of  zinc  permits  the 
patient  to  go  about  directly  after  the  in- 
jection with  impunity.  In  62  cases 
treated  the  solution  of  chloride  of  zinc 
varied  in  strength  from  30  to  40  per 
cent.  A  drachm  is  injected  into  the 
uterine  cavity  and  the  borax-saturated 
solution  injected  immediately  after.  The 
danger  of  forcing  the  fluid  into  the  peri- 
toneal cavity  should  be  borne  in  mind, 
and  due  care  to  avoid  this  accident 
should  be  taken. 

The  injections  are  painful  at  first,  and 
transient  syncope  may  occur,  but  no  per- 
manent ill  effects  were  noted.  The  best 
results  were  obtained  in  haemorrhagie 
endometritis,  of  26  cases,  22  being  cured. 
In  glandular  endometritis  8  cures  were 
obtained  in  15  cases.  When  the  adnexa 
were  diseased  only  half  of  the  cases  were 
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permanently  benefited.  Delbert  (An- 
nates de  Gynec.  et  d'Obstet,  Jan.,  '99). 
The  application  twice  monthly  of  a  so- 
lution of  zinc  chloride  not  only  benefits 
the  endometritis,  but  tends  to  stimulate 
the  uterus  to  contraction,  and  thus  favors 
involution  and  diminishes  the  menor- 
rhagia.  It  may  be  used  as  a  primary 
method  of  treatment,  or  to  follow  up  a 
curettage.  Before  each  application  the 
cervix  should  be  slightly  dilated  with  a 
round  dilator.  As  this  treatment  is  apt 
to  cause  some  pain  for  a  few  hours  after 
its  use,  it  should  be  followed  by  rest  dur- 
ing the  remainder  of  the  day.  A  slight 
cauterization  is  produced  by  each  appli- 
cation, and,  if  sufficient  time  be  not  al- 
lowed to  pass  between  them,  the  patient 
will  complain  of  more  backache  or  pelvic 
discomfort  than  previously.  In  such 
eases  the  intervals  must  be  lengthened 
or  the  treatment  suspended  for  a  few 
weeks. 

Jequirity  highly  recommended  in 
chronic  granular  metritis.  The  strength 
of  the  solution  employed  is  1  per  cent. 
Borde  (Archives  of  Gynaec,  Sept.,  '91). 

The  following  is  useful  in  haemorrhagic 
metritis: — 

R   Fl.  extract  of  ergot,  1  ounce. 
Fl.  extract  of  hamamelis, 
Tr.  cinnamom.,  of  each,  l/2  ounce. 

M.  Sig.:  A  teaspoonful  every  two 
hours.    Chase  (Med.  News,  June  19,  '97). 

Bipolar  faradism  or  mild  galvanism  of 
the  endometrium  will  sometimes  reduce 
the  uterus  in  size. 

Intra-uterine  electrolysis  recommended 
as  a  treatment  of  metritis,  a  silver  elec- 
trode being  employed.  Boisseau  du 
Rocher  (La  Presse  M6d.,  June  29,  '95). 

Tonics,  laxatives,  a  midday  rest  in  the 
recumbent  position,  etc.,  are  indicated 
the  same  as  for  endometritis. 

Deep  scarification  through  the  specu- 
lum relieves  the  engorged  vessels  and 
may  abort  or  palliate  the  attack. 
Should  pain  be  intolerable,  a  suppository 
of  aqueous  extract  of  opium,  1  grain,  and 


extract  of  belladonna,  '/,  grain,  may  be 
used.  Curettage,  if  indicated  at  all, 
should  be  thorough.  The  steps  of  the 
operation  are  as  follow:  — 

1.  Anaesthesia. 

2.  Preparation  of  the  vagina  and  ex- 
ternal genitalia. 

3.  Dilatation  of  the  uterus,  unless  it  is 
already  sufficiently  open. 

4.  Removal  of  the  infected  endo- 
metrium by  means  of  the  sharp  curette. 

5.  Thorough  irrigation  of  the  endo- 
metrium with  cotton  wound-  on  dress- 
ing- forceps  and  dipped  in  saturated  so- 
lution of  iodine  crystals  with  pure  car- 
bolic acid. 

Dilatation,  curettage,  and  drainage  of 
the  endometrium  in  acute  infection 
should  be  limited  in  its  application.  The 
only  cases  in  which  it  should  be  per- 
formed are  those  which  will  otherwise 
result  in  dangerous  spreading  of  the  in- 
fection. 

Curettage  is  contra-indicated  in  cases 
in  which  the  infection  has  passed  to  the 
parametria.  E.  C.  Dudley  (Albert  Lea 
Med.  Jour.,  Dec,  '9S). 

Acute  gonorrhoea  is  an  absolute  con- 
tra-indication  to  washing  out  of  the 
uterus;  otherwise  this  measure  in  suit- 
able eases  has  been  largely  adopted  With 
success  of  late  years.  Gesna  (These  de 
Paris,  '99;    La  Gynec.,  Dec.  15,  '99). 

Henry  T.  Byfoed, 

Chicago. 

MIDDLE  EAR,  DISEASES  OR— Over 
60  per  cent,  of  all  ear  diseases  are  in  the 
middle  ear.  More  adults  than  children 
(3  to  1)  and  more  men  than  women  are 
affected  with  diseases  of  this  part  of  the 
organ  of  hearing. 

Diseases  of  the  middle  ear  are  divided 
into  four  general  classes;  viz.:  acute  ca- 
tarrhal, chronic  catarrhal,  acute  purulent, 
and  chronic  purulent  otitis  media.  All 
these  begin  as  an  acute  catarrhal  process, 
influenced,  of  course,  by  special  condi- 
tions of  health  and  diathesis  in  the  pa- 
tient. As  a  rule,  the  acute  catarrhal 
process  of  the  middle  ear  originates  in 
an  acute  catarrh  of  the  naso-pharynx  and 


MIDDLE  EAR.     ACUTE  CATARRHAL  OTITIS  MEDIA.     DIAGNOSIS. 


459 


the  Eustachian  tube,  whence  it  spreads 
to  the  middle  ear,  which  in  its  normal 
state  is  an  aseptic  cavity.  Sometimes  it 
seems  that  the  entrance  of  cold  water, 
cold  air,  or  some  other  irritant  into  the 
external  auditory  canal  sets  up  an  inflam- 
mation in  the  middle  ear;  but  in  such 
cases  it  will  be  found  that  the  naso- 
pharynx was  more  or  less  inflamed  and 
supplied  the  pathogenic  germ  to  the 
drum-cavity,  congested  from  disease  in 
the  external  ear,  thus  supplying  a  soil 
favorable  to  the  growth  of  streptococci 
or  other  pathogenic  organisms. 

Acute  Catarrhal  Otitis  Media. 

Symptoms. — The  earliest  symptoms  of 
this  disorder  are  a  sensation  of  stuffi- 
ness in  one  or  both  ears  and  hissing 
or  pulsating  tinnitus,  but  without  pain 
and  altered  hearing.  Sometimes,  indeed, 
in  the  early  stages  the  hearing  may  be 
hypersesthetic.  Most  of  us  experience 
this  mild  stage  of  acute  catarrhal  otitis 
media  with  a  cold  in  the  head.  As 
simple  coryza  passes  off,  all  ear  symptoms 
go  with  it,  if  the  local  treatment  of  the 
nares  and  naso-pharynx  has  been  mild 
and  gentle,  or  purely  negative.  If  the 
conditions  in  our  own  naso-pharynges 
and  middle  ears  are  closely  observed 
when  we  have  coryza  we  shall  notice 
that,  as  secretion  increases  in  the  naso- 
pharynx (but  not  before),  the  Eustachian 
tube  ceases  to  open  at  each  act  of  swal- 
lowing as  it  does  in  a  normal  state.  The 
ear  may  feel  more  or  less  stopped,  and 
now  and  then  there  may  be  slight  pain 
running  into  it  from  the  posterior  nares. 
If  in  these  early  stages  the  naso-pharynx, 
nares,  and  Eustachian  tube  receive  no 
local  treatment  or  only  a  mild  one  with 
a  bland,  oleaginous  spray,  we  shall  per- 
ceive that,  as  secretion  in  the  nares  and 
naso-pharynx  diminishes,  in  the  course 
of  from  three  to  six  days,  the  Eustachian 
tube  will  open  spontaneously  (or  with  an 


act  of  swallowing)  and  the  ear  will  feel 
clear  once  more.  This  stoppage  of  the 
Eustachian  tube  in  the  early  secretory 
stages  of  an  acute  coryza  is  beneficial, 
since  it  is  Nature's  seal  set  against  the 
entrance  of  pathogenic  germs  from  the 
naso-pharynx  into  the  normally  aseptic 
middle  ear.  If  this  seal  is  broken,  either 
by  forcible  blowing  of  the  nose,  Valsalvan 
autoinflation,  or  the  inflation-bag  of  the 
surgeon  it  is  done  to  the  injury  of  the 
patient,  as  pathogenic  germs  are  very 
likely  to  be  forced  by  such  manipulations 
from  the  naso-pharynx  into  the  middle 
ear  and  an  acute  purulent  inflammation 
of  the  drum-cavity  set  up.  Acute  catar- 
rhal otitis  is  as  common  as  acute  coryza, 
and  as  simple  if  properly  managed;  but 
the  transition  to  acute  purulent  otitis,  a 
serious  malady,  will  be  rapid  if  the  local 
treatment  of  acute  catarrhal  otitis  is  in- 
judicious. 

Diagnosis. — If  the  membrana  tympani 
be  examined  in  the  early  stages  of  a  sim- 
ple acute  otitis,  it  will  be  seen  to  have 
undergone  very  slight,  if  any,  change. 
It  may  look  a  little  pink  or  even  red 
along  the  malleus  and  periphery.  But 
its  general  surface  undergoes  no  change 
in  appearance  or  position. 

Otitis  is  very  frequent  in  the  newborn 
and  in  sucklings.  In  47  infants  there 
were  37  cases  of  otitis, — bilateral  in  28 
instances.  The  appearances  within  the 
ear  in  this  affection  are  infiltration  and 
redness  of  the  drum-head,  often  a  pro- 
jection of  the  posterior  half  of  the  mem- 
brane, and  disappearance  of  the  apophy- 
sis. In  doubtful  cases  an  exploratory 
puncture  should  be  made. 

The  general  and  functional  signs  of 
otitis  in  the  newborn  and  sucklings  are 
restlessness  at  night,  the  frequent  placing 
of  the  child's  hand  to  the  affected  ear, 
the  cry,  and  the  symptoms  of  meningitis. 
Broncho-pneumonia  is  the  most  frequent 
cause  of  death  (24  out  of  37  cases).  Hart- 
mann  (Revue  Men.  des  Mai.  de  1'Enfance, 
Aug.,  '95). 
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The  physical  appearances  of  acute  in- 
flammation of  the  membrane  in  infants 
are  usually  of  no  help,  for  they  are  fre- 
quently absent,  and  as  frequently  as  not 
the  most  that  can  be  seen  to  be  abnormal 
are  the  appearances,  which  show  a  closed 
Eustachian  tube  and  perhaps  some  con- 
gestion of  the  vessels.  The  main  symp- 
toms we  have  to  rely  upon  are  pain  and 
restlessness.  W.  Dalby  (Brit.  Med.  Jour., 
July  24,  '97). 

The  following  early  symptoms  suggest 
the  ear  as  the  cause  of  the  illness  in  in- 
fancy:    1.  The  child  constantly  endeav- 
ors to  rub  the  affected  organ.    2.  It  utters 
a   sharp   cry   of  pain   when   pressure   is 
made  below  the  meatus.    3.  It  refuses  to 
rest  its  head  on  the  affected  side.     J.  H. 
Marsh  (Brit.  Med.  Jour.,  July  24,  '97). 
Etiology. — Acute  catarrhal  otitis  me- 
dia is  caused  most  frequently  by  acute 
coryza.     It  is  rarely,  if  ever,  due  solely 
to   any   form    of   inflammation    of    the 
fauces  without  concomitant  nasal  disease. 
It  is  also  caused  by  the  naso-pharyngitis 
excited    in    the    exanthemata:     typhoid 
fever  and  influenza. 

Of  2000  cases  of  aural  disease,  97  of  the 
patients  attributed  the  condition  to  in- 
fluenza. The  attic  was  exclusively  or 
chiefly  affected  in  a  remarkably  large 
number.  In  cases  in  which  the  inflam- 
mation was  confined  to  the  attic,  Shrap- 
nell's  membrane  was  intensely  congested 
and  swelled,  sometimes  bulging  in  a  sac- 
cular form.  Kosegarten  (Zeit.  f.  Ohrenh., 
Dec,  '92). 

Analysis  of  1228  cases  of  typhoid  fever 
showing  that  28  were  complicated  with 
acute  otitis  media.  Hengst  (Amer. 
Laryng.,  Rhin.,  and  Otol.  Soc,  Apr.,  '96; 
Arch,  of  Otol.,  May,  '96). 

Severe  cases  of  measles  rarely  run  their 
course  without  involvement  of  the  middle 
ear;  the  inflammatory  process  usually 
runs  its  course  without  subjective,  and 
often  without  objective,  symptoms,  and 
only  occasionally  perforation  occurs. 
Pfingst  (Pediatrics,  Feb.  1,  '98). 

If  fluids  are  forcibly  injected  into  the 
nares  of  a  child  in  the  course  of  diph- 
theria, otitis  will  almost  surely  result. 
If  the  child  dreads  the  injection,  then 
irrigation  from  a  fountain-syringe  should 


be  substituted,  or,  still  better,  the  wash- 
ing should  be  done  with  the  aid  of  the 
nasal  cup.  It  is  personally  believed  that 
an  infant's  nose  should  be  daily  irrigated 
with  normal  saline  solution.  A.  Jacobi 
(Pediatrics,  Aug.  15,  '99). 

Possible  relation  of  acute  otitis  media 
to  pneumonia.  Both  seem  frequently  as- 
sociated with  the  same  micro-organism, 
— the  pneumococcus, — and  a  number  of 
cases  of  pneumonia  have  been  personally 
seen  beginning  apparently  with  an  acute 
otitis  media.  Case  in  point.  Thomas 
Barr  (Glasgow  Med.  Jour.,  June,  1900). 

The  acute  otitis  media  coming  on  in 
about  the  third  week  of  typhoid  fever  is 
due  to  the  accumulation  of  secretions, 
food,  etc.,  and  the  decomposition  thereof 
in  the  naso-pharynx  of  the  weak  and  re- 
cumbent patient.  Sepsis  is  thus  con- 
veyed to  the  Eustachian  tube  and  mid- 
dle ear.  An  acute  catarrh  is  set  up  in 
these  cavities,  and  a  simple  catarrhal 
otitis  media  is  soon  followed  by  an  acute 
suppurative  otitis  media. 

In  personal  experience,  covering  a 
quarter  of  a  century  and  embracing 
nearly  500Q  cases  of  the  exanthemata, 
especially  scarlet  fever  and  measles, 
otitis  media  has  been  met  with  as  the 
most  frequent  of  the  various  com- 
plications which  may  occur  during  the 
course  of  the  exanthemata.  If  the  attack 
be  treated  immediately  upon  its  appear- 
ance, it  is  not  necessary  to  call  in  the 
aid  of  an  otologist.  J.  H.  Fruitnight 
(Med.  News,  July  1,  '99). 

Ponfiek,  with  his  associates,  has  ob- 
served carefully  the  condition  of  the  ear 
in  100  autopsies  of  children  under  three 
years  of  age.  These  100  autopsies  he  has 
divided  under  two  heads:  Non-infectious 
diseases,  and  those  from  infectious  proc- 
esses, and  subdividing  these  into  groups 
according  to  the  disease.  In  most  of 
these  cases  the  actual  condition,  or 
rather  the  condition  of  the  middle  ear, 
preceding  death  was  not  suspected,  and 
the  cause  of  death  is  given  by  the  at- 
tending physician  who  had  charge  of  the 
ease  at  the  time  of  the  child's  death. 
In  only  a  few  of  these  cases  is  the  his- 
tory  of  the   case   during   life   obtained. 
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Among  the  non-infectious  group  is  found 
a  heterogeneous  collection:  2  of  congenital 
heart  disease,  1  of  extensive  burns,  and 
3  of  non-infectious  dermatitis.  Of  these 
only  1  was  found  free  of  otitis.  This  was 
a  5  'A-month-old  infant  with  a  congeni- 
tal heart  disease.  Although  this  would 
appear  to  have  the  least  possible  connec- 
tion with  otitis,  yet  the  only  other  case 
of  congenital  heart  disease  in  this  group 
was  a  1-year-old  child  showing  otitis 
media  in  both  ears  and  both  drums  filled 
with  pus. 

In  the  face  of  these  facts  it  seems  one 
cannot  conscientiously  attend  any  grave 
disease  in  children  without  the  most 
careful  examination  as  to  the  condition 
of  the  ear.  It  is  as  much  a  duty  to  ex- 
amine the  drum-membrane  as  it  is  a  duty 
to  examine  a  rash  upon  the  skin.  E.  H. 
Pomeroy  (Boston  Med.  and  Surg.  Jour., 
Jan.  18,  1900). 

Treatment.  —  All  forms  of  inflation 
and  aspiration  of  the  middle  ear,  as  also 
syringing  and  douching  the  nares  and 
naso-pharynx,  must  be  most  carefully 
avoided,  since  all  of  these  manoeuvres 
tend  to  force  pathogenic  germs  from  the 
naso-pharynx  into  the  middle  ear.  If 
the  nares  and  naso-pharynx  are  full  of 
tenacious  secretions  that  the  patient  can- 
not gently  blow  from  the  nose,  a  moder- 
ate use  of  a  spray  of  Dobell's  solution, 
or  simple  fluid  petrolatum,  once  or  twice 
daily  will  soften  these  secretions  and 
favor  their  outflow.  But  no  inflations  or 
aspirations  of  the  naso-pharynx  should  be 
employed  by  which  to  open  the  middle 
ears.  Both  doctor  and  patient  should  be 
taught  that  the  stopped  condition  of  the 
ear  or  ears  is  a  preventive  of  worse  condi- 
tions in  the  ear,  and  must  be  cheerfully 
endured  for  a  few  days.  Watery  sprays 
must  be  avoided,  as  a  rule,  as  they  tend 
to  "waterlog"  the  tissues  and  increase  the 
swelling  and  discomfort  in  the  nose. 

The  acute  catarrhal  otitis  media  of  the 
exanthemata,  of  typhoid  fever,  or  grippe 
originates   also   by  infection   from   the 


naso-pharynx,  but,  owing  to  the  more 
weakened   condition    of   the   patient   in 
these  maladies  than  in  simple  coryza,  it 
tends  to  a  more  virulent  course  from  the 
outset.      Nevertheless,   the   simpler   the 
local  treatment  of  the  naso-pharynx  and 
ear  in  such  cases,  the  less  likelihood  there 
will  be  of  secondary  infection,  and  the 
more  favorable  will  be  the  course  of  the 
aural  disease  in  the  end.     A  mild,  anti- 
septic nasal  spray  to  cleanse  the  naso- 
pharynx in  such  cases  will  be  sufficient. 
Nasal  or  pharyngeal  catarrh,  whether 
idiopathic  or  symptomatic  of  measles  or 
scarlet   fever,   is   frequently   complicated 
by  acute  middle-ear  affections.    The  dis- 
ease brings  with  it  the  necessity  of  free- 
ing the  nasal  cavity  at  frequent  inter- 
vals;  and  the  simple  blowing  of  the  nose, 
if  violently  or  carelessly  done,  as  is  usu- 
ally the  case,  may  be  a  source  of  danger. 
It  should  be  done  as  seldom  as  possible, 
as  violent  blowing  only  adds  to  the  exist- 
ing irritation  and  congestion.     If  this  is 
not  sufficient,  the  mucus  must  be  made 
less  consistent  and  removed  by  an  alka- 
line   douche.      Fridenberg    (Med.    News, 
Aug.  8,  '96). 

At  the  very  outset  of  an  attack  of  any 
one  of  the  exanthemata,  the  nose  and 
naso-pharynx  should  be  frequently  and 
thoroughly  cleansed.  A  spray  with  warm 
antiseptic  saline  solutions,  alternating 
with  a  free  use  of  medicated  oily  sprays 
containing,  if  necessary,  suitable  germi- 
cides, will  usually  be  sufficient.  W.  C. 
Phillips   (Archives  of  Otol.,  Apr.,  '97). 

If  there  is  pain  in  the  ear,  it  can  be 
allayed  best  with  dry  heat  applied  by 
means  of  the  hot-water  bag,  hot-water 
bottle,  or  hot  stone  wrapped  in  flannel. 
The  endeavor  to  open  the  stopped  ear 
and  to  relieve  slight  ear-pains  by  infla- 
tions, aspirations,  and  syringings  has 
often  converted  simple  catarrhal  otitis 
media  into  the  painful  and  serious  acute 
purulent  otitis  media. 

Simple  catarrhal  otitis  media,  even 
when  painful,  can  be  allayed  by  the 
simple  application  of  dry  heat  about  the 
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ears,  combining  it,  in  those  instances  de- 
manding it,  with  an  antifebrile  treatment 
of  the  general  system,  if  this  plan  is  pur- 
sued from  the  outset  of  the  inflamma- 
tion. There  will  be  no  harm  in  instilling 
into  the  ear,  if  it  pains,  10  drops,  warmed, 
of  a  solution  of  carbolic  acid  (1  to  40),  or 
one  of  formalin  (1  to  2000),  if  these  can 
be  borne. 

Liquid  vaselin,  pure  or  mixed  with 
iodoform,  lias  given  great  relief  to  pain, 
in  acute  middle-ear  inflammation,  while 
it  seemed  to  overcome  any  tendency  to 
suppuration.  Iodoformized  vaselin  was 
of  especial  service  in  cases  complicating 
influenza.  Delstanche  (Jour,  de  M6d., 
etc.,  June  18,  '92). 

One  hundred  cases  of  acute  otitis  media 
treated  by  instillations  of  cocaine,  5-per- 
cent, solutions.  Ninety-five  per  cent,  of 
all  the  cases  escaped  suppurative  inflam- 
mation. Five  or  6  drops  of  the  cocaine 
solution  should  be  instilled  as  often  as 
pain  returns.  A  single  medication,  the 
meatus  being  closed  afterward  with  cot- 
ton, will  cause  pain  to  cease  within  ten 
or  fifteen  minutes.  Ordinary  cases  of 
acute  otitis  media  will  subside  under  two 
or  three  days"  of  treatment,  the  drops  be- 
ing instilled  about  four  or  five  times 
daily.  Inflammation  in  the  naso-pharynx 
must  be  treated  also.  Wolfenstein  (N.  Y. 
Med.  Jour.,  Nov.  5,  '92). 

For  an  acute  attack  of  otitis  media  the 
indications  are  to  relieve  the  pain  and 
subdue  inflammation.  Both  of  these  are 
best  met  by  filling  the  canal  with  water, 
as  hot  as  it  can  be  borne,  immediately 
applying  a  compress  wrung  out  of 
hot  water  to  the  ear  and  side  of  head; 
or  by  the  local  use  of  extract  of  opium 
or  solution  of  morphine  or  cocaine.  These 
failing,  opiates  internally,  combined  often 
with  salicylate  of  soda,  or  the  coal-tar 
remedies  may  be  used.  If  pain  still  con- 
tinues and  the  membrane  is  found  bulg- 
ing from  retained  secretions  in  the  middle 
ear,  an  incision  should  be  made  in  the 
membrane.  J.  C.  Workman  (Columbus 
Med.  Jour.,  Feb.  18,  '96). 

In  many  cases  of  acute  inflammation 
of  the  membrane,  the  use  of  leeches  and 
hot  fomentations  will  cut  short  inflam- 


mation of  the  tympanic  cavity.  Where 
they  fail  a  vertical  incision  should  be 
made  in  the  posterior  segment  of  the 
membrane.  Even  if  no  pus  be  present 
the  incision  will  do  no  harm.  W.  Dalby 
(Brit.  Med.  Jour.,  July  24,  '97). 

Applications  of  dry  heat  to  the  ear  by 
means  of  salt-bags,  bran-bags,  etc.,  while 
valuable,  lose  much  of  their  efficiency 
because  the  heat  is  applied  too  far  away 
from  the  seat  of  disease.  A  dental  in- 
strument personally  modified  so  that  dry 
heat  may  be  applied  directly  to  the  tym- 
panic membrane.  In  otalgia  of  all  kinds 
it  is  of  great  value  in  promptly  relieving 
the  pain.  In  the  dry  treatment  of  otor- 
rhoea  it  is  also  of  value,  the  ear  being 
first  thoroughly  cleansed  and  the  surface 
then  dried  with  the  instrument.  Van- 
sant  (Jour.  Amer.  Med.  Assoc,  Oct.  2, 
'97). 

The  advantage  of  instilling  an  anti- 
septic into  the  inflamed  ear,  in  the  early 
stages  before  perforation  of  the  drum- 
membrane  occurs,  is  that  the  auditory 
canal  is  thus  rendered,  to  a  great  degree, 
aseptic.  Hence  it  is  a  safer  place  for  the 
membrana  to  rupture  into,  since,  when 
the  membrana -ruptures  and  the  germs 
causing  the  acute  inflammation  are 
poured  into  the  outer  ear  freed  from 
staphylococci  by  antiseptic  instillations, 
there  is  then  less  danger  of  the  entrance 
of  the  last-named  germs,  the  promoters 
of  chronic  purulency,  into  the  drum- 
cavity,  and  secondary  infection  is  less 
likely  to  occur. 

Irrigation  of  the  external  auditory 
meatus  recommended  in  all  cases  of  scar- 
let fever  or  measles,  with  a  solution  of 
1  in  1000  aqueous  solution  of  corrosive 
sublimate,  with  10  per  cent,  of  added 
glycerin.  R.  H.  Woods  (Jour,  of  Laryn., 
etc.,  Jan.,  '98). 

Acute  Purulent  Otitis  Media. — Acute 
catarrhal  otitis  media,  instead  of  under- 
going resolution,  may  pass  into  acute 
purulent  otitis  media,  induced  by  the 
passage  of  pathogenic  germs  from  the 
naso-pharynx  into  the  middle  ear. 
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The  organism  most  potent  in  the  eti- 
ology of  the  otitis  media  of  scarlatina  is 
the  streptococcus  pyogenes.  The  less 
chance  there  is  of  contamination  from  the 
outer  air  through  the  external  ear,  the 
more  the  pyogenic  cocci  predominate  over 
the  rod  forms;  but,  prior  to  perforation 
of  the  membrana  tympani,  the  occurrence 
of  such  organisms  is  not  precluded,  since 
they  may  ascend  from  the  mouth  and  air- 
passages.  Next  to  the  streptococcus,  the 
most  important  organisms  are  the  staphy- 
lococci albus  and  aureus.  Apparently 
the  diplococcus  pneumoniae  of  Friinkel  or 
the  bacillus  pneumoniae  of  Friedliinder 
does  not  play  such  an  important  part  in 
the  otitis  media  of  scarlet  fever  as  in  that 
due  to  other  causes.  Braxall  (Amer- 
Jour.  Med.  Sci.,  Sept.  '95). 

Case  of  acute  otitis  complicated  with 
mastoiditis  following  the  surgical  re- 
moval of  adenoids  from  the  naso-pharynx. 
This  untoward  result  was  largely  due 
to  the  irrigation  of  the  naso-phaiynx 
carried  out  before  and  after  the  opera- 
tion. Barr  (Internat.  Otol.  Cong.;  Ann. 
des  Mai.  de  l'Or.,  etc.,  Jan.  :96). 

Fatal  case  of  acute  general  infection 
with  FriedUinder's  bacillus  in  a  case  of 
otitis  media  and  empyema  of  the  mastoid. 
Examination  of  the  pus  removed  at  the 
operation  as  well  as  that  obtained  at  the 
autopsy,  blood  from  various  organs,  and 
urine  showed  a  pure  culture  of  Fried- 
lander's  bacillus.  Among  pyaemias  due 
to  FriedUinder's  bacillus  the  meningeal 
form  occupies  an  important  place.  Brun- 
ner  (Munch,  med.  Woeh.,  Nos.  13,  14, 
:96). 

Any  condition  which  conduces  to  a 
chronic  congestion  of  the  upper  air-tract 
and  of  the  tympanum  exposes  the  mid- 
dle ear  to  infection.  The  general  pre- 
disposing cause,  which,  without  any 
lesion  of  the  upper  air-tract,  may  render 
the  middle  ear  exceedingly  susceptible 
to  infection,  may  be  any  constitutional 
condition  which  lowers  the  vitality  of 
the  entire  system.  The  direct  or  excit- 
ing cause  of  the  inflammation — that  is, 
the  means  by  which  the  pathogenic  bac- 
teria are  introduced  into  the  tympanum 
— is  through  the  external  auditory 
meatus,  which  is  the  most  simple  avenue 
of  introduction,  and,  at  the  same  time, 


the  most  unusual.  The  middle  ear  is 
most  commonly  infected  through  the 
Eustachian  tube.  One  of  the  most  com- 
mon etiological  factors  is  the  direct  in- 
troduction of  pathogenic  germs  through 
the  Eustachian  tube  by  the  insufflation 
of  water  through  the  nares.  When  we 
have  to  do  with  a  streptococcic  and,  in  a 
great  majority  of  cases  with  a  pneu- 
mococcic,  infection,  the  upper  part  of 
the  cavity  is  almost  always  involved.  E. 
B.  Dench  (Medical  News,  Jan.  17,  1903). 

Symptoms. — In  acute  purulent  otitis 
media  the  pain  becomes  more  intense,  the 
hearing  dull,  tinnitus  louder  and  distress- 
ing, and  fever  usually  sets  in  if  it  be  not 
already  present.  The  membrana  tym- 
pani will  be  found  congested  and  its 
features  lost  in  the  general  swelling  of 
its  surface  as  the  inflammation  within 
the  drum-cavity  advances. 

In  middle-ear  inflammation  in  early 
infancy  in  slight  cases  there  is  restless- 
ness, ill  humor,  loss  of  appetite,  and,  in 
severe  cases,  the  rolling  of  the  head  from 
side  to  side,  sleeplessness,  calling  out, 
continuous  crying,  vomiting,  and  a  dis- 
charge of  pus.  In  weakly  children  the 
loss  of  weight  is  often  the  most  strik- 
ing symptom.  In  the  most  severe  cases 
the  temperature  may  rise  to  104°  F.,  or 
over,  and  depression  almost  amounting 
:o  unconsciousness,  twitchings,  and  con- 
Tulsions  may,  in  a  short  time,  lead  to  the 
development  of  the  appearances  charac- 
teristic of  meningitis,  all  of  which  may 
disappear  at  once  on  the  occurrence  of 
otorrhcea.  Very  frequently  there  is  swell- 
ing, with  tenderness  of  the  lymphatic 
glands  around  the  ear,  and  preauricular 
oedema.  Gomperz  (Jour,  of  Laryn.,  Apr., 
'96). 

In  children  under  four  years  of  age 
great  confusion  in  diagnosis  often  arises 
in  the  presence  of  a  gastro-enteritis, 
symptoms  of  which  may  be  mingled  with 
those  of  an  acute  otitis  media,  or  which 
may  depend  more  upon  the  otitis  media 
than  upon  the  gastro-enteritis,  though 
the  otitis  media  may  not  be  recognized 
promptly.  Often,  in  fact,  the  latter  dis- 
ease is  discovered  accidentally,  either 
by  observing  a  discharge  from  the  ear 
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and   improvement    in    the   symptoms   of 
the  gastro-enteritis  or  by   touching  the 
auricle  or  the  region  near  it,  when  the 
latter  is  found  to  be  tender  and  painful 
to  the  touch.    Treatment  of  the  ear  will 
be  followed  by  recovery  in  all  respects,  in 
most  instances,  if  the  aural  treatment  has 
not  been  deferred  too  long.     E.  Ponfick 
(Berliner  klin.  Woch.,  Sept.  20,  '97). 
•Treatment. — In  this  form  of  otitis,  as 
in  the  former,  dry  heat  about  the  ear 
will  do  the  most  in  allaying  the  pains  and 
sometimes  in  causing  resolution.    Warm 
water  or  warmed  watery  solutions  of  car- 
bolic acid  (1  to  40)  may  be  tried,  but, 
as  has  been  said,  they  may  afford  little  or 
no  relief,  though  the  latter  sterilizes  the 
auditory  canal  and  prepares  it  for  either 
a  spontaneous  or  artificial  perforation  of 
the  drum-membrane. 

In  acute  suppurative  otitis  media,  pre- 
vious to  rupture  of  the  membrane,  leeches 
are  applied  over  the  mastoid  and  in  front 
of  the  tragus  to  relieve  pain.  These  are 
supplemented  by  warm,  wet  cloths,  which 
promote  bleeding.  Instillations  of  mor- 
phine, 2  grains  to  the  ounce,  or  a  10-per- 
cent, solution  of  cocaine,  are  dropped  into 
the  ear  if  necessary.  When  ear-drops  are 
used  they  are  warmed  by  first  dipping 
the  spoon  that  is  to  contain  them  in  hot 
water,  and  then  pouring  a  small  amount 
into  the  meatus.  When  the  acute  symp- 
toms have  subsided  the  ear  is  kept  clean 
by  syringing  with  a  lotion  composed  of 
boric  acid,  10  grains,  to  1  ounce  of  water. 
For  a  time,  daily  inflation  with  the  Polit- 
zer  bag  is  practiced.  F.  C.  Ewing  (Jour. 
Amer.  Med.  Assoc.,  Feb.  29,  '96). 

Case  of  facial  paralysis  which  attended 
on  an  attack  of  acute  otitis  media,  per- 
sisted in  spite  of  revulsive  and  antiphlo- 
gistic  treatment,  but  completely   disap- 
peared   on    the    performance    of    para- 
centesis.     Damieno    (Ann.    des   Mai.    de 
l'Or.;    Treatment,  June  23,  '98). 
Inflations,  aspirations,   etc.,  must  be 
carefully  avoided  now,  as  in  the  acute 
catarrhal  form,  for  fear  of  forcing  the 
pathogenic  germs  from  the  middle  ear 
into  the  antrum  and  mastoid  cells.    In 
fact,  in  this  way  the  large  number  of 


cases  of  so-called  acute  mastoiditis  con- 
secutive to  acute  otitis  media  are  caused. 
The  naso-pharynx  may  be  sprayed,  not 
syringed,  with  Dobell's  solution,  in  such 
cases,  if  the  nares  are  filled  with  tough 
secretions;  not  otherwise.  Ordinary 
gentle  blowing  of  the  nose  will  be  quite 
sufficient  to  clear  the  nostrils.  Under 
the  above  conservative  treatment  the 
earache  usually  ceases  in,  a  few  days, 
either  with  or  without  spontaneous  rupt- 
ure. 

Inflations  by  either  Politzer's  method 
or  the  catheter  or  any  other  method  is 
not  only  useless,  but  really  dangerous  in 
acute  otitis  media,  as  by  such  means  pus 
may  be  forced  into  parts  of  the  middle 
ear  previously  unaffected.  Walb  (Archiv 
f.  Ohrenh.,  Sept.,  '95). 

Inflation  in  acute  otitis  media  should 
not  be  employed,  and  the  wound  should 
not  be  irrigated  after  mastoid  chiseling. 
Hartmann  (Archiv  f.  Ohrenh.,  Sept.,  '95). 

If  pain  continues  over  six  hours  in  a 
child  or  twelve  hours  in  an  adult,  with- 
out spontaneous  rupture  of  the  mem- 
brana  tympani,  paracentesis  of  the  mem- 
brana  should  be  performed,  because  not 
only  hearing,  but  life  itself,  may  be  at 
stake  in  many  cases  if  the  drum-mem- 
brane is  not  opened  in  some  way.  As 
the  inflammation  advances  the  mem- 
brana  tympani  will  be  seen  to  bulge, 
especially  in  its  posterior  half.  Some- 
times the  most  prominent  portion,  how- 
ever, is  in  the  membrana  flaccida.  As 
the  inflammation  in  the  drum-cavity  in- 
creases, the  pain  becomes  most  intense, 
children  being  thrown  into  convulsions 
in  some  instances,  and  adults  made  to 
writhe  and  scream  with  pain.  After  se- 
cretion forms  in  the  drum-cavity  and  the 
membrana  bulges,  no  relief  can  be  ob- 
tained until  an  escape  is  offered  to  the 
pus  by  either  a  spontaneous  or  an  artifi- 
cial opening  in  the  drum-membrane.  In 
time,  a  spontaneous  opening  will  occur; 
but,  as  the  tendency  is  for  secretion  in- 
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side  the  drum-cavity  to  inspissate,  the 
longer  perforation  is  deferred,  the  less 
likely  it  is  to  occur  spontaneously,  and 
then  the  retained  secretions  will  burrow 
toward  the  meninges,  sinuses,  and  brain- 
cavity,  especially  in  children.  Hence 
the  vital  indication  is  prompt  paracen- 
tesis in  a  case  of  acute  otitis  media  with 
the  membrana  still  imperforate  after  a 
few  hours  of  great  pain  followed  by  bulg- 
ing of  any  part  of  the  membrane. 

Early  incision  of  the  drum  is  indicated 
in  purulent  otitis.  The  use  of  opium  and 
sweet  oil  and  camphorated  oil  condemned. 
The  only  useful  local  application  is  a  so- 
lution of  carbolic  acid  in  glycerin,  and 
opium  internally  to  control  the  pain. 
The  nasal  douche  is  a  prevalent  cause 
of  otitis.  Gradle  (Jour.  Amer.  Med. 
Assoc,  Mar.  30,  1901). 

Having  sterilized  the  auditory  canal 
and  membrana  tympani  and  illuminated 
these  parts  by  means  of  the  ordinary 
forehead-mirror,  if  the  patient  is  not 
etherized,  an  incision  must  be  made  in 
the  most  prominent  part  of  the  mem- 
brana. If  the  patient  is  etherized  an 
electric  head-lamp,  referred  to  farther 
on,  must  be  employed,  as  an  open  flame 
must  not  be  brought  near  the  patient. 
If  daylight  can  be  used,  no  artificial  light 
is  needed.  For  performing  paracentesis, 
or,  rather,  for  incision  of  the  membrana, 
a  knife  like  that  shown  in  Fig.  1  may 
be  employed.  Some  prefer  a  knife  the 
shaft  of  which  is  set  at  an  angle  to  the 
handle,  like  the  one  in  the  illustration, 
while  others  prefer,  for  all  operations  of 
the  membrana,  a  straight  instrument. 
An  incision  1  to  2  millimetres,  or  even  3 
millimetres,  long  is  far  preferable  to  a 
mere  puncture  with  the  so-called  para- 
centesis-needle,  as  such  an  opening  is  not 
sufficient  for  drainage. 

Before  puncturing  the  membrane,  the 
external  auditory  canal  should  be  ren- 
dered aseptic  by  cleansing  it  with  cotton 
pledgets  moistened  in  1  to  1000  solution 


of  sublimate,  or  1  to  50  solution  of  phenic 
acid.  Anaesthesia  is  produced  by  a  1  to 
5  solution  of  cocaine  hydrochlorate.  The 
point  in  the  membrane  to  be  punctured 
should  be  in  the  postero-inferior  quad- 
rant. Mounier  (Ann.  des  Mai.  de  1'Or., 
du  Lar.,  du  Nez,  et  du  Phar.,  Oct.,  '92). 

In  the  last  five  years  214  cases  of  acute 
influenza-otitis  observed.  In  64  of  these 
the  attic,  or  pars  epitympanica  of  the 
drum-cavity,  was  chiefly  affected.  The 
treatment  consisted  in  paracentesis  when 
spontaneous  rupture  of  the  membrana 
did  not  occur  promptly.  Haug  (Arch.  f. 
Ohrenh.,  May,  '96). 

Paracentesis  is  an  urgent  and  essen- 
tial procedure  when  the  triad  of  symp- 


Fig.  1.  Fig.  2. 

Paracentesis-knife  and  adjustable  handle. 

toms  described  by  Koerner  is  present: 
circumscribed   or   total   bulging   of  the 
drum,  fever,  and  pain.      If  the  last  two 
are  absent,  one  can  wait,  and  try  rest 
in   bed   and   applications   of   acetate   of 
aluminium.      Very  intense   pain,   sensi- 
tiveness over  the  mastoid,  and  the  pres- 
ence of  meningeal  irritation,  are  indica- 
tions for  a  paracentesis.      In  the  acute 
stage,  irrigations  are  avoided,  but  sterile 
gauze    is    placed    in    the    ear.      Heine 
(Deutsche  med.  Woch.,  Nov.  26,  1903). 
Eecovery   ensues   sooner   in   cases   in 
which  paracentesis  has  been  performed 
than  in  those  in  which  the  perforation  is 
spontaneous. 
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In  a  case  of  earache  with  congested 
and  bulging  drum-membrane  the  surgeon 
must  be  careful  to  differentiate  between 
simple  swelling  of  the  outer  surface  of 
the  membrana  as  occurs  in  so-called 
myringo-dermatitis  and  bulging  of  the 
membrana  from  the  outward  pressure  of 
secretions  on  its  inner  surface.  In  the 
former  the  prominence  is  generally  more 
punctate  and  sharply  defined,  often  be- 
ing, in  fact,  a  yellowish,  brownish,  or 
livid  bulla.  In  otitis  media  the  protru- 
sion from  retained  secretions  compre- 
hends more  of  the  surface  of  the  mem- 
brana, especially  in  its  lower  and  pos- 
terior portions. 

In  both  forms  of  acute  otitis  media 
the  condition  of  the  membrana  tympani 
must  be  watched  carefully  and  constantly 
throughout  the  progress  of  the  disease, 
because  only  by  an  intelligent  observa- 
tion of  its  varying  conditions  can  its 
treatment  be  properly  conducted. 

After  either  spontaneous  or  artificial 
perforation  of  the  membrana  there  is 
usually  a  free  discharge  of  muco-pus,  and 
a  cessation  of  pain,  especially  after 
prompt  spontaneous  opening  of  the  mem- 
brane. If  this  has  not  occurred  and  para- 
centesis has  been  obligatory,  the  inspis- 
sated secretions  escape  more  slowly  at 
first  and  the  pain  gradually  diminishes. 
After  any  form  of  perforation  of  the 
membrana  in  acute  otitis  media  a  dis- 
charge must  be  regarded  as  beneficial,  as 
it  carries  off  pathogenic  germs.  There- 
fore little  or  no  local  treatment  of  the  ear 
should  be  applied  for  fear  of  secondary 
irritation  of  the  outer  ear  and  the  per- 
foration of  the  membrana.  If  this  latter 
condition  is  established  the  escape  of  se- 
cretion from  the  middle  ear  is  prevented, 
secondary  infection  of  this  cavity  ensues, 
and  chronicity  of  the  purulency  is  immi- 
nent with  mastoid  complications.  Hence 
the  outflow  of  pus  from  the  acutely-in- 


flamed ear  must  be  favored.  The  ear 
should  not  be  syringed  at  all  at  such  a 
time,  unless  the  discharge  is  very  thick 
and  not  escaping  readily.  The  time  to 
syringe  the  ear  is  before  discharge  sets  in, 
in  acute  cases,  for  reasons  already  given, 
and  not  afterward,  for  fear  of  secondary 
irritation  of  the  perforated  membrana 
and  infection  of  the  drum-cavity. 

In  any  ease  of  acute  purulent  dis- 
charge, once  in  twenty-four  hours  is 
quite  often  enough  to  syringe  the  'ear. 
Let  the  ear  run  and  drain  itself  through 
the  natural  drainage-tube:  the  external 
auditory  canal.  Keep  the  concha  and 
meatus  greased  with  cosmolin  to  prevent 
chapping,  and  mop  with  sterilized  cot- 
ton or  gauze  (do  not  swab)  the  meatus 
and  concha  as  they  get  filled  with  se- 
cretions. At  the  same  time  all  forms 
of  inflation,  aspiration,  and  syringing 
of  the  nares  and  naso-pharynx  must  be 
avoided.  Under  these  conservative  and 
rational  procedures  the  ear  will  return  to 
its  normal  condition  in  the  course  of  two 
or  three  weeks,  in  most  instances. 

Good  results  obtained  in  the  treatment 
of  chronic  suppurative  conditions  of  the 
middle  ear  from  the  employment  of  ace- 
tanilid  or  antifebrin  as  a  dusting-pow- 
der. It  is  best  used  in  combination  with 
equal  parts  of  boric  acid.  The  ear  should 
be  cleansed  in  the  ordinary  way,  and 
then  a  fine  layer  of  the  combined  pow- 
ders insufflated  upon  the  part.  Lewis 
Somers   (Med.  News,  Apr.  4,  '96). 

Pyrozone  and  dilute  hydrochloric  acid 
of  value  in  the  treatment  of  chronic  sup- 
purating inflammations  of  the  middle 
ear. 

Ten  drops  of  a  mixture  of  10  drops  of 
dilute  hydrochloric  acid  and  1  ounce  of 
pyrozone  should  be  put  into  the  ear  three 
times  a  day  after  cleansing  it;  the  mixt- 
ure should  be  left  in  for  five  minutes 
after  having  been  forced  in  deep  by  firm 
pressure  upon  the  tragus.  In  the  primary 
stage  of  acute  cases  such  medication  is 
contra-indicated,  but,  after  pain,  throb- 
bing,  and   swelling   have   subsided,   and 
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suppuration  continues,  notwithstanding 
ordinary  treatment,  the  acid  and  pyro- 
zone  check  it  very  promptly.  W.  Cheat- 
ham (Med.  Rec,  Sept.  12,  '97). 

Of  course,  the  general  health  and 
strength  must  be  regarded  and  improved 
in  this  as  in  all  forms  of  otitis  media. 
The  nares  and  naso-pharynx  may  de- 
mand either  moderate  spraying  with  Do- 
bell's  solution  once  or  twice  in  twenty- 
four  hours,  or  with  fluid  cosmolin  in 
which  a  few  minims  of  eucalyptol  or  a 
grain  or  two  of  menthol  are  suspended. 
Oily  sprays  as  well  as  watery  sprays 
should  be  used  sparingly,  three  puffs  of 
the  atomizer  in  each  nostril  being  suffi- 
cient at  an  application. 

Acute  Empyema  of  the  Mastoid. — 
As  has  already  been  said,  acute  mas- 
toiditis consecutive  to  acute  otitis  media 
in  a  previously  healthy  ear  is  usually, 
perhaps  always,  the  result  of  improper 
management  of  the  primary  otitic  affec- 
tion. 

A  large  percentage  of  eases  of  mas- 
toiditis are  the  direct  result  of  chronic 
purulent  otitis  media,  but  they  are  not 
produced  in  proportion  to  the  frequency 
of  the  latter,  and,  therefore,  there  must 
be  some  existing  condition  or  conditions 
that  exert  an  influence  in  this  direction. 
E.  0.  Sisson  (Jour.  Amer.  Med.  Assoc, 
Apr.  23,  '98). 

In  every  case  of  acute  purulent  otitis 
media  there  is,  in  all  probability,  an  at- 
tendant empyema  of  the  so-called  mas- 
toid antrum.  It  ought  to  be  called  the 
tympanic  antrum,  as  it  is  really  a  part 
of  the  tympanic  cavity.  Sometimes  the 
antrum  communicates  with  the  mastoid 
cells,  and  hence  it  has  received  the  name 
of  mastoid  antrum.  When  this  cavity 
participates  in  the  tympanic  inflamma- 
tion and  becomes  filled  with  secretion 
like  the  rest  of  the  drum-cavity,  it  will 
clear  itself  as  easily  as  the  drum-cavity 
does  after  an  opening  occurs  in  the  mem- 
brana  tympani.    This  fortunate  result  in 


drainage  is  assured  by  a  siphonic  action 
which  naturally  sets  in  as  soon  as  either 
spontaneous  or  artificial  opening  of  the 
drum-membrane  occurs  and  the- outflow- 
ing current  of  secretion  is  established,  as 
anyone  familiar  with  the  regional  anat- 
omy of  these  parts  must  see  upon  reflec- 
tion. 

If,  however,  secondary  infection  of  the 
perforation  in  the  membrana  and  of  the 
drum-cavity  beyond  takes  place  by  in- 
fectious treatment  through  the  external 
ear,  secondary  infection  of  the  antrum 
takes  place  and  the  patient  is  then  in 
the  first  stages  of  acute  mastoiditis.  If 
the  antritis  is  not  speedily  relieved,  the 
suppurative  process  may  descend  into 
the  true  mastoid  cells,  or  inward  toward 
the  lateral  sinus,  or  forward  toward  the 
tegmen  tympani  and  thence  into  the 
middle  cranial  fossa.  Sometimes  all  of 
these  unfortunate  lesions  occur  in  the 
same  case.  My  experience  has  been  that, 
if  an  acute  otitis  media  is  treated  prop- 
erly from  the  outset,  consecutive  mas- 
toiditis will  not  occur. 

Mastoiditis  is  a  most  frequent  com- 
plication of  otitis  due  to  influenza.  The 
main  points  of  difference  between  the 
mastoid  inflammation  of  simple  otitis  and 
that  caused  by  grippe  are  in  the  rapidity 
of  involvement  to  be  noted  in  the  latter 
case  and  the  destructive  course  of  the 
disease.  Adam  Politzer  (Ann.  des  Mai. 
de  l'Or.,  etc.,  May,  '92). 

Case  of  acute  mastoiditis  following 
acute  otitis  media,  productive  of  extra- 
dural abscess  in  a  man  aged  50  years. 
Entire  recovery  ensued  upon  opening  the 
mastoid  and  draining  the  extradural 
abscess.  There  was  entire  absence  of 
fever  during  the  entire  course  of  the  dis- 
ease. Pain  and  swelling  in  the  mastoid, 
with  cerebral  symptoms,  led  to  the  ex- 
ploration and  operation.  Hennebert 
(Ann.  des  Mai.  de  l'Or.,  Jan.,  '98). 

The  mastoid  is  probably  involved  to 
some  extent  in  every  case  of  acute  mid- 
dle-ear disease.  Local  tenderness  is  pres- 
ent in  almost  every  case,  with  its  maxi- 


46S 


MIDDLE  EAR.     ACUTE  EMPYEMA  OF  MASTOID.     TREATMENT. 


mum  over  the  antrum.     Both  a  profuse 
discharge  and  a  diminution  of  discharge 
are   indicative   of  mastoid   involvement, 
and   any  bulging  of  the   upper  portion 
of  the  tympanic  membrane  in  middle-ear 
suppuration  should  be  looked  upon  with 
suspicion.    As  soon  as  there  is  the  slight- 
est   indication    of    mastoid    disease    the 
patients  should  be  kept  absolutely  quiet 
.  and  the  bowels  freely  opened.     In  addi- 
tion  to   this   a   free   incision   should   be 
made  through  the  drum-membrane.    The 
value    of    local    depletion    is    underesti- 
mated.     Cold   is   not   applicable   to   all 
eases,  and  should  never  be  kept  up  longer 
than  forty-eight  hours,   since   it   masks 
the  symptoms.     When  employed  its  use 
should   be   continuous.     Review   of   316 
mastoid  cases  with  but  14  deaths,  none 
of  which  were  due  to  the  operation.    E. 
B.  Deneh  (Jour.  Amer.  Med.  Assoc,  July 
27,  1901). 
Symptoms.  —  If  the  surgeon  is  con- 
fronted with  mastoid  empyema  in  the 
first  or  second  week  of  an  acute  otitis 
media,  he  will  generally  find  three  prom- 
inent symptoms,  viz.:   pain,  prolapse  of 
the  upper  posterior  wall  of  the  canal  near 
the  membrana,  and  pyrexia.    The  pain  is 
usually  in  the  mas'toid  region,  or  on  the 
same  side  of  the  head  as  the  aural  in- 
flammation, and  sometimes  there- is  also 
earache,  being  either  a  continuance  of 
the  original  earache  or  a  return  of  it. 
There  may  or  may  not  be  tenderness  on 
pressure  upon  the  mastoid.    If  the  latter 
occurs  it  is  said  to  be  usually  near  the 
point  of  the  process;   but  this  is  not  so 
at   first.     As  the   acute   mastoiditis   is 
ushered  in  by  acute  antritis,  if  there  is 
mastoid  tenderness  on  pressure  at  this 
time  it  is  found  over  the  region  of  the 
antrum:    i.e.,  high  up  and  in  the  front 
part  of  the  mastoid  region  close  behind 
the  auricle.    If  acute  antritis  has  taken 
place  and  an  incipient  mastoiditis  is  be- 
fore us,  we  shall  find,  in  addition  to  pain 
in  the  mastoid,  a  prolapse  or  prominence 
of  the  skin  of  the  upper,  posterior  wall 
of  the  auditory  canal,  near  the  drum- 


membrane  over  the  position  of  the  an- 
trum. If  these  two  symptoms  are  pres- 
ent, the  third  one  of  the  pathognomonic 
symptoms  named  above,  fever,  will  also 
be  observed. 

Elevation  of  temperature,  though 
slight,  combined  with  tenderness  on 
pressure  over  the  mastoid  process,  in  a 
case  of  acute  otitis  media  of  ten  days' 
standing,  is  characteristic  of  mastoid 
disease.  Pressure  should  always  be  made 
on  both  mastoids,  however,  as  occasion- 
ally such  pressure  causes  pain  in  a 
healthy  mastoid.  Bulging  of  Shrapnell'a 
membrane,  with  drooping  of  the  posterior 
and  upper  cutaneous  lining  of  the  exter- 
nal meatus,  are  absolute  symptoms  of 
mastoid  involvement,  and  in  such  it  is 
always  necessary  to  perforate  the  mas- 
toid cells.  Bacon  (Trans.  Amer.  Otol. 
Soc.,.  vol.  vi,  pt.  4). 

When  the  bell  of  the  stethoscope  is 
placed  against  the  tip  of  the  mastoid 
and  the  handle  of  a  vibrating  tuning- 
fork  is  held  against  the  mastoid  process, 
some  distance  from  the  stethoscope,  the 
sound  waves  pass  from  the  handle  of  the 
tuning-fork  through  the  stethoscope  to 
the  ears  of  the  examiner.  Any  change 
in  the  density  of  the  mastoid  modifies 
the  intensity  of  the  sound  waves,  pass- 
ing through  the  bone.  If  the  density 
of  the  bone  is  increased,  either  by  osteo- 
sclerosis or  by  the  pneumatic  spaces 
being  filled  with  pus  or  granulations, 
sound  waves  are  transmitted  with 
greater  density:  while,  if  the. interior  of 
the  mastoid  is  broken  down,  leaving  the 
outer  wall  only  a  thin  shell  of  bone,  the 
intensity  of  the  sound  waves  will  be  ma- 
terially diminished.  Hence,  by  compar- 
ing the  results  on  the  suspected  side 
with  the  results  on  the  opposite  side 
or  a  normal  mastoid,  an  estimate  can 
be  made  as  to  whether  the  mastoid  un- 
der consideration  is  diseased  or  normal. 
A.  H.  Andrews  (Transactions  American 
Medical  Association,  May,  1903). 

Treatment.  —  The  presence  of  acute 
empyema  or  acute  consecutive  mastoiditis 
in  a  case  of  acute  otitis  media  being  es- 
tablished, the  surgeon  must  proceed  to 
open  the  antrum.    Many  such  cases  go  on 
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to  spontaneous  rupture  of  the  outer  bony 
wall  of  the  mastoid  and  entirely  recover, 
like  any  other  spontaneously  evacuated 
abscess.  But,  considering  the  position  of 
a  mastoid  empyema,  so  near  the  cranial 
cavity,  it  is  not  wise  to  await  many  days 
for  spontaneous  opening,  because  such  an 
escape  of  pus  from  the  mastoid  may  take 
place  on  its  inner,  nearly  as  probably  as 
on  its  outer  wall.  Many  cases  of  mastoid 
empyema  are  relieved  by  spontaneous 
rupture  of  the  outer  cortex,  and  doubt- 
less many  such  occurrences  are  antici- 
pated by  a  hurried  mastoid  trepanation. 
But,  with  the  three  symptoms — pain, 
prolapse,  and  pyrexia  ■ — ■  manifesting 
themselves  in  a  given  case,  it  is  impera- 
tive on  the  surgeon  to  open  the  antrum. 
At  such  a  point  in  the  disease  the  mas- 
toid skin-surface  may  present  no  abnor- 
mal appearance,  and  the  surgeon  must 
operate  on  the  indication  of  the  three 
symptoms  or  of  the  pain  only. 

If  a  minute  fistula  in  the  mastoid  cortex 
should  be  found  after  exposure  of  the 
surface,  this  should  be  followed  prefer- 
ably to  making  the  antral  opening  at 
once.  The  patient  being  etherized,  an  in- 
cision should  be  made,  running  from  just 
behind  the  temporal  artery,  half  an  inch 
from  the  attachment  of  the  auricle, 
around  and  behind  it  to  the  tip  of  the 
mastoid  process,  and  the  soft  tissues  re- 
tracted, backward  and  forward,  so  as  to 
expose  the  mastoid  especially  at  its  up- 
per, anterior  position  where  it  merges 
into  the  bony  auditory  meatus,  at  the 
so-called  suprameatal  triangle.  The  sur- 
geon should  proceed  to  make  an  opening 
with  a  grooved  chisel  and  hammer  (never 
with  a  trephine),  working  forward  and 
inward  and  a  trifle  downward  at  first, 
until  he  is  well  under  the  traces  of  the 
zygoma.  Ordinarily  the  antrum  will  be 
reached  2  to  3  millimetres  beneath  the 
surface  of  the  bone,  though  at  times  it 


has  been  necessary  to  penetrate  6  milli- 
metres before  reaching  the  antral  cavity. 
This  opening  in  the  bone  should  be  fun- 
nel-shaped, with  its  mouth  outward,  and 
growing  narrower  as  the  antrum  is  ap- 
proached. By  making  it  of  such  a  shape 
the  cranial  cavity  is  avoided  above  and 
the  facial  canal  below.  The  antrum  will 
be  found  in  such  cases  to  contain  pus, 
and  there  may  be  also  a  few  granulations 
found  in  it.  If  the  case  has  been  op- 
erated upon  early  in  the  attack,  the 
quantity  of  pus  will  be  small;  if  late  in 
the  disease  the  pus  will  be  found  in 
larger  quantity  and  deeper,  often  lying 
against  the  sinus  or  over  the  region  of 
the  labyrinth.  If  the  bone  over  the 
sinus  and  over  the  region  of  the  laby- 
rinth is  intact,  removal  of  the  pus  by 
gentle  lavage  from  these  localities  and 
from  the  middle  ear  will  be  next  in  order. 
Granulations  especially  on  the  inner  wall 
of  the  antrum  and  mastoid  cavities 
should  not  be  disturbed:  currettege  of 
these  may  excite  inflammation  of  the 
labyrinth  or  of  the  sigmoid  sinus.  If  un- 
disturbed they  will  heal  rapidly  with  the 
rest  of  the  abscess-cavity,  as  in  any  other 
form  of  abscess.  After  lavage  of  the 
wound-cavity  with  an  antiseptic,  an  en- 
deavor should  be  made  to  promote  heal- 
ing by  first  intention.  If  this  is  not  at- 
tained, then,  under  daily  syringing  the 
ear  and  the  operation  tract  with  a  bi- 
chloride solution  (1  to  5000  or  6000), 
the  ear  gets  entirely  well  in  six  weeks 
at  the  latest.  The  ear  generally  ceases 
to  run  before  the  mastoid  wound  does, 
and  the  hearing  begins  to  improve  and  is 
finally  often  as  good  as  before  the  ear 
became  inflamed.  The  mastoid  wound 
in  favorable  cases  gradually  closes  from 
the  bottom  and  is  healed,  as  said  already, 
in  a  few  weeks. 

If,   before   the    antrum    and   mastoid 
have  been  opened,  their  inner  walls  have 
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become  diseased  and  the  cranial  cavity 
invaded,  the  surgeon  is  confronted  with 
the  most  serious  and  often  the  most 
puzzling  of  all  affections,  viz.:  intra- 
cranial suppurative  lesions  of  otitic 
origin.  These  last-named  diseases  are 
more  likely  to  occur  as  sequels  of  chronic 
purulent  otitis  media,  but  they  not  in- 
frequently follow  close  upon  acute  puru- 
lent otitis  media,  especially  when  the 
treatment  of  the  primary  otitis  has  been 
an  irritant  one  and  secondary  infection 
has  been  brought  about  thereby. 

Mastoiditis  with  Spontaneous  Perfora- 
tion of  the  Medial  Plate  of  the  Process. 
— In  some  instances  of  mastoid  em- 
pyema spontaneous  perforation  of  the 
medial  plate  of  the  process  occurs,  and 
pus  is  poured  into  the  digastric  furrow 
of  the  bone  beneath  the  insertion  of  the 
sterno-mastoid  muscle.  The  pus  thus 
liberated  from  the  mastoid  cells  may 
find  its  way,  either  forward  along  the 
tract  of  the  digastric  muscle,  and  point 
in  the  pharynx,  or  backward,  toward  the 
nucha, — but  beneath  the  deep  fascia  of 
the  neck  in  both  instances.  This  form  of 
'  acute  mastoiditis  with  spontaneous  per- 
foration of  the  medial  plate  of  the  proc- 
ess when  it  takes  place  usually  occurs 
in  connection  with  an  acute  otitis  of 
the  middle  ear,  and  has  been  termed 
"Bezold's  mastoiditis,"  because  Bezold, 
of  Munich,  recently  recalled  professional 
attention  to  it. 

Symptoms. — After  pain  has  lasted  for 
several  days  or  even  weeks,  in  a  case  of 
acute  otitis  media,  the  pain  in  the  ear 
and  mastoid  may  suddenly  diminish  or 
cease  entirely,  the  otorrhcea  continu- 
ing nevertheless.  The  mastoid  process 
may  or  may  not  have  been  entirely  free 
from  external  symptoms;  usually,  how- 
ever, it  is  free  from  objective  symptoms 
in  this  form  of  mastoiditis  and  remains 
so.     Within   twenty-four   hours   of   the 


cessation  of  pain  in  the  ear  and  in  the 
mastoid  there  will  be  noticed  a  brawny 
swelling  beneath  the  mastoid  process, 
extending  sometimes  both  behind  and 
in  front  of  the  insertion  of  the  sterno- 
mastoid  muscle,  but  generally  only  be- 
hind and  below  the  process  with  a  tend- 
ency to  extend  below  and  backward 
toward  the  region  of  the  splenius  mus- 
cle. Pressure  upon  these  brawny  swell- 
ings beneath  the  mastoid  may  not  be 
very  painful,  but  by  such  pressure  pus 
can  be  forced  upward,  through  the  spon- 
taneous opening  in  the  mastoid  process, 
through  the  mastoid  cells,  antrum,  and 
middle  ear,  and  out  into  the  external 
auditory  canal;  A  patient  in  this  condi- 
tion usually  shows  pysemic  symptoms, 
and  will  require  an  operation  for  the  free 
escape  of  the  pus  now  burrowing  in  the 
deep,  soft  tissues  of  the  neck. 

The  main  features  regarding  the  diag- 
nosis of  mastoiditis  may  be  summarized 
as  follows:  1.  Mastoiditis  is  always  sub- 
sequent to  purulent  inflammation  of  the 
middle  ear.  2.  Tenderness  of  the  bone  is 
an  important  'symptom  when  present, 
but  the  mastoid  may  be  full  of  pus  with 
absolutely  no  tenderness.  3.  Bulging  of 
the  eanal-wall  is  a  most  important 
symptom.  4.  The  absence  of  tempera- 
ture is  no  guide  whatever.  5.  Improve- 
ment in  the  hearing  is  usually  indicative 
of  subsiding  inflammation  in  the  middle 
ear.  6.  The  operation  is  safe;  delay 
may  be  dangerous.  Philip  Hammond 
(Amer.  Medicine,  April  12,  1902). 

Treatment. — 'The  mastoid  process  is 
laid  open  and  a  counter-opening  is  made 
in  the  neck  at  the  most  prominent  part 
of  the  inframastoid  tumefaction,  where- 
upon recovery  will  ensue.  In  some  cases 
only  the  counter-opening  in  the  retro- 
mastoid  swelling,  without  opening  the 
mastoid  bone,  already  spontaneously 
perforated,  will  be  required  and  speedy 
cessation  of  all  the  aural  and  nuchal 
symptoms,  with  recovery  of  the  hearing, 
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will  take  place,  just  as  it  occurs  after 
prompt  incision  into  an  extramastoid 
suppuration  consecutive  to  spontaneous 
opening  of  the  mastoid  cortex  behind  the 
ear  and  over  the  outer  mastoid  surface. 

In  some  cases  of  Bezold's  mastoiditis 
in  which  general  mastoid  symptoms — as 
pain,  tenderness,  swelling,  redness,  etc. 
— demand  it,  before  the  counter-opening 
is  made  in  the  neck  to  relieve  the  gravi- 
tation-abscess, the  outer  mastoid  cortex 
is  to  be  opened,  the  cavity  exposed,  and 
the  passageway  of  the  pus,  through  the 
medial  plate  of  the  process,  and  the  di- 
rection of  the  sinus  into  the  neck  are  to 
be  sought  with  a  probe,  and  a  counter- 
opening  in  the  neck  made  accordingly. 
If  the  counter-opening  in  the  neck  is 
made  promptly, — i.e.,  as  soon  as  any 
symptoms  of  burrowing  of  pus  in  the 
neck-tissues  show  themselves, — quick  re- 
covery ensues.  But  delay  in  operating 
in  such  cases  is  generally  followed  by 
septicemia,  and  sometimes  death. 

The  after-treatment  of  the  wound- 
cavities  in  an  uncomplicated  case  of 
Bezold's  mastoiditis  with  burrowing  into 
the  neck  is  to  be  conducted  on  general 
antiseptic  surgical  principles. 

I  have  found  that,  in  all  cases  of  spon- 
taneous perforation  of  the  mastoid  with 
discharge  of  pus  beneath  the  soft  tissues, 
whether  the  simple  form  or  the  Bezold 
form  of  mastoiditis,  after  free  incision  in 
the  soft  parts  and  escape  of  pus,  espe- 
cially if  fluid  syringed  either  through 
the  ear  or  through  the  wound  escapes 
at  the  opposite  end  of  the  suppurating 
tract,  healing  takes  place  promptly  un- 
der one  daily  syringing  of  the  tract  with 
a  solution  of  bichloride  (1  to  6000)  with- 
out any  trepanation  of  the  mastoid. 

Chronic  Catarrhal  Otitis  Media.  — 
Acute  catarrhal  otitis  media,  instead  of 
undergoing  resolution  or  resulting  in 
acute    suppuration,    may    pass    into    a 


chronic,  hypertrophic,  catarrhal  otitis 
media.  In  such  cases  it  will  be  found 
that  the  naso-pharynx  has  become  the 
seat  of  hypertrophic  catarrh. 

From  a  study  of  600  cases  of  middle- 
ear  disease  the  following  conclusions  have 
been  reached:  — 

1.  Sclerosis  of  the  middle  ear  is  usually 
the  result  of  previous  nasal  or  pharyngeal 
disease. 

2.  Otitis  media  suppurativa  is  a  com- 
mon and  frequent  result  of  acute  or 
chronic  naso-pharyngeal   disease. 

3.  Fully  75  per  cent,  of  all  forms  of 
middle-ear  disease  will  show  on  examina- 
tion or  give  a  history  of  naso-pharyngeal 
disease. 

4.  Sixty-four  per  cent,  of  tympanic 
affections  are  coincident  with  patholog- 
ical changes  either  in  the  nares  or  phar- 
ynx or  both. 

5.  Sclerotic  or  atrophic  changes  of  the 
naso-pharynx  are  of  little  consequence  in 
the  production  of  deafness  as  compared 
with  chronic  hypertrophy  or  any  morbid 
change  producing  congestion  of  the  nose 
or  throat. 

6.  Of  nasal  affections,  hypertrophy  of 
the  turbinals  is  the  most  potent  factor  in 
the  production  of  aural  disease. 

7.  Aural  affections  are  more  frequent 
in  hypertrophies  of  the  post-nasal  space 
or  naso-pharynx  than  in  either  pure 
nasal  or  pharyngeal  disease. 

8.  The  effects  of  passing  disease  of  the 
nares  or  pharynx  in  the  production  of 
middle-ear  disease  is  of  much  importance. 

9.  General  diseases,  such  as  measles, 
with  local '  naso-pharyngeal  manifesta- 
tions, exert  a  marked  causative  influence 
in  the  production  of  middle-ear  disease. 

10.  To  a  great  extent  the  successful  is- 
sue of  aural  disease  depends  upon  ap- 
propriate naso  -  pharyngeal  treatment. 
L.  S.  Somers  (Univ.  Med.  Mag.,  Aug., 
'97). 

Symptoms. — The  onset  of  this  form 
of  otitis  is  gradual;  hence  it  has  been 
called  chronic  progressive  hardness  of 
hearing.  After  an  attack  of  acute  ca- 
tarrhal congestion  of  the  middle  ear  the 
ear  may  not  return  to  its  normal  state, 
but  remain  the  seat  of  more  or  less  tin- 
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nitus  and  of  a  stopped  feeling.  The 
hearing  at  first  is  but  little  impaired, 
which  leads  the  patient  to  disregard  his 
ear  disease,  thinking  it  will  pass  off, 
especially  if  the  impediment  is  confined 
to  one  ear.  However,  with  every  cold  in 
the  head  the  ear  feels  worse  and  after 
each  cold  the  noises  in  the  ear  and  the 
hardness  of  hearing  increase  and  are  no- 
ticed more  and  more  by  the  patient  and 
his  friends.  As  the  symptoms  of  tinnitus 
and  deafness  increase  there  may  be  added 
attacks  of  ear-vertigo — sometimes  called 
Meniere's  disease.  These  attacks  come 
on  suddenly,  occurring  once  or  twice  a 
year  at  first,  and  are  usually  not  referred 
to  the  ear  as  a  cause  either  by  the  pa- 
tient or  his  physician.  In  fact,  they  are 
commonly  considered  and  treated  as  at- 
tacks of  stomachic  vertigo  or  neurasthe- 
nia. In  some  instances  the  attacks  of 
ear-vertigo  are  preceded  by  an  increase 
in  the  tinnitus  aurium,  and  this  may 
arouse  in  the  patient  a  suspicion  that  the 
ear  disease  is  the  cause  of  his  vertigo. 
When  chronic  ear-vertigo  sets  in,  it  is 
in  the  later  stages  of  chronic  catarrhal 
deafness,  and  the  deafness  is  generally 
profound  in  the  ear  or  ears  affected.  In 
every  case  of  chronic  catarrhal  otitis 
media  there  is,  very  early  in  the  process, 
contraction  of  the  tensor  tympani,  re- 
traction of  the  chain  of  auditory  ossicles, 
and  consequent  impaction  of  the  stapes 
in  the  oval  window.  It  is  this  last  event 
that  causes  compression  of  the  intra- 
labyrinthine  fluid,  irritation  of  the  motor 
filaments  of  the  auditory  nerve  and  cere- 
bellar peduncles,  with  reflex  phenomena 
of  vertigo. 

If  these  attacks  of  ear-vertigo  once  set 
in,  they  gradually  increase  in  frequency 
from  once  in  sis  months  to  once  a  month 
and  finally  once  a  fortnight.  As  the  pa- 
tient suffers  from  nausea  and  vomiting, 
as  well  as  inability  to  walk  steadily,  or 


even  at  all,  and  as  he  may  be  seized  by 
vertigo  and  reeling  in  the  street  and  mis- 
taken for  a  drunken  man,  he  is  unwilling 
to  leave  the  house  alone.  His  business 
is  interrupted,  his  nervous  force  gives 
out,  and  his  general  condition  becomes 
deplorable.  Unfortunately,  he  is  often 
treated  now  for  "neurasthenia,"  "epi- 
lepsy," and  even  "apoplexy"  instead  of 
ear-vertigo.  The  fact  that  a  patient  with 
ear-vertigo  never  loses  consciousness  in 
his  attacks  'serves  to  render  the  differ- 
ential diagnosis  positive. 

Treatment. — Since  chronic  catarrhal 
otitis  media  is  caused  by  chronic  hyper- 
trophic naso-pharyngeal  catarrh,  and 
not  by  throat  disease,  the  naso-pharynx 
must  receive  the  first  attention  and  the 
general  health  improved — if  impaired, 
as  it  generally  is.  The  treatment  of  the 
nares  must  be  non-irritant,  otherwise  the 
ear  disease  will  get  worse.  Oleaginous 
sprays  are  much  better  than  watery 
sprays,  since  the  former  do  not  "water- 
log" the  tissues  like  the  latter. 

Inflations  of  the  tympana  are  not  only 
valueless,  but  often  injurious,  as  they 
but  tend  to  force  pathogenic  germs  into 
the  middle  ear,  and  shock  the  auditory 
nerve  by  impact  upon  the  fenestras  of  the 
internal  ear. 

The  condition  of  the  nares  being  im- 
proved, gentle  pneumomassage  of  the 
membrana  tympani  and  (mediately)  of 
the  ossicles,  will  be  beneficial.  This  is 
best  accomplished  by  the  Siegle  pneu- 
matic speculum,  applied  under  direct  in- 
spection of  the  membrana  by  the  sur- 
geon. There  are  other  forms,  but  they 
are  likely  to  be  too  rough. 

Excellent  results  are  often  produced 
by  gentle  treatment  of  chronic  catarrhal 
otitis  media  as  outlined  above,  continued 
2  or  3  times  weekly  for  several  months, 
whereas  under  vigorous  treatment  by 
strong  sprays,  phonomassage,  and  nu- 
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merous  inflations  of  and  local  applica- 
tions to  the  naso-pharynx  and  middle 
ear,  all  the  symptoms — tinnitus,  deaf- 
ness, and  vertigo — increase.  In.  no  case 
will  applications  to  the  external  ear  and 
membrana  do  anything  but  harm. 


Fig.  3. — Electric  forehead-lamp. 

If,  in  spite  of  rational,  conservative, 
non-irritant  treatment  of  the  naso- 
pharynx, and  gentle  pneumomassage  of 
the  membrana,  the  ear-symptoms  grow 
worse,  resort  may  be  had  to  removal  of 
the  incus.  The  resultant  overcoming  of 
the  retraction  of  the  chain  of  ossicles, 
and  consequent  liberation  of  the  stapes, 
will  be  followed  by  diminution  and  final 
cessation  of  the  tinnitus  and  vertigo,  and 
in  some  cases,  by  improved  hearing. 

The  instruments  required  for  perform- 
ing tympanotomy  and  ossiculectomy  are 
an  electric  head-lamp,  held  on  the  head 
by  means  of  a  band  similar  to  that  of 
the  ordinary  forehead-mirror,  as  shown 
in  Fig.  3  and  by  a  set  of  instruments 
similar  to  those  shown  in  their  natural 
size  in  Figs.  4  and  5. 

In  performing  removal  of  only  the 
incus  the  patient  must  be  etherized,  the 
membrana  and  auditory  canal  sterilized, 
and,  by  means  of  a  knife  shown  in  Fig. 
4.  B,  an  incision  made  in  the  upper 
posterior  quadrant  of  the  membrana,  and 
the  incus-stapes  joint  exposed.    The  in- 


cus must  then  be  detached  from  the 
stapes  by  means  of  traction  outward  and 
downward  with  the  incus  hook-knife 
(Fig.  4,  D).  The  descending  ramus  of 
the  incus  must  then  be  seized  with  for- 
ceps (Fig.  0)  and  gently  pulled  down- 
ward and  outward  through  the  perfora- 
tion of  the  membrana  into  the  auditory 
canal  and  removed  from  the  ear.  The 
meatus  should  then  be  stopped  with  a 
loose  tampon  of  sterilized  gauze  and  let 
alone  for  twenty-four  hours.  Healing 
by  first  intention  usually  occurs,  if  the 
ear  is  protected  with  dry  sterilized  gauze 
and  let  alone.  Eemoval  of  the  incus  is 
never  followed  by  inflammatory  reaction 
if  the  above-named  conservative  treat- 
ment is  carried  out.  If  anything  is  ap- 
plied to  the  wound  in  the  drum-mem- 
brane or  to  the  middle  ear,  inflammatory 
reaction  will  surely  occur. 

Chronic  ear-vertigo  is  chronologically 
the  latest  symptom  or  lesion  of  chronic 
catarrhal  otitis  media,  being  always  pre- 
ceded by  profound  deafness  and  tinnitus. 
It   is    due   to    undue    impaction    of   the 


A      B 


D 


Fig.  4. — A,  Blunt-pointed  knife.  B,  Knife 
for  initial  incision.  C,  Curved  knife  for  te- 
notomy of  tensor  tympani;  two-edged.  D, 
Incus  hook-knife. 

stapes  in  the  oval  window,  as  well  as  to 
stiffening  of  the  round-window  mem- 
brane, from  the  catarrhal  condition  of 
the  drum-cavity.  In  a  normal  ear  any 
inward  pressure  of  the  stapes  upon  the 
labyrinth  fluid  is  compensated  by  a  cor- 
responding outward  movement  of  the 
membrane  of  the  round  window  toward 
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the  tympanic  cavity.  Any  undue  pres- 
sure from  within  the  labyrinth  by  influx 
of  perilymph  or  endolymph  from  the 
cranial  cavity  is' compensated  by  a,  cor- 
responding outward  movement  of  the 
stapes,  as  well  as  of  the  round-window 
membrane  toward  the  drum-cavity.  All 
or  any  of  these  compensations  being  in- 
terfered with,  intralabyrinthine  pressure 
is  increased,  the  ampullar  nerves  unduly 
compressed,  and  reflex  phenomena  evoked 
which  are  termed  ear-vertigo.  As  these 
altered  conditions  of  intralabyrinthine 
pressure  are  not  constant,  but  vary  with 
the  health  of  the  patient  and  the  state 
of  the  drum-cavitv,  chronic  ear-vertigo 


Fig.  5. — Sexton's  foreign-body  forceps. 

is  paroxysmal  in  nature.  As  retraction 
of  the  chain  of  ossicles  and  consequent 
impaction  of  the  stapes  in  the  oval  win- 
dow in  chronic  catarrh  of  the  middle  ear 
play  the  greatest  part  in  the  production 
of  these  vertiginous  phenomena,  the  in- 
dication therefore  is  to  liberate  the  stapes 
from  the  superposed  incus  by  removal  of 
the  latter,  through  an  incision  in  the 
upper  posterior  quadrant  of  the  mem- 
brana  tympani  of  the  etherized  patient. 
This  procedure  resorted  to  in  twenty- 
seven  eases,  giving  entire  relief  from 
vertigo  in  every  instance.  C.  H.  Bur- 
nett (Laryngoscope,  July,  1900). 

"Vertigo  can  be  divided  into  four  varie- 
ties, viz.:     (1)    vertigo  incident   to   dis- 


eases of  the  heart,  (2)  vertigo  compli- 
cating diseases  of  the  stomach  and 
intestinal  tract,  (3)  vertigo  associated 
with  diseases  of  the  eye,  and  (4)  vertigo 
dependent  upon  diseases  of  the  ear. 
Vertigo  associated  with  ear  diseases  is 
almost  always  associated  with  tinnitus. 
"When  there  is  moderate  deafness,  vertigo 
is  not  usually  complained  of.  Vertigo 
due  to  aural  disorder  is  either  subjective 
or  objective,  and  the  vertigo  varies  from 
slight  giddiness  to  an  inability  to  stand 
up  or  walk.  The  vertigo  is  usually  re- 
ferred to  the  side  on  which  the  lesion 
exists.  The  first  effort  should  be  to 
strike  at  the  root  of  the  disorder  by  re- 
storing the  lumen  of  the  Eustachian 
tube.  The  most  rapid  and  effective 
measure  of  accomplishing  this  is  by  elec- 
trolysis. The  smallest  bougie  with  a 
tip  1  millimetre  in  diameter  is  preferred 
for  the  first  treatment,  and  a  current  of 
from  twenty-five  to  forty  volts,  and 
from  2  to  5  milliamperes  should  be  used. 
Electrolysis,  and  not  cauterization,  is 
desired.  The  negative  pole  should  be 
attached  to  the  bougie,  and  the  positive 
electrode  held  in  the  hand.  Before  pass- 
ing the  bougie  the  mouth  of  the  Eu- 
stachian tube  should  be  thoroughly 
anaesthetized,,  with  cocaine.  To  be  ef- 
fective the  tip  of  the  bougie  should  pass 
within  the  tympanic  cavity,  and  infla- 
tion should  not  be  done  for  forty-eight 
hours.  W.  P.  Brandegee  (Laryngoscope, 
Feb.,  1902). 

Chronic  Purulent  Otitis  Media.  — 
Chronic  purulent  otitis  media  is  due  to 
the  permanent  lodgment  of  staphylococci 
in  the  acutely-inflamed  middle  ear.  This 
unfortunate  result  is  usually  brought 
about  by  improper  treatment  of  the  acute 
otitis  media,  generally  by  the  patient, 
but  sometimes,  it  must  be  admitted,  by 
his  physician. 

Analysis  of  300  cases  of  suppurative 
otitis  media  chronica.  Of  these  300  cases, 
72,  or  24  per  cent.,  resulted  from  scarla- 
tina ;  27,  or  9  per  cent.,  followed  measles ; 
37  cases  were  due  to  naso-pharyngeal  ca- 
tarrh ;  4  cases  resulted  from  blows  on  the 
ear;  11  cases  originated  during  the  first 
dentition ;  7  cases  were  due  to  tubercular 
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disease  of  the  mucous  membrane;  3  eases 
developed  after  the  entrance  of  salt- 
water into  the  ear;  1  case  originated 
during  an  attack  of  pertussis;  137  cases 
are  recorded  as  resulting  from  "colds  in 
the  head."  Milligan  (Med.  Chronicle, 
Sept.,  '91). 

Symptoms.  —  The  symptoms  of  this 
condition  are  objectively  a  perforated 
membrana  and  more  or  less  copious  and 
offensive  discharge  from  the  ear.  This 
hole  in  the  membrane  varies  from  the 
size  of  a  pin's  head  to  that  of  the  entire 
membrana. 

The  membrana  loses  its  lustre  first, 
and  sooner  or  later  becomes  thick  and 
red,  denuded  and  secreting.  When  the 
perforation  is  large  all  the  ossicles  may 
be  visible.  Or  the  malleus,  the  manu- 
brium being  partly  destroyed  by  caries, 
may  be  the  only  one  visible.  The  incus 
is  generally  the  first  to  go  in  part  or 
entirely,  as  its  nutrition  is  poor. 

The  stapes  is  the  most  resistant  of  all, 
especially  in  its  foot-plate,  as  it  is  nour- 
ished by  the  vascularity  of  the  inner  wall 
of  the  tympanic  cavity,  of  which  it  is 
practically  a  part.  The  head  and  crura 
of  the  stapes  may  be  destroyed  by  necro- 
sis in  some  virulent  cases.  But,  as  a 
rule,  it  persists  the  longest  of  the  three 
bonelets,  though  it  may  remain  invisible 
through  the  perforated  membrana,  be- 
cause buried  in  the  swollen  mucous  mem- 
brane of  the  drum-cavity.  As  this  swell- 
ing goes  down  under  treatment  and  the 
discharge  ceases,  the  stapes  comes  into 
view,  if  still  intact.  The  subjective 
symptoms  of  chronic  purulent  otitis 
media  are  hardness  of  hearing,  deafness; 
tinnitus  of  more  or  less  intensity,  either 
constant  or  interrupted;  ear- vertigo  at 
times  in  adults,  and  in  children  attacks 
of  so-called  "gatherings  in  the  ear,"  and 
earache  with,  of  course,  impaired  hear- 
ing and,  sometimes,  tinnitus.  Adults, 
too,  will  have  attacks  of  earache  if  they 


allow  cold  water  or  cold  air  to  enter  the 
diseased  ear,  or  if  they  neglect  a  cold  in 
the  head. 

Effect  of  atmospheric  changes  on  the 
hearing  in  chronic  catarrhal  otitis  media: 
The  hearing  in  at  least  70  per  cent,  of 
cases  with  chronic  catarrhal  deafness  be- 
comes worse  under  adverse  weather  con- 
ditions. The  danger  of  impairment  of 
hearing,  as  influenced  by  atmospheric 
changes,  is  determined  to  a  great  extent 
by  the  location  and  character  of  the 
pathological  process  in  the  tympanic 
cavity.  The  morbid  alterations  most  sus- 
ceptible to  barometric  variations  are 
those  of  hyperplasia.  In  purely  atrophic 
changes  in  the  middle  ear  weather  varia- 
tions have  little  or  no  effect  upon  the 
auditory  function.  Atmospheric  influ- 
ences also  impair  the  hearing  by  unfavor- 
ably affecting  catarrhal  processes  of  the 
upper  respiratory  tract  and  Eustachian 
tube.  All  things  being  equal,  the  im- 
paired hearing  in  chronic  catarrhal  otitis 
is  diminished  more  (under  favorable 
weather  influences)  in  those  whose  gen- 
eral health  is  below  par  than  in  those 
otherwise  healthy.  Seymour  Oppen- 
heimer  (N.  Y.  Med.  Jour.,  Oct.  21,  '99). 

Treatment. — The  first  endeavor  should 
be  to  render  the  external  auditory  canal 
and  middle  ear  aseptic.  Of  course,  cot- 
ton must  never  be  worn  in  the  chronic- 
ally-running ear.  If  the  discharge  is 
too  thick  and  too  copious  to  mop  out,  it 
may  be  syringed  out  of  the  ear  by  means 
of  warm  water  previously  boiled.  To 
this  may  be  added  a  little  salt,  carbolic 
(1  to  40),  or  equal  parts  of  alcohol.  Once 
or  twice  in  twenty-four  hours  is  often 
enough  in  the  worst  cases.  If  the  dis- 
charge is  not  copious  it  may  be  removed 
with  an  absorbent-cotton  mop,  previously 
singed,  and  then  10  drops  of  an  anti- 
septic solution  may  be  put  into  the  ear. 
A  solution  of  formalin  (1  to  1000  or 
500)  or  a  solution  of  carbolic  acid  (1  to 
40)  may  be  dropped  in,  and  allowed  to 
lie  there  a  few  minutes,  and  then  turned 
out  on  a  towel.    Where  there  is  a  tend- 
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ency  to  granulations  absolute  alcohol 
may  be  used  instead  of  the  above.  This 
treatment  may  be  repeated  once  or  twice 
a  day  in  the  worst  cases,  then  once  a  day 
and  finally  every  second  or  third  day,  as 
the  discharge  lessens.  This  or  a  similar 
conservative  antiseptic  treatment,  per- 
severed in  for  many  months,  will  usually 
lessen  the  discharge  and  in  many  cases 
check  it,  especially  if  the  perforation  of 
the  membrane  is  below  the  folds  and  the 
disease  largely  or  entirely  in  the  lower 
part  of  the  drum-cavity,  or  atrium.  If 
the  sole  perforation  is  in  the  membrana 
flaccida,  and  the  purulency  chiefly  or 
entirely  in  the  attic,  or  recessus  epitym- 
panicus,  it  cannot  be  cured,  as  a  rule,  by 
local  antiseptics. 

Instillation  of  10  drops,  two  or  three 
times  daily,  of  a  mixture  of  dilute  hydro- 
chloric acid,  10  drops,  with  1  fluidounce 
of  pyrozone  found  to  effect  a  cure  of 
chronic  suppuration  of  the  middle  ear, 
even  in  attic  complication,  in  a  short 
time.  W.  Cheatham  (Med.  Record,  Sept. 
12,  '96). 

The  disease,  being  limited  to  the 
atrium  and  the  perforation  being  gen- 
erous, local  antiseptics  will  often  effect 
a  cure.  The  surgeon  must  persevere  for 
months  and  even  years  with  such  treat- 
ment, if  he  observes  that  the  tendency 
of  the  purulency  is  to  lessen,  and  the 
condition  of  the  diseased  mucous  mem- 
brane of  the  drum-space  improves.  If 
the  purulency  ceases  under  local  anti- 
septics, the  hearing  may  be  found  to  be 
less  after  the  discharge  ceases  than  while 
it  prevailed.  This  is  due  to  the  fact  that 
in  the  healing  process  the  partially-de- 
stroyed ossicles  and  membrana  tympani 
have  been  bound  together  against  the 
promontory  and  oval  window,  by  syne- 
chia?, and  sound-conduction  thus  im- 
peded. When  the  largest  ossicles  are  de- 
stroyed by  necrosis  or  removed  by  the 
surgeon,  healing  of  the  chronic  puru- 


lency of  the  drum-cavity  ensues  with- 
out syneehial  interference  to  the  con- 
duction of  sound  to  the  oval  window, 
and  the  hearing  is  better  in  such  cases 
than  when  healing  occurs  with  the  ossi- 
cles or  their  remnants  in  position.  If, 
after  six  months  or  sooner,  the  tendency 
of  the  chronic  purulency  of  the  middle 
ear  is  not  toward  improvement  under  the 
above-named  local  antisepsis,  it  is  be- 
cause drainage  is  defective;  antiseptics 
cannot  reach  the  entrenched  staphylo- 
cocci, and  caries  and  necrosis  of  the 
ossicles  and,  sometimes,  of  the  neighbor- 
ing tympanic  walls,  are  advancing.  This 
is  especially  true  in  chronic  purulency 
of  the  attic.  Such  a  patient  is  threat- 
ened now  with  deeper  and  most  serious 
lesions  in  the  antrum  and  mastoid  cavi- 
ties, involving  the  petrous  bone  on  its 
inner  surfaces,  in  the  middle  and  poste- 
rior cranial  fossse.  For  a  consideration 
of  these  profound  and  threatening  lesions 
the  reader  is  referred  elsewhere.  (See 
Cerebral  Abscess  and  Encephalitis, 
volume  ii.) 

In  14,580  autopsies  48  cases  were  found 
in  which  death  resulted  from  cerebral 
disease  secondary  to  purulent  otitis 
media.  Of  17  abscesses,  12  were  in  the 
temporal  lobe,  4  in  the  cerebellum,  and  1 
in  both  cerebellum  and  occipital  lobe. 
In  16  cases  there  was  thrombosis  of  the 
sinus.  Brain-abscess  is  found  almost 
exclusively  in  chronic  purulent  otitis. 
Poulsen  (Munch,  med.  Woch.,  No.  24, 
'96). 

Septic    infection    may    pass    from    the 
tympanic    cavity    and    mastoid    antrum 
through    the    labyrinthine    spaces    and 
auditory  and  facial  nerves  to  the  cere- 
bellar  cavity.     Thomas   Barr    (Arch,    of 
Otol.,  July,  '97). 
Chronic  purulent  otitis  media  having 
defied  -  local    antiseptic    treatment    for 
months,  and  the  ossicles  or  the  petrous 
bone  in  their  vicinity  being  carious,  the 
only  indication  is  to  remove  the  ossicles 
and  thus  favor  drainage  from  the  drum- 
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cavity  and  better  local  treatment  of  its 
purulent  walls  by  means  of  antiseptics. 
Some  advise  immediate  resort  to  a  mas- 
toid trepanation  and  deeper  surgical 
measures  applied  to  the  petrous  bone, 
for  the  cure  of  chronic  purulency  that 
has  defied  for  a  year  antiseptic  treatment, 
without  resort  to  ossiculectomy  and  fur- 
ther antiseptic  treatment.  But,  in  the 
absence  of  urgent  and  threatening  mas- 
toid and  intracranial  symptoms,  mastoid 
trepanation  is  unjustifiable  simply  for 
the  cure  of  chronic  purulency.  Indeed, 
in  the  absence  of  urgent  cranial  symp- 
toms, removal  of  polypi,  ossiculectomy, 
and  excision  of  the  remnants  of  the 
membrana  followed  by  the  application 
of  antiseptics  will  usually  effect  a  cure  of 
the  tympanic  purulency,  in  time,  but  in 
any  case  the  condition  of  the  inflamed 
middle  ear  is  rendered  better,  thus  pre- 
venting symptoms  demanding  a  mastoid 
trepanation  in  any  of  its  forms. 

In  53  cases  of  chronic  suppuration  of 
the  middle  ear,  middle-ear  cavities  ex- 
posed by  surgical  operation.  In  17  in- 
stances the  suppuration  stopped  at  once; 
6  patients  died, — 3  from  pyaemia  exist- 
ing before  the  operation,  2  from  chronic 
tuberculosis,  and  1  from  cerebral  abscess 
existing  before  the  operation  on  the  ear. 
The  remainder  of  the  53  cases  continued 
under  observation.  A.  Politzer  (Aust. 
Otol.  Soc,  June,  '96;  Ann.  des  Mai.  de 
l'Or.,  Jan.,  '97). 

Of  61  eases  operated  upon  for  the  re 
lief  of  otorrhcea,  35  were  cured,  17  im- 
proved, 1  was  still  under  treatment,  and 
in  8  the  result  was  unknown.  In  cases 
where  there  had  been  extensive  caries,  10 
were  operated  upon  by  the  Schwartze- 
Staeke  method.  Of  these  6  were  cured 
and  4  improved. 

Twenty-six  cases  of  chronic  purulent 
otitis  media  were  operated  upon  for  the 
purpose  of  improving  the  function  of  the 
ear.  In  22  eases  the  ossicles  were  re- 
moved. The  hearing  was  improved  in  17 
cases  and  unimproved  in  5.  In  4  cases 
the  operative  procedure  consisted  in  the 


division  of  adhesions,  and  the  hearing  was 
improved  in  every  case. 

In  20  cases  the  condition  was  one  of 
otitis  media  purulenta  residua,  the  sup- 
purative process  having  run  its  course. 
The  local  condition  was  one  of  rigidity 
of  the  ossicular  chain,  due  to  the  develop- 
ment of  adhesions.  In  18  of  these  cases 
syneehiotomy  was  performed.  The  oper- 
ation was  followed  by  improvement  in 
17  cases;  in  1  case  the  hearing  was  unim- 
proved. In  2  of  these  cases  the  ossicles 
were  removed,  resulting  in  improvement 
in  1  case,  while  in  the  other  instance  the 
result  was  negative. 

The  total  number  of  cases  of  non- 
suppurative middle-ear  inflammation  op- 
erated upon  was  59,  of  which  52  were 
improved  and  7  unimproved.  E.  B. 
Dench  (Laryngoscope,  Mar.,  '97).    ' 

Antiseptics  can  be  applied  to  the 
meatus  and  intact  membrane  in  the 
same  way  as  in  other  parts  of  the  body 
with  similar  results.  An  initial  thorough 
purification  of  the  middle  ear  and 
meatus,  followed  by  careful  packing  with 
double  cyanide  gauze,  is  an  excellent 
method  of  treating  certain  cases  of 
chronic  middle-ear  suppuration.  Urban 
Pritchard  (Otological  Soc.  of  United 
Kingdom;  Lancet,  Feb.  24,  1900). 

In  chronic  suppurative  otitis  media  the 
removal  of  the  necrotic  ossicles  and  part 
or  all  of  the  tympanic  membrane  and 
curetting  of  the  cavity  recommended. 
Removal  of  the  anterior  attic-wall  to 
give  free  drainage  and  open  the  way  for 
remedial  applications  affords  the  follow- 
ing advantages:  It  gives  free  drainage; 
it  affords  an  opportunity  to  successfully 
combat  the  suppurative  process;  it  is 
free  from  danger  to  life  and  health;  in 
a  large  percentage  of  cases  the  disease 
is  arrested,  the  hearing  improved,  only 
rarely  made  worse;  there  is  no  deformity 
or  scar.  Dry  treatment  is  inadequate 
because  of  the  debris  collecting  around 
the  ossicles.  J.  A.  Stucky  (N.  Y.  Med. 
Jour.,  May  25,  1901). 

In  all  eases  of  persistent  and  profuse 
aural  discharge  the  radical  operation  is 
the  operation  of  election.  In  cases  of 
recurrent  aural  discharge,  associated 
with  lesions  of  the  upper  air  tract,  this 
tract   should  first  be   put  in  a  normal 
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condition.  In  cases  of  persistent  but 
slight  discharge  from  the  ear,  the  opera- 
tor may  advise  the  removal  of  the  cari- 
ous ossicles,  together  with  thorough 
curettement  of  the  middle  ear  through 
the  external  auditory  meatus.  It 
should  always  be  explained  to  the  pa- 
tient, however,  that  this  operation  is 
a  tentative  one,  and  that  the  more  radi- 
cal procedure  may  be  necessary  later. 
E.  B.  Dench  (Medical  News,  Oct.  17, 
1903). 
Aural  Polypi.  —  Aural  polypi,  often 
multiple,   may   form   quickly,    even   in 


Fig.  6.— Polypus  snare.     (C.  H.  Burnett.) 

acute  otitis  media,  but,  as  a  rule,  they 
are  the  result  of  chronic  purulent  otitis 
media. 

Symptoms.- — Their  size  varies  from 
that  of  a  small  shot  to  that  of  a  large  pea. 
After  attaining  the  latter  size  if  allowed 
to  grow  they  become  compressed  by  the 
canal-walls  and  elongated,  and  finally 
protrude  at  the  external  meatus.  The 
outer  surface  near  the  meatus  in  old 
polypi  becomes  pale  and  dermoid.  Polypi 


are  usually  attached  to  the  mucous  lining 
of  the  drum-cavity.  If  attached  to  the 
mucous  membrane  of  the  osseous  walls 
of  the  drum-cavity  the  growth  obtains 
more  nutrition  and  grows  larger  than 
one  attached  to  the  mucous  inner  sur- 
face of  the  membrana.  Aural  polypi  are 
usually  very  vascular,  but  they  contain 
no  nerve-structures. 

They  are  of  inflammatory  origin  and 
constitute  true  tumors  of  a  benignant 
nature.  Their  presence  in  the  ear  pre- 
vents a  cessation  of  the  purulent  dis- 
charge. Sometimes  an  aural  polypus 
undergoes    a    spontaneous    detachment. 

Treatment. — In  the  majority  of  cases 
aural  polypi  can  be  twirled  off  by  means 
of  a  probe,  under  perfect  illumination 
of  the  auditory  canal.  Or  they  may  be 
removed  from  their  pedicles  by  means  of 
a  hook,  shown  in  Fig.  6. 

Usually  it  will  be  necessary  to  remove 
them  by  means  of  a  snare  or  polypus- 
forceps.  The  best  form  of  polypus-snare 
is  that  shown  in  Fig.  7.  It  is  a  Toynbee 
snare,  modified  by  C.  J.  Blake,  and  then 
further  modified  by  C.  H.  Burnett.  Fine 
piano-wire  (brass)  should  be  used  for  the 
snare.  Under  perfect  illumination  of 
the  ear  by  means  of  the  forehead-mirror 
or  an  electric  head-lamp  (Fig.  3),  the 
instrument  can  be  inserted  by  an  ex- 
pert hand  into  the  ear,  the  polypus 
encircled  by  the  loop  of  the  snare  and 
removed  with  ease.  If  the  walls  of  the 
auditory  canal  and  the  fundus  of  the  ear 
are  not  touched,  there  will  be  no  pain 
inflicted  upon  the  patient,  as  the  polypus 
has  no  sensation.  A  better  way  still  to 
remove  a  small  polypus  from  the  ear  is 
to  seize  it  with  a  polypus-forceps  made 
like  the  foreign-body  forceps  of  Sexton 
(Fig.  5).  In  the  author's  polypus-for- 
ceps the  blades  are  perfectly  straight, 
and  without  the  teeth  of  Sexton's  for- 
eign-body forceps.     After  a  polypus  is 
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removed  from  the  ear  its  attachment 
should  be  touched  with  a  little  absolute 
alcohol,  or  a  minute  quantity  of  chromic 
acid.  Only  as  much  of  the  latter  as  will 
moisten  the  end  of  a  probe  a  millimetre 
in  diameter  should  be  used. 

Case  of  chronic  suppurative  otitis   of 
thirty-six  years'  duration.     There  was  a 
foetid  discharge,  haemorrhage  and  pain  in 
both  ears,  found  to  be  due  to  multiple 
polypi  and  cholesteatomata.     The  polypi 
were  removed,  but  recurred  rapidly;    al- 
cohol and  glycerin  drops  were  used  and 
all    syringing    prohibited.      The    choles- 
teatomatous   masses  were  also  removed 
gradually  with  forceps,  and  these  and  the 
polypi  finally  ceased  to  reform  under  the 
alcohol  treatment.    The  patient  has  now 
been  free  from  discharge  for  a  year.    Tre- 
silian  (Jour,  of  Laryn.,  etc.,  Dec.,  '97). 
Ossiculectomy. — In  performing  ossic- 
ulectomy   in    chronic    purulent    otitis 
media  the  patient  should  be  etherized, 
in  order  to  prevent  his  suffering  and  to 
keep  him  perfectly  still, — movement  of 
the  head  defeats  the  operation.     Ossic- 
ulectomy has  been  performed  under  lo- 
cal applications  of  cocaine,  but  the  anaas- 
thesia  is  not  total  and  the  patient  flinches 
or  moves  more  or  less.    Again,  as  a  good 
deal  of  cocaine  solution  is  required,  there 
is  some  risk  of  toxic  effects. 

The  patient  being  under  ether,  the 
ear  must  be  illuminated  by  an  electric 
lamp  held  on  the  surgeon's  head  (see 
Fig.  3). 

The  remnants  of  the  membrana  over 
the  region  of  the  incus-stapes  joint 
should  first  be  cut  away  (if  not  already 
eroded  by  disease  and  the  malleus  in  part 
or  in  whole  is  still  present)  and  the  incus 
looked  for.  Sometimes  the  entire  incus 
will  be  found  in  position,  with  its  long 
process  in  connection  with  the  stapes- 
head,  and  its  body  still  in  articulation 
with  the  head  of  the  malleus.  But  this 
is  the  exception  in  chronic  purulent  otitis 
media.  Most  frequently  the  incus  is  en- 
tirely destroyed  by  caries.     Sometimes 


the  body  of  the  incus,  without  its  long 
limb,  is  found  fused  with  the  malleus 
head,  and  is  removed  with  the  latter, 
when  the  malleus  is  seized  with  forceps 
and  removed  from  the  drum-cavity  after 
severance  of  its  suspensory  ligaments, 
synechia?,  etc.  In  other  instances  the 
body  of  the  incus  is  partly  destroyed  by 
necrosis,  its  posterior  part  being  intact 


Eig.  7.— Polypus-hook.     (C.  H.  Burnett.) 

and  the  long  limb  still  attached  to  the 
stapes.  If  the  incus  is  present  with  the 
malleus,  the  former  should  be  removed 
before  the  malleus  is  disturbed.  If  the 
malleus  is  removed  first,  the  incus,  un- 
less adherent  to  it,  may  fall  into  the 
lower,  posterior  part  of  the  drum-cavity 
and  be  lost,  or  recovered  only  after  con- 
siderable, and  probably  irritative,  grap- 
pling.    The  incus  being  found  and  re- 


4S0 


MIDDLE  EAR.     OSSICULECTOMY. 


moved,  the  malleus  may  then  be  excised. 
Sometimes  the  remnant  of  the  incus  is 
not  found  until  after  the  malleus  is  re- 
moved. Then  with  an  incus-hook  passed 
into  the  attic  the  incus  is  thrown  forward 
and  downward  into  the  atrium  and  re- 
moved. The  stapes  in  no  case  of  chronic 
purulent  otitis  media  should  be  removed, 
nor  even  mobilized,  for  fear  of  opening 
the  oval  window  and  inviting  the  en- 
trance of  pus  into  the  internal  ear  and 
thence  into  the  cranial  cavity. 

Some  of  the  most  satisfactory  results 
of  excision  operations  have  occurred  in 
cases  suffering  from  chronic  otorrhoea. 
Most  frequently  the  walls  of  the  attic 
are  also  carious.  Where  such  is  the  case; 
it  is  of  advantage  to  open  this  area  freely. 
Having  removed  the  malleus  and  incus,  if 
no  more  necrosis  exists,  the  operation  is 
ended;  but,  if  indications  show  the  pos- 
sible existence  of  more  caries,  the  antrum 
is  to  be  opened,  the  lateral  masses  of  bone 
between  the  tympanum  and  antrum  re- 
moved, as  well  as  the  entire  posterior 
wall  of  the  bony  auditory  canal.  These 
spaces  are  thus  all  laid  open  into  one 
space.  The  semicircular  canals  and  facial 
nerve  will. not  be  injured  if  the  lateral 
walls,  only,  of  the  antrum  are  chiseled 
away.  Stacke  (Inter,  klin.  Eund.,  Dec. 
21,  '90). 

Extraction  of  the  hammer  and  incus  is 
only  practiced  if  the  greater  portion  of 
the  drum-head  is  destroyed,  and  the  ham- 
mer, therefore,  is  of  no  value  for  the  func- 
tion of  hearing;  also,  when  there  is 
cholesteatoma  in  the  attic.  In  perfora- 
tion of  Schrapnell's  membrane,  on  the 
other  hand,  when  suppuration  is  limited 
to  the  attic  and  the  hearing-power  is 
nearly  normal,  the  hearing  becomes  di- 
minished by  extraction  of  the  ossicles, 
and,  in  such  cases,  operative  interference 
ought  to  be  limited  to  opening  the  outer 
attic.  Only  after  this  treatment  has 
proved  ineffectual  should  extraction  of 
the  ossicles  be  practiced.  In  cases  where 
extreme  deafness  existed  there  was  ob- 
served an  improvement  in  hearing  after 
extraction  of  the  ossicles,  but,  when 
hearing  was  very  near  normal,  the  oper- 


ation diminished  it  very  much.     Politzer 
(Eleventh  Inter.  Congress,  '94). 

The  initial  incision  in  the  membrana 
may  be  made  with  a  sharp-pointed 
knife  (Fig.  4,  B),  but  further  cutting 
should  be  made  with  a  blunt-pointed  one 
(Fig.  4,  A).  The  incus  is  best  detached 
from  the  stapes  by  means  of  the  incus 
hook-knife  (Fig.  4,  D),  and  if  adherent 
to  the  attic  should  be  turned  forward, 
into  the  front  and  lower  part  of  the 
drum-cavity,  by  means  of  an  incus  hook- 
knife  with  a  longer  and  blunter  blade 
than  that  for  detachment  of  the  incus 
from  the  stapes.  When  the  incus  is  en- 
tirely freed  from  its  attachments  it  may 
be  drawn  from  the  drum-cavity  by  the 
blunt  incus  hook-knife,  or  by  means  of 
the  foreign-body  forceps  of  Sexton's  pat- 
tern. 

In  no  case  should  the  drum-cavity  be 
curetted,  as  such  a  procedure  is  very 
likely  to  wound  the  facial  nerve  and  in- 
duce facial  palsy.  It  is,  furthermore,  un- 
necessary, as  granulations  will  disappear 
and  denuded  bone-surfaces  be  covered 
in  with  new  membrane,  under  proper 
antisepsis. 

After  removal  of  the  diseased  rem- 
nants of  the  membrana  and  ossicles  the 
ear  should  be  mopped  with  an  antiseptic 
like  alcohol  or  a  solution  of  bichloride 
(1  to  5000)  or  formalin  (1  to  1000),  the 
meatus  stopped  with  a  light  tampon  of 
sterilized  gauze,  and  the  ear  let  alone  for 
twenty-four  hours.  If  the  gauze  in  the 
ear  becomes  moist  with  blood  or  bloody 
serum,  it  should  be  removed  and  a  dry 
dressing  put  in  the  meatus — not  far  in 
the  canal.  In  all  eases  the  discharge 
diminishes  at  once,  and  ceases  entirely 
in  the  majority  of  cases  within  a  period 
ranging  from  a  month  to  eighteen 
months.  The  after-treatment  should 
consist  in  mopping  the  discharge  from 
the  ear  and  the  instillation  of  a  formalin 
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solution  (1  to  1000)  from  once  a  day  to 
once  a  week,  according  to  quantity  and 
frequency  of  the  discharge. 

The  hearing  improves  to  varying  ex- 
tents, the  general  health  of  the  patient 
is  rendered  better,  and  he  is  freed  from 
the  danger  of  extension  of  the  suppura- 
tion to  the  mastoid  and  cranial  cavities. 

Chronic  Mastoiditis.  —  Chronic  mas- 
toiditis the  result  of  chronic  suppuration 
may,  like  the  latter,  continue  a  long 
time  without  caries  and  necrosis  of  either 
the  medial  or  the  lateral  plate  of  the 
mastoid  cavity.  In  many  instances  the 
latter  cavity  becomes  the  seat  of  a  cho- 
lesteatoma as  the  result  of  the  long-con- 
tinued suppuration  in  the  middle  ear 
and  mastoid  antrum. 

It  may  be  safely  assumed  that  in  every 
case  of  chronic  suppuration  in  the  drum- 
cavity  there  is  a  concomitant  suppura- 
tion in  the  mastoid  antrum,  and  some- 
times, also,  in  the  mastoid  cells.  If  the 
chronic  tympanic  suppuration  can  be 
controlled  or  cured  the  lesions  in  the 
mastoid  antrum  are  also  cured  at  the 
same  time.  As  has  been  said,  ossicu- 
lectomy is  the  best  way  of  curing  chronic 
suppurative  otitis  and  warding  off  or 
curing  mastoid  disease.  However,  many 
cases  of  chronic  suppuration  are  either 
not  treated  at  all  or  improperly  treated, 
and  the  mastoid  cavity  becomes  more  in- 
flamed; i.e.,  its  mucous  membrane  more 
infiltrated  and  its  drainage  defective. 

Symptoms. — The  disease  may  now  take 
one  of  two  courses,  rarely  both:  Pain  in 
the  mastoid,  with  headache  and  fever, 
without  any  external  mastoid  symptoms, 
may  indicate  an  irruption  of  pus  either 
into  the  lateral  sinus  and  posterior 
cranial  fossa  or  forward  into  the  middle 
cranial  fossa.  Or  pain  in  the  mastoid 
and  fever  may  be  followed  by  tenderness 
and  swelling  of  the  outer  mastoid  sur- 
face and  spontaneous  opening  of  the  cor- 


tex, with  escape  of  pus  beneath  the  dense 
tissues  of  the  cutaneous  mastoid  region. 

To  diagnose  mastoid  disease  a  small 
stethoscope  is  placed  over  the  tips  of  the 
mastoid,  and  the  handle  of  a  vibrating 
tuning-fork  over  the  antrum.  If  the  cells 
are  obliterated  or  filled  with  pus  or  gran- 
ulations the  sounds  are  much  more  per- 
ceptible than  on  the  opposite  or  healthy 
side.  Andrews  (Jour.  Amer.  Med.  Assoc, 
Jan.  26,  1901). 

Treatment.  —  An  incision  should  be 
made  and  the  pus  evacuated.  The  osse- 
ous surface  should  then  be  fully  exposed 
and  the  opening  in  the  bone  discovered. 
This  should  be  followed,  the  bone  well 
chiseled  away,  and  the  mastoid  cavity 
thoroughly  explored,  all  diseased  tissue, 
both  soft  and  hard,  being  removed.  If 
the  inner  wall  is  intact,  the  cavity  may 
be  allowed  to  fill  with  blood  (Blake),  the 
wound  drained  and  stitched,  and  healing 
by  first  intention  sought.  If,  at  the  same 
time,  all  diseased  tissues  in  the  mid- 
dle ear  can  be  removed,  entire  recovery 
from  the  chronic  purulency  may  be  ex- 
pected. If,  after  exposure  of  the  mas- 
toid and  middle-ear  cavities,  a  sinus  is 
found  leading  to  the  cranial  cavity,  the 
mastoid  operation  represents  but  the  pre- 
liminary to  an  operation  upon  the  cranial 
cavity.  No  operation  upon  the  enceph- 
alon  for  an  otitic  lesion  can  be  consid- 
ered complete  until  the  mastoid  and  mid- 
dle ear  have  been  opened  and  the  path- 
way of  disease  from  the  ear  to  the  brain 
sought  and  followed,  and  the  septic  nidus 
in  the  drum-cavity  and  the  mastoid  per- 
manently removed. 

The  operative  procedure  in  opening 
the  mastoid  and  antrum  cavities  in 
chronic  intramastoiditis,  by  means  of 
hammer  and  chisel,  resembles  that  de- 
scribed for  trepanation  of  the  mastoid 
in  acute  mastoiditis.  It  must  be  borne 
in  mind,  however,  that  in  a  case  of  acute 
intramastoiditis  in  an  ear  previously  free 


483 


MIDDLE  EAR.     CHRONIC  MASTOIDITIS.     TREATMENT. 


from  purulency,  we  shall  find  a  much 
thinner  cortex  than  would  be  found  in 
a  mastoid  the  seat  of  chronic  purulency. 
In  the  first  instance  it  is  preferable  to 
choose  the  point  of  trepanation  at  the 
suprameatal  triangle  and  aim  at  once 
for  the  antrum.  We  make  no  effort 
to  expose  the  attic  and  middle  ear  and 
disturb  the  ossicles,  lest  we  destroy  the 
hearing  though  we  arrest  the  purulency. 
In  chronic  purulent  intramastoiditis. 
always  a  result  of  chronic  purulency  of 
the  drum-cavity,  the  surgeon  in  chiseling 
open  such  a  mastoid  should  follow  any 
spontaneous  opening  in  the  cortex  al- 
ready present,  or  open  at  a  discolored  or 
softened  spot  in  the  cortex,  and  then  aim 
for  the  antrum  and  middle  ear,  thor- 
oughly explore  the  middle-ear  cavities, 
and  remove  all  diseased  tissues,  including 
the  malleus  and  incus  or  their  remnants, 
but  never  the  stapes  in  any  case.  This 
bonelet  is  very  resistant  to  suppuration, 
and  hence  prevents  the  entrance  of  pus 
from  the  middle  ear  to  the  internal  ear 
and  thence  to  the  cranial  cavity.  To  re- 
move it  in  chronic  suppuration  of  the 
middle  ear  would  be  to  invite  the  en- 
trance of  pus  to  the  internal  ear  and 
consequent  grave  disaster.  Every  mas- 
toid cavity,  and  hence  every  case  of 
intramastoiditis,  varies  from  all  others. 
The  surgeon  must,  therefore,  prepare  to 
go  slowly,  picking  his  way  until  he  has 
exposed  enough  of  the  outer  wall  of  the 
mastoid  to  see  his  way  to  the  antrum  or 
to  the  mastoid  cavity  before  reaching  the 
antrum,  as  is  often  the  case  in  chronic 
intramastoiditis.  It  should  go  without 
saying  that  no  one  should  attempt  a 
radical  operation  on  the  mastoid  unless 
he  has  had  ample  practice  on  the  ca- 
daver. And  he  should  also  be  able  to 
penetrate  the  cranial  cavity,  by  follow- 
ing a  septic  pathway  from  the  middle 


ear  and  mastoid  cavities  if  one  exist  and 
relieve  the  nidus  in  the  brain-cavity. 

Ballanee's  grafting  modification  of  the 
radical  mastoid  operation.  This  consists 
of  two  operations:  The  first,  to  remove 
the  disease,  varies  in  some  respects  from 
the  Stacke-Schwarze.,  The  external  in- 
cision begins  above  and  half  an  inch  in 
front  of  the  meatus,  in  the  line  of  the 
hair,  which  it  follows  backward  and 
downward;  then  forward  from  the  line 
of  the  hair  to  the  posterior  part  of  the 
mastoid  apex.  The  skin  is  raised  for  a 
third  of  an  inch  toward  the  pinna,  and 
then  another  curved  incision  is  made 
down  to  the  bone,  the  soft  structures 
being  raised  as  far  as  the  edge  of  the 
bony  meatus,  as  usual.  The  posterior 
wall  of  the  bony  meatus  is  removed,  and 
the  antrum,  attic,  and  bony  meatus  are 
very  thoroughly  exposed  and  cleared  out. 
Ballance  lays  great  stress  upon  the  thor- 
ough removal  of  the  outer  wall  of  the 
attic  and  the  efficient  curetting  of  the 
attic  and  antro-tympanic  passage.  The 
lining  of  the  inferior  wall  of  the  canal 
is  divided  with  a  long  and  narrow  knife, 
well  into  the  concha,  when  the  incision 
is  carried  in  a  curved  direction  upward 
and  backward  to  the  level  of  the  com- 
mencement of  the  helix.  The  conchi- 
meatal  flap,  formed  by  the  posterior  wall 
of  the  meatus,  is  then  raised  upward  and 
backward  and  sutured  to  the  mastoid 
flap  by  silk- worm-gut  threads,  raw  sur- 
face to  raw  surface.  After  the  packing 
of  the  cavities  with  iodoform  gauze  the 
external  wound  behind  the  auricle  is 
closed  by  sutures,  the  ultimate  scar  be- 
ing at  the  line  of  the  hair. 

The  second,  or  grafting,  operation  may 
be  done  in  children  at  the  end  of  a  week, 
but  the  interval  in  adults  may  extend  to 
two  or  three  weeks.  In  children,  unless 
the  wound  is  foul,  the  packing  need  not 
be  removed  before  the  second  operation, 
although  the  outer  dressing  of  gauze 
may  be  changed.  The  day  before  the 
operation  the  gauze  is  removed  from  the 
meatus  and  other  cavities,  which  are 
irrigated  several  times  with  1  to  40  car- 
bolic lotion.  On  the  morning  of  the  op- 
eration the  cavities  are  washed  out  three 
or  four  times  with  warm,  sterile  saline 
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solution.  The  patient  being  again  under 
a  general  anaesthetic,  the  external  in- 
cision is  opened  with  the  handle  of  the 
knife,  the  cavities  are  exposed,  and  any 
exuberant  granulation-tissue,  or  other 
morbid  product,  removed  from  the  gran- 
ulating surface.  All  oozing  of  blood 
should  be  carefully  and  thoroughly  ar- 
rested by  pressure  with  pieces  of  gauze. 
The  graft  is  taken  from  the  inner  sur- 
face of  the  thigh  or  arm  with  a  large 
razor,  the  surface  being  first  washed  and 
then  kept  bathed  in  a  normal  saline  so- 
lution. The  thinner  the  epithelial  layer' 
removed,  the  better,  even  thin  to  trans- 
parency, and  one  large  graft  is  better 
than  several  smaller  ones.  The  surfaces 
upon  which  it  is  specially  important  to 
lay  the  graft  are  the  roofs  of  the  tym- 
panum and  antrum  and  the  inner  sur- 
faces of  the  antrum,  attic,  and  lower 
tympanum.  The  graft  is  carried  on  a 
microscopic-section  lifter  and,  beginning 
at  the  outer  edge  of  the  anterior  wall 
of  the  cavity  in  the  bone,  the  thin,  al- 
most transparent,  graft  is  then  insinu- 
ated inward  from  the  section-lifter  by  a 
probe.  A  steel  probe  with  pear-shaped 
head  presses  the  graft  into  the  recesses 
of  the  bone-cavities;  if  possible,  no  space 
should  be  left  between  the  bone  and  the 
graft,  and,  when  successful,  the  definition 
of  the  surfaces  should  be  quite  clear. 
Drops  of  blood  or  bubbules  of  air  may 
prevent  the  due  approximation  of  the 
graft,  and  should  be  removed  by  suction 
with  a  glass  pipette.  As  a  protective  to 
the  graft  Mr.  Ballance  employs  fine,  pure 
gold  leaf,  which  is  introduced  and  ap- 
plied to  the  epithelial  surface  in  the  same 
manner  as  the  graft.  A  narrow  strip  of 
iodoform  gauze  is  packed  into  the  cavi- 
ties, one  end  of  the  gauze  being  brought 
out  through  the  meatus.  The  wound 
behind  is  again  sutured  and  outside 
dressings  applied.  For  a  week  the  gauze 
plug  remains;  when  removed,  the  gold 
leaf  is  seen  through  the  enlarged  meatus 
outlining  the  attic,  antrum,  and  tym- 
panum. The  gold  leaf  is  removed  three 
or  four  days  afterward  with  forceps, 
when  the  white  surface  of  the  grafted 
cavity  is  seen.  A  gauze  packing  is  again 
used,  and  is  changed  every  two  or  three 
days,  till  the  healing  process  is  complete, 


the  cavity  being  then  quite  dry  and  light 
pink  in  color.  "This  grafting  method 
has  proved  remarkably  successful.  The 
after-treatment  is,  by  it,  reduced  from 
many  months,  or  even  a  year,  to  five  or 
six  weeks,  resulting  in  a  more  complete 
and  permanent  cure."  Thomas  Barr 
("Manual  of  Diseases  of  the  Ear,"  third 
edition,  1901;  Jour,  of  Ophthal.,  Otol., 
and  Laryn.,  Sept.,  1901). 

The  early  stages  of  mastoiditis  are 
replete  with  opportunities  for  doing 
work  that  will  not  give  the  patient 
much  relief,  but  save  him  from  many 
dangers.  In  the  writer's  hands  a  free 
incision  of  the  drumhead  is  very  effi- 
cient, if  a  small  but  strong  knife  be 
used,  so  that  the  tissues  can  be  laid  open 
to  the  bone  as  the  blade  comes  out  along 
the  posterior  superior  wall.  Constant 
cold  by  the  Sprague  ice-bag  is  deemed 
by  the  author  to  be  the  best  antiphlo- 
gistic, safe  in  quite  advanced  cases,  if 
the  tympano  (Wilde's  opening)  men- 
tioned be  free  and  kept  free  until  in- 
flammatory action  subsides.  Such 
treatment  continued  three  days  after  re- 
moval of  all  active  symptoms  practically 
prevents  relapses.  Improvement  is 
usually  noticed  within  twelve  hours,  if 
delayed  beyond  thirty-six  hours  the  ex- 
ternal operation  is  indicated.  To  rely 
on  these  measures  it  is  necessary:  1, 
That  it  be  an  acute  case,  without  symp- 
toms of  intercranial  involvement;  2, that 
the  patient  remain  within  easy  reach; 
3,  that  drainage  be  maintained  by  sup- 
plementary incision  if  necessary;  4,  that 
the  nursing  be  intelligent  and  faithful, 
so  that  the  ice  application  shall  be  con- 
stant. S.  F.  Snow  (Transactions  Ameri- 
can Medical  Association,  May,  1903). 

Charles  H.  Burnett  and 
Editorial  Staff  (Philadelphia). 

MIGRAINE.  See  Neuralgia  and 
Migraine. 

MILIARIA  (PRICKLY  HEAT). 

Definition. — A  vesicular  eruption  of 
the  skin  due  to  profuse  sweating. 

Symptoms. — The  eruption  of  miliaria 
consists  of  minute  vesicles  developed  near 
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the  pores  of  the  skin.  These  may  be 
acuminated  and  red  (lichen  tropicus)  and 
discrete  and  irregularly  dispersed  over 
the  surface;  or  they  may  be  confluent 
and  red  at  the  base  (red  miliaria).  At 
first  they  contain  a  pellucid  fluid,  which 
occasionally  tends  to  become  turbid,  then 
purulent.  The  eruption  is  apt  to  present 
in' parts  of  the  body  covered  by  clothing. 
The  vesicles  usually  dry  up  into  minute 
scales.  Sometimes  the  ease  is  attended 
by  lesions  simulating  those  of  eczema. 

The  active  symptoms  generally  consist 
of  a  prickling  sensation  as  if  thousands 
of  needles  were  being  forced  into  the 
skin.  This  is  followed  by  pruritus,  and 
the  case  then  proceeds  to  recovery  if  the 
irritating  factor  (heat)  is  avoided. 

Etiology  and  Pathology.  —  The  im- 
mediate causes  of  miliaria  are  heat  and 
profuse  perspiration.  In  an  examination 
of  specimens  removed  from  patients  of 
different  ages,  and  from  different  por- 
tions of  the  body,  Politzer  found  that 
the  same  conditions  were  present  in  all 
of  the  sections — an  cedematous  rete  Mal- 
pighii,  containing  dilated  sweat-ducts, 
with  no  change  in  the  cutis  except  in  the 
papillary  layer,  the  horny  layer  of  the 
epidermis  being  swelled  by  imbibition. 

Treatment. — The  treatment  is  mainly 
prophylactic:  measures  calculated  to  re- 
duce undue  exposure  of  the  body  to  heat. 
When  unavoidable  climatic  conditions 
act  as  cause,  frequently  repeated  bran- 
baths  (a  pound  of  bran  packed  in  a  towel 
being  allowed  to  soak)  are  sometimes 
very  soothing.  A  solution  of  ammonia,  a 
tablespoonful  to  a  quart  of  water,  gener- 
ally allays  the  itching  very  promptly. 
Sponging  with  lime-water  is  preferable 
in  children. 

In  the  graver  form  Holstein  states  that 
thorough  cleanliness  must  be  insisted 
upon;  the  clothing  should  be  boiled,  and 
sublimate  washes  or  ointments  employed. 


In  some  cases  the  crusts  of  the  lesions 
may  be  removed  and  peroxide  of  hydro- 
gen applied.  This  should  be  repeated 
daily  for  several  days,  antiseptic  oint- 
ments being  applied  between-times.  The 
peroxide  of  hydrogen  may  be  injected 
into  the  boils.  Carbolic  acid,  aristol, 
europhen,  resorcin,  etc.,  and  lotions  of 
ichthyol  (2  to  5  per  cent.)  made  with  a 
saturated  solution  of  boric  acid  are  rec- 
ommended by  various  authors. 

MILIARY,  OR  SWEATING,  FEVER. 

Definition. — Miliary  fever  is  an  infec- 
tious disease  attended  by  profuse  sweat- 
ing and  vesicular  eruption  of  the  skin. 

Symptoms.: — The  attacks  begin  with 
gastric  distress  and  general  discomfort, 
which  may  precede  the  main  symptoms 
by  several  days;  but,  in  the  majority  of 
eases,  a  person  apparently  perfectly  well 
will,  during  the  day,  complain  of  great 
fatigue  and  feebleness,  and  in  the  middle 
of  the  night  be  awakened  by  a  profuse 
perspiration.  The  principal  symptoms 
of  the  first  period  are,  according  to 
Thoinot,  perspiration,  fever,  general  de- 
bility, and  nervous  phenomena  of  diverse 
nature.  Among  the  latter  may  be  men- 
tioned dyspnoea,  usually  paroxysmal,  and 
without  any  pulmonary  lesion  appre- 
ciable upon  auscultation;  a  feeling  of 
constriction  in  the  epigastric  region; 
great  restlessness  and  delirium.  Among 
the  more  infrequent  are  muscular 
cramps,  especially  in  the  muscles  of  the 
calf  and  the  hand.  The  tongue  is  sabur- 
ral,  and  constipation  is  usual. 

Two  phenomena  are  especially  marked 
during  the  second  period,  namely:  cough 
and  epistaxis.  The  latter  may  be  quite 
profuse,  and  occur  daily  or  several  times 
a  day.  The  eruption  is  generally  mani- 
fested about  the  fourth  day;  very  rarely 
it  may  appear  on  the  second  or  third,  or 
it  may  delay  until  the  fifth  or  sixth.    It 
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is  preceded  by  itching  and  persistent 
tingling,  and,  as  a  rule,  all  nervous  phe- 
nomena are  redoubled  for  the  moment, 
to  be  mitigated  when  the  exanthem  ap- 
pears. The  eruption  consists  of  two 
forms:  1.  The  miliary  eruption,  properly 
so  called,  —  that  is  to  say,  a  miliary 
papule  which  appears  as  a  little  acumi- 
nated point  upon  the  cutaneous  surface, 
and  is  slowly  transformed  to  a  vesicle, 
which  discharges  and  finally  exfoliates. 
2.  The  exanthem,  which  is  the  sub- 
stratum, the  base  of  the  miliary  eruption. 
This  may  be  classified  into  three  forms: 
the  rubeolar,  which  is  composed  of  eres- 
centic  patches,  more  or  less  confluent; 
the  scarlatiniform,  where  the  cutaneous 
surface  is  of  uniform  coloration;  and  the 
amorphic  or  purpuric  form,  the  cutane- 
ous surface  being  tinged  a  dark  red, 
which  does  not  disappear  upon  pressure, 
and  in  which  purplish  patches  are  to  be 
observed. 

Miliaeis  Alba. — Under  this  name 
may  be  described  a  special  variety  of  the 
eruption,  consisting  of  diaphanous  vesi- 
cles upon  a  normally-colored  skin.  The 
sweating  becomes  less  marked  as  the 
eruption  progresses,  the  skin  remaining 
moderately  moist;  fever  is  less  active; 
general  debility  and  cephalalgia  dimin- 
ished. Nervous  phenomena  become 
quieted.  The  pulse-rate  greatly  dimin- 
ishes, falling  often  to  55  in  a  minute; 
cough  becomes  more  frequent,  ausculta- 
tion revealing  bronchial  rales;  constipa- 
tion persists.  The  stools  are  of  the  con- 
sistence and  appearance  of  tar,  and  quite 
foetid.  The  urine,  which  at  first  was  di- 
minished, and  in  some  cases  totally  sup- 
pressed for  several  hours,  resumes  its  nor- 
mal characteristics.  Albuminuria  is  not 
to  be  found.  Epistaxis  continues  in  some 
cases,  other  haemorrhages  being  added. 
Haemoptysis  occurred  infrequently. 

The  third  period  is  that  of  desquama- 


tion, which  process  may  take  place  dis- 
cretely at  separated  points,  or  in  large 
patches.  The  disease  has  virtually  come 
to  an  end  when  the  eruption  appears,  and 
usually  about  the  eighth  or  the  tenth  day 
convalescence  begins.  This  is  uncertain 
and  tardy. 

The  convalescents  present  pronounced 
anaemia;  very  often  there  is  oedema  of 
the  lower  limbs;  the  muscles  of  the  face 
exhibit  fibrillary  tremors;  the  tongue 
trembles  after  the  fashion  of  the  tongue 
of  paralytics;  insomnia,  persistent  ano- 
rexia, and  a  tendency  to  profuse  perspi- 
ration upon  the  slightest  exertion,  are 
noticed.  Among  the  rarer  phenomena 
are  rectal  crises  analogous  to  those  of 
locomotor  ataxia,  crises  of  costal  neural- 
gia, and  irregularity  of  the  heart.  These 
phenomena  disappear  gradually,  but  it 
may  be  two  months  or  more  before  the 
last  trace  of  the  disease  has  been  effaced. 

Among  the  anomalous  forms  of  the 
disease  is  that  without  eruption  and  that 
without  sweating. 

Etiology. — Miliary  fever  is  not  trans- 
missible by  contact,  but  by  infection, 
according  to  Thoinot.  It  is,  in  all  prob- 
ability, of  microbic  origin.  The  period 
of  incubation  may  be  very  short, — less 
than  twenty-four  hours.  The  maximum 
period  cannot  be  fixed.  Neither  age  nor 
sex  appears  to  have  any  influence  upon 
susceptibility,  but  the  disease  manifests 
a  curious  predilection  for  children  and 
robust  men,  as  also  for  alcoholics.  It  is 
endemo-epidemic  in  France,  England, 
Germany,  and  Italy.  It  recurs  in  the 
same  patient.  It  may  pass  from  the 
mother  to  the  foetus. 

Most  epidemics  occur  in  the  spring 
and  summer. 

Report  of  epidemic  that  occurred  in 
Austria  in  1893  and  which  continued 
almost  three  months.  Out  of  the  entire 
population  of  the  district,  5079  persons, 
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159  suffered:  128  children,  17  men,  and 
14  women.  Schaffer  (Wien.  med.  Blatter, 
No.  32,  '93). 

Treatment. — The  treatment  is  purely 
symptomatic,  the  aim  being  to  alleviate 
the  irritation  of  the  skin.  Bran  luke- 
warm baths  or  sponging  with  lime-water 
tend  greatly  to  allay  the  itching  and  en- 
courage the  resolution. 

Internally,  quinine  has  been  found  effi- 
cacious. Calomel  in  small  doses,  when 
administered  early,  is  thought  to  shorten 
the  disorder.  The  measures  adopted  for 
the  treatment  of  scarlatinous  rash  is  also 
applicable  here. 

MILIARY  TUBERCULOSIS.  See  Tu- 
berculosis. 

MILK-SICKNESS. 

Definition.  —  A  disease,  usually  met 
with  west  of  the  Allegheny  Mountains 
and  in  North  Carolina,  thought  to  be 
communicated  to  man  by  milk,  butter, 
cheese,  and  meat  obtained  from  lower 
animals  suffering-  from  the-  "trembles." 

Symptoms. — The  early  symptoms  re- 
semble somewhat  those  cf  typhoid  fever: 
lassitude,  languor,  anorexia,  dull  head- 
ache, and  thirst.  After  a  few  days  the 
fever  becomes  marked,  there  is  gastral- 
gia,  nausea  and  vomiting,  a  heavy  breath, 
and,  as  a  rule,  constipation.  The  tongue 
appears  enlarged,  and  when  drawn  out  is 
tremulous.  The  foetidity  of  the  breath 
becomes  so  great  as  to  constitute  a  char- 
acteristic feature;  it  suggests,  according 
to  Graff,  that  observed  in  variola.  Nerv- 
ous manifestations  soon  become  notice- 
able, restlessness  and  convulsions  alter- 
nating with  periods  of  apathy  and  som- 
nolence, gradually  merging  into  a  low 
typhoid  state,  during  which  the  patient 
may  succumb. 

The  mortality  of  this  disease  was  quite 
large  when  the  Western  States  were  first 


settled,  but  the  prevalence  of  the  disease 
and  its  death-ratio  have  gradually  de- 
creased. The  clearing  of  forests  and  the 
drainage  of  marshes  are  thought  to  have 
done  much  to  bring  about  this  result. 

Under  proper  management  the  prog- 
nosis is  usually  favorable.  The  active 
stage  of  the  disease  is  very  variable,  how- 
ever, and  death  may  occur  as  early  as 
forty  hours  after  the  onset.  On  the  other 
hand,  the  disease  may  last  a  month. 

Etiology  and  Pathology. — As  stated, 
the  disease  is  thought  to  occur  in  man 
as  the  result  of  infection  from  food  de- 
rived from  animals  suffering  from  the 
"trembles."  Beef,  veal,  and  mutton  rep- 
resent the  mOst  dangerous  meat  in  this 
connection,  cattle  and  sheep  being  sus- 
ceptible; milk,  butter,  and  cheese  ob- 
tained from  cows  and  goats,  especially 
the  first  named,  however,  are  thought  to 
constitute  the  main  sources  of  infection. 
The  toxic  character  of  these  contami- 
nated foods  have  been  proved  by  experi- 
ments, dogs  fed  on  them  having  died 
within  a  few  days.  The  pathological 
lesions  have  not  been  established.  The 
disease,  as  it  occurs  in  animals,  is  thought 
to  be  of  telluric  origin. 

Treatment. — Prophylaxis  is  of  primary 
importance.  Unfortunately,  the  disease 
may  be  latent  in  an  infected  animal  be- 
fore active  symptoms  appear.  In  the 
cow,  for  instance,  the  "trembles"  may 
only  become  apparent  when  the  animal 
is  rapidly  driven,  though  her  secretions 
may,  according  to  Graff,  be  infective. 
When  the  active  symptoms  appear  in  an 
animal,  staggering  and  trembling  are  the 
first  symptoms  to  draw  the  attention  of 
the  herder;  anorexia  and  congestion  of 
the  conjunctiva  are  then  noticed,  and 
rapidly  followed  by  spasmodic  jerks,  con- 
vulsions, and  death.  The  existence  of 
the  "trembles"  in  neighboring  districts 
should  awaken  the  watchfulness  of  the 
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local  physicians  and  these  should  insti- 
tute active  measures  to  prevent  infection 
of  the  inhabitants. 

As  soon  as  a  case  is  recognized,  a  saline 
purgative  should  be  administered  and 
the  elimination  of  the  toxic  elements  en- 
couraged by  the  copious  use  of  pure  water 
and  diaphoresis.  The  supporting  meas- 
ures now  indicated  are  mainly  useful  in 
sustaining  the  patient  through  the  period 
during  which  the  system  is  gradually, 
freeing  itself  of  the  poison  ingested. 

MISCARRIAGE.    See  Abortion. 

MITRAL  VALVES.  See  Valvular 
Diseases  of  the  Heart. 

MORPHINE,  OR  MORPHIA.     See 

Opium. 

MORPHINOMANIA  AND  OPIUM 
HABIT. 

Definition. — Morphinomania  and  the 
opium  habit  may  be  defined  as  an  irre- 
sistible craze  for  morphine,  opium,  or 
any  of  the  preparations  of  the  latter  drug. 
The  term  "morphinism"  is  applied  to  the 
symptom-complex  resulting  from  the  un- 
due use  of  morphine. 

Symptoms. — Though  the  effects  of  the 
drug  may  be  somewhat  modified  by  the 
idiosyncrasy  of  the  individual  opium 
habitue,  there  is  a  certain  train  of  symp- 
toms which  usually  follows  the  consump- 
tion of  a  dose  sufficient  to  procure  the 
characteristic  action.  A  few  minutes 
after  the  dose,  with  a  shorter  interval 
when  given  hypodermically,  the  face  is 
suffused  with  a  blush,  with  probably  a 
well-defined  hectic  spot.  The  eyes 
sparkle  with  unwonted  brilliancy.  The 
countenance  is  ruddy  and  the  expression 
animated.  This  is  the  stage  of  excite- 
ment or  exhilaration.  The  pulse  beats 
faster  and  muscular  activity  is  increased. 


This  exhilaration  gradually  subsides 
into  a  sense  of  complete  happiness,  satis- 
faction, and  repose,  with  a  slower  pulse- 
rate  and  muscular  quietude.  This  con- 
stitutes the  second  stage. 

A  vacant  look,  with  an  occasional 
gleam  of  momentary  consciousness, 
ushers  in  the  third  stage.  The  opiized 
gradually  sinks  into  a  state  of  torpor, 
from  which  he  is  with  difficulty  aroused. 
The  only  effectual  means  of  arousing 
him  is  to  administer  a  fresh  dose  of  the 
narcotizing  agent.  The  face  looks  pale 
or  dusky,  the  skin  is  withered,  the  pupils 
are  contracted  to  the  size  of  a  pin's  head. 

The  vascular  system  is  relaxed  in  the 
first  stage  and  slightly  tightened  up  in 
the  second,  this  contraction  being  in- 
tensified in  the  third.  The  awakening 
from  the  third  stage  of  torpor-prostra- 
tion, and  apparently  impending  death,  is 
wretched.  Tremors  are  succeeded  by 
growing  restlessness,  and  with  returning 
consciousness  there  is  an  overwhelming 
sense  of  intolerable  uneasiness,  distress, 
and  depression,  which  imperiously  craves 
for  a  renewal  of  the  bewitching  soporific. 
In  this  state  of  reaction  the  agony,  or 
desperation,  is  sometimes  so  acute  that 
suicide  or  homicide  has  been  the  issue. 

Case  of  a  morphinoraaniac,  who  was 
affected  with  somnambulistic  spells, 
when  he  would  get  up  during  the  dark- 
ness of  night,  resume  his  official  work 
in  his  office,  and  indite  papers  full  of 
figures,  all  found  accurate  when  he 
awoke  to  consciousness.  Brazier  (Alien- 
ist and  Neurologist,  July,  '92). 

The  quantity  taken  is  sometimes  enor- 
mous. In  one  case  of  female  addiction  I 
have  known  as  much  as  one  pint  of  lauda- 
num drunk  daily;  and  in  a  male  case  150 
grains  of  solid  opium  eaten  in  the  same 
period,  and  31  grains  taken  at  one  dose. 
One  male  patient  injected  20  grains  of 
morphine    per    diem    in    divided    doses 
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under  the  skin.  Another  took  60  grains 
on  an  average  each  day.  But  the  ordi- 
nary amount  of  the  narcotic  usually 
taken  by  opium  inebriates  is  very  much 
less  than  any  of  these  extraordinarily  ex- 
cessive quantities.  In  my  observation 
the  average  daily  allowance  of  laudanum 
has  been  rather  over  1  ounce,  of  opium 
about  30  grains,  and  of  the  hypodermic 
self-administration  of  morphine  salts 
about  8  grains.  These  quantities,  as  well 
as  the  more  excessive,  have  sometimes 
been  taken  daily  for  periods  of  months 
and  years. 

Case  of  physician's  wife  who,  after  40 
grains  hypoderinically  and  one  or  two 
5-grain  doses  daily  by  mouth,  advanced 
to  from  60  to  75  grains  daily  of  mor- 
phine by  the  mouth  only,  and  at  one 
dose.  Afterward  she  resumed  the  hypo- 
dermic injection  of  40  to  50  grains.  One 
laudanum-taker  of  twenty-two  years' 
standing  reached  nearly  a  pint  per  day. 
J.  B.  Mattison  (Times  and  Register, 
Oct.   18,  '92). 

Case  of  double  addiction  (morphine 
and  cocaine)  whose  daily  ration  was  60 
grains  of  morphine  sulphate  and  70 
grains  cocaine  "  hydrochlorate  hypoder- 
mically: and  one  of  laudanum,  17  fluid- 
ounces  being  taken  daily.  S.  Lett  (Times 
and  Register,  Oct.   IS,  '92). 

My  experience  is  that  among  male 
adults  the  increase  is  chiefly  in  opium- 
smoking  and  morphine  injection,  and. 
among  females,  mainly  in  laudanum. 

Opium  smoked  is  more  quickly  ab- 
sorbed than  opium  eaten,  but  it  is  less 
harmful,  as  only  a  comparatively  limited 
quantity  can  be  inhaled  at  a  time.  With 
the  latter  mode  of  use  there  is  greater 
disorder  of  digestion.  Opium  drunk  in 
a  liquid  form  may  be  classed  alongside 
opium  taken  as  a  solid.  The  speedier 
absorption  of  laudanum  is  more  than 
counterbalanced  by  the  smaller  quantity 
that  can  be  taken  on  account  of  the 
larger  bulk.  The  hypodermic  injection 
of  morphine  is,  however,  the  most  swift 


and  the  most  potent  of  all  the  methods 
of  administration.  The  effect  is  almost 
immediate.  The  simplicity,  ease,  and 
celerity  with  which  the  narcotic  effect 
can  be  secured  have  combined  to  make 
this  subcutaneous  process  of  self-admin- 
istration peculiarly  popular  and  seduc- 
tive. 

Xo  one  can  describe  the  torture  experi- 
enced by  opium  inebriates  on  the  failure 
of  the  supply  of  a  fresh  dose  at  the  ac- 
customed time.  While  in  this  fatuous, 
listless,  irritable  condition,  the  patient 
will  at  once  become  lively,  clear-headed, 
and  brilliant  on  the  exhibition  of  a  suffi- 
cient dose.  This  depraved  physical  state 
is  a  pathological  condition:  a  physical 
depression  which  clamors  for  a  renewal 
of  the  potion  as  soon  as  the  pleasurable 
effects  of  the  preceding  dose  have  dis- 
appeared. 

Alcohol  infuriates  many  of  its  users. 
Opium,  on  the  contrary,  while  its  effects 
.are  somewhat  varied,  comparatively 
rarely  hurries  its  devotees  into  a  thou- 
sand extravagances,  eccentricities,  and 
misdeeds.  In  alcoholic  public-houses 
are  frequently  to  be  heard  heated  argu- 
ments and  disturbances.  In  opium-dens 
there  is  usually  an  atmosphere  of  quiet 
and  repose.  Withal,  however,  opium  in 
some  cases  begets  foolish  and  fatuous 
acts.  On  the  inhabitants  of  the  Malay 
peninsula,  as  on  a  few  other  peoples, 
opium  seems  to  have  sometimes  an  ex- 
citable effect.  A  large  dose  will  affect 
some  Malays  so  that  they  will  "run 
amok,"  attacking  everyone  in  their  way. 

The  alcohol-inebriate  is  often  notori- 
ous^ untruthful,  the  opium  inebriate 
only  comparatively  so.  He  usually  pleads 
guilty  if  accused  of  the  habit,  and  readily 
tells  you  about  it,  although  some  opiists, 
like  many  alcoholics,  will  deny  that  they 
ever  touch  the  drug,  though  at  that  very 
moment  they  are  consuming  it. 
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The  testimony  on  oath  of  the  habitual 
morphine-taker  is  worthy  of  discredit  in 
legal  matters.  Henry  Freeman  Walker 
(Med.  Pee.,  Nov.  16,  '95). 

Patients  suffering  from  morphinism  are 
liars.  They  become  slovenly,  dirty,  and 
untidy.  Physically,  they  are  thin,  sal- 
low, and  ansemic;  they  look  prematurely 
old,  their  hair  falls  out,  their  teeth 
decay,  their  nails  become  brittle,  and 
they  suffer  from  dyspepsia  and  great 
constipation.  The  mouth  is  dry  and  the 
pupils  are  contracted.  Hale  White 
(Guy's  Hosp.  Gaz.,  Mar.  19,  '98). 

The  opium-drunkard  is,  on  the  whole, 
more  of  a  slave  than  the  alcohol-drunk- 
ard. It  is  more  difficult  to  keep  within 
limited  indulgence  with  opium,  so  that 
"moderate"  or  "restricted"  opium  con- 
sumption is  very  much  more  difficult  of 
accomplishment  than  "moderate"  or  "re- 
stricted" drinking  of  alcohol  intoxicants. 
It  must  not,  however,  be  supposed  that  a 
continued  moderate  or  restricted  con- 
sumption of  opium  is  impossible.  In 
opium-using  countries  the  majority  are 
able  to  limit  the  quantity  which  they 
consume. 

Many  male  opium-inebriates  are  im- 
potent, the  capacity  returning  on  discon- 
tinuance of  the  narcotic  habit.  To  a  less 
extent  an  allied  phenomenon  is  exhibited 
in  females,  failure  of  conception  fre- 
quently taking  place  after  the  habit  has 
been  fairly  launched.  Amenorrhoea  and 
irregular  menstruation  are  common. 

Menstruation  seriously  interfered  with 
or  entirely  suppressed  in  nearly  all  eases 
of  the  morphine  habit.  Sherman  (Med. 
World,  Nov.  8,  '88). 

Cessation  of  menstruation  in  cases  of 
insanity  treated  by  morphine  injections 
for  a  continuous  period,  with  return  of 
menstruation  upon  cessation  of  the  mor- 
phine. Poller  (Berliner  klin.  Woeh., 
Nov.  26,  '88). 

Morphine  does  not  abolish  the  sexual 
appetite  in  women.  Offspring  are  gener- 
ally born  with  congenital  heart  disease. 
Hoppel  (Med.  and  Surg.  Peporter,  Sept. 
10,  '92). 


Morphine   produces   impotence   in   the 
male    and    amenorrhcea    in    the    female. 
Editorial   (Med.  Eec.;    Bull,  of  Pharm., 
June,  '97). 
The  effect  of  long-continued  opiism  is 
seen  rather  in  nervous  disquietude  and 
excitability,  leading  to  speculation  and 
gambling.     There  is  frequently  associ- 
ated immorality,  the  latter  vice  being  en- 
couraged for  purposes  of  gain  by  many 
keepers  of  these  dens.    There  is  an  erotic 
influence  in  many  cases  during  the  earlier 
stages.     Murder  has  been  committed  in 
the  ungovernable  fury  of  disappointed 
narcotic  lewdness. 

Simple  morphinism  rarely  causes  a 
state  of  mental  alienation  sufficient  to 
allow  a  plea  of  irresponsibility.  It  never 
produces  irresistible  impulse,  but  in  the 
more  profound  disturbance,  known  as 
morphinomania,  irresistible  impulse  and 
other  pronounced  mental  disturbances 
may  occur.  Pegnier  (Essai  Crit.  sur 
lTntox.  Chron.  par  la  Morphine  et  sur 
ses  Diverses  Formes,  '90). 

A  common  feature  of  all  narcotic  in- 
ebriety is  the  frequent  perversion  of  the 
affections.  Love  is  transformed  into 
hate,  and  the  narcomaniac  not  unseldom 
loathes  the  sight  of  the  devoted  com- 
panion whom,  in  his  prenarcotic  years, 
he  cherished  with  the  tenderest  affection. 
Opium  transforms  the  manly,  high- 
toned,  pleasant  companion  into  an 
effeminate,  driveling,  querulous  bore. 

In  some  localities,  especially  in  China, 
the  opium  degradation  is  so  terrible  that 
gross  immorality  abounds.  So  intense  is 
the  crave  that  a  man  has  been  known  to 
mortgage  his  mother  and  sell  his  wife  to 
gratify  it.  One  man  sold  his  wife  for 
£12,  and  smoked  the  proceeds.  This 
crave  robs  a  man  of  his  resources,  unfits 
him  for  work,  and  hurries  him  to  an 
untimely  end. 

To  opium  is  due  a  large  percentage  of 
mortality  among  children:  crime,  murder, 
and  disease.  More  than  three-fourths  of 
between  800  and  900  prisoners  in  Jeypore 
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Central  Prison  used  opium,  quite  one-half 
of  them  to  excess.  Valentine  (Indian 
Med.  Gaz.,  June,  '91). 

One  hundred  thousand  persons  commit 
suicide  by  opium  every  year  in  China. 
J.  L.  Maxwell  (Lancet,  Jan.  28,  '93). 

In  Hardoi,  of  ISO  suicides  in  three 
years,  97  were  from  opium,  80  per  cent, 
of  these  being  women.  McReddie  (Lan- 
cet, Jan.  28,  '93). 

Morphine  produces  abulic  states,  which 
predispose  to  imperative  conceptions, 
leading  to  theft,  usually  of  a  senseless 
type.  J.  G.  Kiernan  (Jour,  of  the  Amer. 
Med.  Assoc,  Dec.  11,  '97). 

Diagnosis  and  Complications.  —  Al- 
though it  has  often  been  asserted  that 
the  opium-slave  is  easily  recognized  by 
his  glazed  eye,  hollow  cheeks,  wasted 
frame;  dry,  parchment-like  skin;  sloth- 
ful habit,  and  livid  countenance,  the 
opiomaniac  and  morphinomaniac  are 
often  difficult  of  detection,  if  they  have 
a  supply  of  the  drug  about  them. 

[In  one  case,  a  brilliant  young  medical 
student  had  habitually  taken  opium  for 
two  years  without  the  habit  having 
been  suspected  by  the  chum  who  shared 
his  rooms.  The  truth  was  disclosed  un- 
expectedly, owing  to  an  unusually  large 
dose  having  been  taken  by  mistake.  It 
is  astonishing  how  dextrous  with  the 
hypodermic  syringe  the  inebriate  be- 
comes. I  have  seen  a  body  speckled  all 
over,  except  on  the  head,  face,  and  neck, 
with  minute,  dark,  indurated  spots, 
though  usually  the  thighs  are  the  favor- 
ite injecting  field.     Norman  Kerr.] 

The  diagnosis  of  morphinism  is  easy. 
On  examining  the  arms,  scars  caused  by 
the  use  of  the  hypodermic  syringe  are 
readily  seen.  Hale  White  (Guy's  Hosp. 
Gaz.,  Mar.  19,  '98). 

Case  in  a  physician  who  had  a  marked 
albuminuria,  absolute  anorexia,  and  ob- 
stinate constipation.  The  skin  was  pig- 
mented dark  brown  and  the  patient  de- 
formed, the  entire  body  leaning  to  the 
right,  this  being  the  result  of  infiltration 
of  the  abdominal  parietes  by  an  inflam- 
matory process.  There  were  also  innu- 
merable abscesses  in  the  skin.  Gradual 
withdrawal  of  the  drug  resulted  in  cure. 


M.  Paul  Sollier   (Le  Progres  Med.,  May 
12,   1900). 

Iu  quite  a  number  of  cases  of  opiate 
inebriety  I  have  noted  that  a  spell  of 
inebriate  indulgence  is  invariably  accom- 
panied by  severe  persistent  pain  in  the 
epigastric  region,  yielding  after  a  few 
days  of  abstinence.  So  characteristic 
has  this  pain  been  that  I  have  been  en- 
abled thereby  to  diagnose  secret  inebriety 
of  both  forms. 

Symptoms  resembling  ague  are  occa- 
sionally seen,  in  both  the  presence  and 
absence  of  the  narcotic.  There  are  high 
temperature  and  shivering,  like  the  cold 
and  hot  stages  of  intermittent  fever. 
There  is  also  an  opiate  and  morphine 
trembling  delirium,  exclusive  of  the 
acute  wakeful  and  trembling  delirious 
state  supervening  on  sudden  withdrawal. 

Chronic  dysentery  is  a  frequent  com- 
plication in  confirmed  opiomania.  Dys- 
peptic and  neuralgic  painful  troubles  are 
among  the  most  common  ailments,  thus 
provocative  of,  or  intercurrent  with, 
opiomania.  A  harassing  cough  is  an  oc- 
casional complication. 

Evanescent  albuminuria  at  times  oc- 
curs, during  the  exhibition  of  the  drug 
and  also  after  its  discontinuance.  It  is 
apt  to  last  for  a  few  days  at  a  time  and 
to  recur  at  intervals. 

Permanent  albuminuria  may  develop 
under  prolonged  abuse  of  morphine. 
Huchard  (La  Sem.  Med.,  May  14,  '90). 
Two  cases  of  opium-eaters,  each  taking 
more  than  4  drachms  of  the  drug  daily, 
who  suffered  from  albuminuria.  Hingoli 
(Indian  Med.  Record,  Apr.,  '92). 

Cirrhotic  and  nephritic  disorders  are 
infrequently  seen  with  opium.  It  is  al- 
most a  tradition  of  the  medical  world 
that  disease  of  the  kidneys  is  apt  to  occur 
in  the  person  of  morphinomaniacs  and 
opiomaniacs;  but,  though  I  have  always 
been  expecting  to  discover  albuminuria 
in  this  group  of  narcomaniacs,  I  have 
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never  yet  detected  albumin  in  their 
urine,  except  when  the  kidneys  were 
affected  with  organic  kidney  disease  prior 
to  the  development  of  the  narcotic  symp- 
toms. 

Morphine  can  be  detected  in  the  urine. 
The  urine  in  morphinomania  reduces 
sulphate  of  copper  if  heated  with  caustic 
soda,  and  gives,  although  slowly,  an 
abundant  precipitate  of  copper  oxide, 
while  polarization  and  fermentation  give 
a  negative  result.  With  phenylhydrazin 
a  precipitate  of  osazone,  about  46  grains 
to  the  quart  of  urine,  is  obtained.  This 
osazone  is  distinguished  from  glucosa- 
zone  by  its  point  of  coagulation,  316.4" 
F.,  which  is  much  lower  than  that  of 
glucosazone,  and  by  the  fact  that  it  is 
soluble  in  water.  Salkowski  and  Jas- 
trowitz  (Centralb.  f.  d.  med.  Wissen., 
No.  19,  '92). 

To  detect  morphine  about  twenty 
ounces  of  urine  are  collected  from  the 
suspected  person.  If  it  has  not  an  acid 
reaction  it  should  be  acidulated  with 
dilute  hydrochloric  acid  and  concen- 
trated to  about  three  ounces,  when  it  is 
allowed  to  stand  in  a  cool  place  for 
twelve  hours;  then  filtered.  To  the 
filtrate  is  added  sufficient  sodium  car- 
bonate to  render  it  alkaline.  It  is  then 
allowed  to  stand  twelve  hours;  filtered 
and  the  precipitate  collected  and  washed 
with  distilled  water  made  slightly  alka- 
line with  sodium  carbonate  and  dried. 
The  dried  precipitate  is  digested  with 
pure  alcohol  at  a  gentle  heat  and  filtered. 
This  is  evaporated  to  dryness,  the  residue 
is  dissolved  with  dilute  sulphuric  acid, 
and  tested  for  morphine  by  the  iodic- 
aeid  test,  or  other  well-known  tests.  By 
this  method  morphine  can  be  obtained 
from  persons  taking  but  very  minute 
amounts  of  the  drug.  Stephen  Lett 
(Lancet,  No.  8,  '98). 
The  temperature  is  lowered  by  alcohol 
sometimes  several  degrees,  and  slightly 
raised  by  opium. 

Etiology. — Opium-inebriety  is  much 
more  common  in  the  United  States  than 
in  Great  Britain.  It  is  computed  by 
Crothers  that  there  are  100,000  opium 
inebriates  in  the  great  American  repub- 


lic.    For  one  case  in  England,  I  have 

known  thirty  in  the  United  States,  and 

I  have  had  the  opportunity  of  observing 

in  person  the  enormous  consumption  in 

some   of   the   States   of  the   American 

union.    The  medical  profession  seems  to 

afford  the  greatest  number  of  victims. 

Of    545    morphinomaniacs,    289    were 

doctors.     Lacassagne    (Brit.  Med    Jour., 

July  15,  '93). 

Seventy  per  cent,  of  personal  cases 
were  medical  men.  J.  B.  Mattison 
(Jour,  of  the  Amer.  Med.  Assoc,  Aug. 
4,  '94). 

Of  male  morphinists,  the  medical  pro- 
fession supplies  the  largest  number:  40 
per  cent.  Men  of  leisure  come  next,  with 
15  per  cent.;  then  merchants,  8  per 
cent.;  while  peasants,  clergymen,  and 
politicians  occupy  the  lowest  positions 
on  the  list.  Women  of  means  are  the 
most  numerous  class  among  the  females, 
43  per  cent.;  followed  by  wives  of  med- 
ical men,  10  per  cent.  Editorial  (Med. 
Record;    Bull,  of  Pharm.,  June,  '97). 

Statistics  as  to  morphine  habituis 
treated  in  Prussian  sanitariums  show 
that,  of  62  male  patients,  almost  one- 
third  were  physicians,  and  of  18  married 
female  patients,  3  were  wives  of  physi- 
cians. Editorial  (Phila.  Med.  Jour.,  Oct. 
8,  '98). 

The  reports  from  private  asylums  and 
public  hospitals  show  that  within  five 
years  medical  men  form  a  considerable 
part  of  their  inmates.  Specialists  of 
nervous  diseases  sustain  the  same  fact. 
The  young  and  the  middle-aged  men  are 
the  most  common  victims.  Often  they 
are  from  that  class  of  delusional  thera- 
peutists who  want  to  prove  everything 
by  personal  experience,  or  who  have  ex- 
alted conceptions  of  the  power  of  drugs, 
and  believe  that  researches  in  that  direc- 
tion will  open  the  road  to  a  physical 
millennium.  T.  D.  Crothers  (Med. 
Record,  Nov.  25,  '99). 

Since  1884  there  have  been  admitted 
into  the  Pennsylvania  Hospital  for 
the  Insane  31  physicians  who  were  ad- 
dicted to  the  use  of  alcohol  or  some  drug. 
In  many  of  these  cases  the  patients  used 
both  alcohol  and  morphine  and  several 
alcohol,  morphine,  and  cocaine.    In  these 
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fifteen  j'ears  the  hospital  has  received 
1023  men.  Qn  the  other  hand,  being  a 
hospital  for  the  insane  rather  than  a  re- 
treat for  inebriates,  it  probably  only  re- 
ceives those  patients  who  have  somewhat 
deteriorated  by  reason  of  their  habits. 
These  31  patients,  however,  were  not  so 
advanced  as  to  require  certification,  but 
went  voluntarily  to  the  hospital.  The 
above  does  not  confirm  Dr.  Crothers's 
charges  that  from  10  to  20  per  cent,  of 
physicians  are  intemperate  in  the  use  of 
alcohol  and  drugs.  Editorial  (Phila. 
Med.  Jour.,  Nov.  25,  '99). 

A  very  short  time  suffices  for  the  estab- 
lishment of  opium-inebriety.  It  is,  not 
infrequently,  silently,  yet  surely,  set  up 
in  from  four  to  sis  weeks.  The  period  of 
incubation  varies  in  duration  with  the 
idiosyncrasy  of  the  subject  and  the  means 
at  his  disposal  of  procuring  supplies  of 
the  deceiving  drug.  The  initiation  -of 
the  practice  of  opium-  or  morphine- 
taking  shows  some  different  starting- 
points  than  those  from  which  inebriates 
set  out  on  an  alcoholic  career.  The  most 
frequent  apology  with  which  I  have  been 
favored  by  opium-  and  morphine-  inebri- 
ates has  been  that  they  first  had  recourse 
to  the  drug  to  procure  sleep.  Insomnia, 
an  increasing  trouble  in  these  days  of 
mental  overpressure  and  overstrain,  is 
frequent  among  literary  workers  and 
members  of  the  learned  professions. 

In  the  United  States  the  intense  nerve- 
activity  and  exhaustion  of  the  people, 
and,  within  extensive  tracts  of  country, 
the  prevalence  of  malarial  fevers  of  a  low 
type,  with  their  depressant  sequela?,  are 
the  principal  introductions  to  opium-in- 
ebriety. 

A  sedative  for  the  relief  of  pain  has 
been  the  origin  of  the  habit  with  nearly 
as  many.  Obscure  and  intense  neuralgic 
pains  being  generally  relieved  as  by  a 
charm  by  morphine  introduced  subcu- 
taneously,  this  also  is  a  frequent  inaugu- 
ration   of    the    habit.      The    enormous 


amount  of  opium  given  to  children  in  the 
form  of  soothing  syrups  has  much  to 
answer  for  in  the  increase  among  us  of 
opium  indulgence. 

[Twenty  years  ago  a  gentleman  who 
was  a  martyr  to  unbearable  attacks  of 
sciatica  of  a  purely  neurotic  origin,  who 
had  been  thoughtfully  treated  and  kept 
from  this  perilous  practice  by  his  med- 
ical attendant,  went  off  to  consult  one 
of  the  greatest  surgeons  of  that  day. 
The  patient  in  a  day  or  two  thereafter 
returned  exulting  to  the  family  phy- 
sician, exhibiting  the  hypodermic  syringe 
which  had  been  ordered  by  the  con- 
sultant, and  demonstrating  the  dexterity 
with  which  he  could  perform  the  opera- 
tion. The  unfortunate  sufferer  had  not 
the  slightest  idea  that  this  self-medica- 
tion involved  any  danger.  Norman 
Kerr.] 

Neuralgia  is  the  most  prolific  cause  of 
morphinism.  J.  B.  Mattison  (Med.  Rec, 
Oct.  26,  '95). 

According  to  the  statistics  of  institu- 
tions for  the  treatment  of  opium-addic- 
tion, there  is  no  class  of  invalids  from 
which  there  have  been  more  opium  ha- 
bituts  recruited  than  chronic  neuralgics. 
Wendell  Reber  (Buffalo  Med.  Jour.,  Dec, 
'95). 

Injudicious  medical  prescription  has 
had  much  to  answer  for  in  introducing 
the  practice  of  the  autoinjection  of  nar- 
cotics. 

Case  of  chronic  morphinism  in  which 
the  drug  was  taken  in  solution  by  rectal 
injection  in  enormous  doses,  estimated 
about  5  pounds  in  ten  years.  Brazier 
(Jour,  de  M6d.,  July  19,  '91). 

Medical  practitioners  cautioned  against 
administering  opiates  for  the  relief  of 
pelvic  pain.  Hines  (Maryland  Med. 
Jour.,  Mar.  19,  '92). 

Nearly  all  personal  cases  of  narcotic 
inebriety  are  to  be  attributed  to  medical 
prescription  of  the  drug  in  the  first  in- 
stance. J.  B.  Mattison  (Med.  Rev.,  Feb. 
11,  '93). 

The  need  of  strict  enforcement  of  laws 
governing  the  sale  of  opiates  by  drug- 
gists emphasized.  Exposure  of  morphino- 
maniacs  by  registering  in  an  open  ledger 
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the  names  of  all  purchasers  of  opium  not 
presenting  the  prescription  of  a  repu- 
table physician,  recommended.  Happel 
(Atlanta  Med.  and  Surg.  Jour.,  July, 
'95). 

The  opium  habit  cannot  lay  claim  to 
great  indebtedness  to  direct  heredity, 
though  its  descent  through  three  gener- 
ations has  been  observed.  It  is,  in  a  vast 
number  of  cases,  an  undoubted  disease, 
a  functional  neurosis,  whence  arises  a 
physical  crave  for  a  renewal  of  the  sensa- 
tion of  intoxication.  Thus  considered,  it 
is  important  to  bear  in  mind  that  a  con- 
siderable proportion  of  opiomaniacs  are 
the  subjects  of  neurotic  inheritance. 
Alcoholism  in  parents  may  tend  to 
opium  excess  in  the  children,  or  to  some 
other  interchangeable  neurosis. 

The  opium  habit  appears  most  fre- 
quently in  persons  with  a  neurotic  and 
opium  diathesis,  persons  suffering  from 
disturbances  of  nutrition,  and  those  who 
are  invalids  or  have  the  entailment  of  a 
previous  disease  or  injury.  Crothers 
(Quarterly  Jour,  of  Inebriety,  Apr.,  '92). 
The  offspring  of  the  victim  to  the 
morphine  habit  has  a  condition  of  the 
nervous  system  such  as,  once  subjected 
to  some  exciting  cause,  develops  the 
tendency  rapidly.  Hoppel  (Quarterly 
Jour,  of  Inebriety,  Oct.,  '92). 

A  few  of  the  most  important  causes 
which  lead  to  the  habitual  use  of  opiates 
are:  First.  Inheritance.  It  has  been 
proved  that  women  who  become  preg- 
nant while  using  opium  are  very  likely 
to  miscarry,  but  that  when  they  go  to 
full  term  the  majority  of  the  children 
die  unless  given  paregoric  or  some  other 
form  of  opium,  but  an  inherited  tend- 
ency to  narcotics  or  stimulants  is  more 
frequent.  Second.  Severe  pain,  long  con- 
tinued. Third.  Overwork  and  loss  of 
sleep.  A.  J.  Pressey  (Cleveland  Jour,  of 
Med.,  Jan.,  '99). 

Though  some  children  of  opium-in- 
ebriates inherit  a  debilitated  constitution 
consequent  on  parental  indulgence,  the 
proportion  who  are  so  weighted  is  not 
large  compared  with  the  proportion  of 


children  afflicted  with  alcoholic  heredity. 
Yet,  in  a  substantial  proportion  of  opium 
cases  both  the  inebriate  and  neurotic  in- 
heritance has  been  traced,  in  some  in- 
stances one  and  in  other  instances  both 
forms  of  transmission  being  present.  The  ' 
narcomaniacal  diathesis  seems  to  occur  in 
a  dissimilar  as  well  as  in  a  similar  form. 
In  favoring  circumstances  under  the  in- 
fluence of  inebriate  exciting  causes,  the 
progeny  of  opium-drunkards  have  exhib- 
ited a  tendency  to  alcoholic  excess,  and 
the  children  of  alcoholists  to  opiate  in- 
temperance. 

The  number  of  babies  forced  into  the 
opium  habit  is  appallingly  large.  At  the 
Babies'  Hospital  in  New  York  investiga- 
tion showed  that  over  half  of  the  pa- 
tients received  under  six  months  of  age 
had  been  systematically  drugged  with 
opium  in  the  form  of  paregoric  or  sooth- 
ing syrup. 

An  infant  may  become  as  firmly  ad- 
dicted to  opium  as  an  adult,  and  feels  as 
keenly  its  withdrawal.  They  acquire  the 
habit  in  one  of  three  ways:  Through  the 
mother,  who  does  not  realize  the  harm 
she  is  doing,  but  resorts  to  soothing 
syrup  or  some  other  opium  preparation 
to  obtain  quiet  and  rest  for  herself; 
through  the  nursery  maid  or  other  at- 
tendant, who  neither  knows  nor  cares 
what  the  result  may  be  so  long  as  she 
is  spared  from  trouble;  through  the 
monthly  nurse,  many  of  whom  make 
capital  upon  their  ability  to  keep  a  child 
quiet.  The  physician  is  often  at  fault 
in  advising  the  administration  of  pare- 
goric for  the  minor  aches  and  pains  of 
the  infant.  Editorial  (Archives  of  Pedi- 
atries, May,  '99). 

Case  in  9-month-old  child,  weighing 
only  eight  or  nine  pounds.  Six  months 
before  the  mother  had  begun  administer- 
ing laudanum  for  colic,  giving  from  4 
to  20  drops,  aggregating  from  1  to  2 
drachms  daily.  Under  the  influence  of 
the  drug  the  infant  was  apparently  well, 
but  as  soon  as  it  was  withdrawn  there 
were  pain  and  fretfulness.  Gradual  re- 
duction of  the  dose  until  cessation  was 
followed  by  a  prompt  recovery.     W.  F. 
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Boggess  (Archives  of  Pediatrics,  May, 
'99). 
Female  alcoholic  inebriates,  especially 
in  England,  are  very  common.  Female 
opium-inebriates  are  rare.  In  China  and 
other  Eastern  countries  a  very  much 
larger  proportion  of  females  are  victims 
of  opium-inebriety  than  in  Great  Britain 
or  America.  In  many  opium-dens  in 
those  Oriental  regions  women  form  no 
inconsiderable  ratio  of  the  smokers. 

The  Burmese  appear  most  incapable  of 
using  opium  in  moderation,  while  in 
China  the  majority  are  able  to  limit  their 
consumption,  and  never  increase  their 
daily  allowance. 

The    legitimate     Chinese     imports    of 
Maliva   opium,   the   product   of   Central 
India,  alone  exceeds  2000  tons.    The  im- 
portation of  Bengal  opium  amounts  to 
about  1200  tons.    Hart  (Brit.  Med.  Jour., 
Mar.  6,  '89). 
The  greatest  liability  is  between  30 
and  50  years  of  age,  the  number  of  cases 
below  and   above  that  age  being  com- 
paratively few. 

Pathology. — The  pathological  changes 
which  have  been  observed' in  opiism  are 
few  and  limited.  The  shrunken  and 
withered  appearance  of  the  habitual 
opium-inebriate  is  a  fair  representation 
of  his  internal  physical  state.  The  re- 
peated contraction  of  the  vessels  impairs 
the  nutritive  process.  When  the  opium 
habit  has  become  a  disease  it  alters  nutri- 
tion and  perverts  vital  function. 

Morphine  in  the  body,  by  taking  up 
oxygen,  is  changed  into   oxidimorphine, 
which  latter  gives  rise  to  symptoms  of 
abstinence.     Use  of  atropine  for  relief  is 
irrational    and    should    be     abandoned. 
Erlenmeyer    (Amer.   Jour,    of   the   Med. 
Sciences,  Apr.,  '94). 
A  striking  point  of  difference  is  that 
there  are  few  animals  which  cannot  be 
alcoholized,  while  opium  is  innocuous  to 
many.     Elephants,  horses,  dogs,  monk- 
eys,  and   jelly-fish  have  been  brought 
under  the  influence  of  alcohol. 


In  carefully-conducted  scientific  ex- 
periments representatives  of  the  brute 
creation  have  been  slain  prematurely  by 
both  acute  and  chronic  alcohol  poison- 
ing. On  the  other  hand,  pigeons  live  and 
thrive  on  opium. 

Principal    conclusions    of    experiments 
on  cats  for  purpose  of  producing  mor- 
phinism are  as  follow:     (1)   morphine  is 
always,  and  in  all  doses,  an  excitant  and 
convulsant  to  the  cat;    (2)  this  is  mani- 
fested   by    agitation,    hyperexcitability, 
hallucinations,   and   a   restless   drunken- 
ness;    (3)   contrary  to  what  is  observed 
in  all  species  of  animals  in  which  this 
drug  is  an  hypnotic,  the  pupils  are  di- 
lated, the  '-espiration  and  the  heart  are 
accelerated,  the  chilling  of  the  peripheral 
parts     indicates     vasoconstriction,     and 
there  is  an  abundant  hypersecretion  of 
saliva;      (4)    the    employment    of    large 
doses  produces   an   exaggeration   of  the 
symptoms  mentioned,  and  a  modification 
in  the  gait  of  the  animal  is  observed, — 
it  frisks   about,   and    convulsive   shocks 
follow;     (5)  when  a  dose  of  7  c  grain  per 
2  l/a  pounds  of  the  animal  is  given,  it  is 
usually  fatal  to  the  cat,  which  becomes 
more  and  more  excited,  has  violent  con- 
vulsions, and  dies  in  a  state  of  tetanic 
rigidity;     (6)    contrary   to   what  is   ob- 
served in  animals  which  morphine  calms, 
the  young  subjects  are  less  sensitive  to 
it   than    the    old    ones,    and   in    all    the 
animals   of   this   species   in   which   mor- 
phine is  constantly  excitant  it  is  an  ex- 
cellent adjuvant  to  anaesthetics.   Guinard 
(Lyon  M§d.,  Aug.  16,  '91).' 
Organic  lesions  are  comparatively  rare. 
Even  when  premature  death  ends  the 
succession  of  alternating  states  of  woe 
and  bliss  which  constitute  the  opium-in- 
ebriate's  life,   functional    derangement, 
impairment    of    the    nutritive    process, 
nerve-exhaustion,  a  dried,  wrinkled,  ca- 
daverous   skin,    general    wasting    and 
emaciation,  and  a  bent  form  are  promi- 
nent links  in  the  lethal  chain. 

Opium  may  be  a  contributory  cause  of 
paralysis,  but  it  does  not  act  directly  as 
a  paralyzer. 
Prognosis. — Opium  transcends  alcohol 
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in  the  generation  of  a  more  irreclaimable 
and  incurable  diseased  condition.  Cured 
opium-inebriates  are  comparatively  fewer 
in  number.  It  is  much  more  difficult  to 
abandon  the  opium  than  the  alcohol 
habit.  In  China,  in  districts  where  al- 
most the  whole  population  indulge  to  ex- 
cess in  opium,  the  people  are  (humanly 
speaking)  beyond  the  pale  of  moral  and 
religious  effort.  The  perception  is  so 
clouded  that  they  are  not  amenable  to  in- 
tellectual and  other  elevating  influences. 
Opium  seems  to  take  an  even  closer  and 
more  enduring  hold  on  the  human  brain 
than  does  alcohol. 

The  morphinomaniac's  only  chance  of 
recovery  is  to  enter  some  hospital  and 
put  himself  unreservedly  into  the  hands 
of  a  doctor.  Grelletty  (Jour,  of  Mental 
Sci.,  July,  '93). 

In  the  young  the  prognosis  of  mor- 
phinism is  good.  Every  case — uncon- 
nected with  structural  lesion  or  if  nu- 
trition be  not  too  greatly  damaged  and 
if  given  proper  care — can  be  cured.  J.  B. 
Mattison  (Archives  of  Ped.,  Nov.,  '95). 

Reports  received  from  937  cases,  show- 
ing 421  treated  at  sanitariums,  with  63, 
or  15  per  cent.,  cured;  358,  or  85  per 
cent.;  failures:  of  the  number  of  cures 
reported  33  proved  relapses.  Of  560 
treated  at  home  there  are  268,  or  32  per 
cent,  of  cures,  and  4S  per  cent,  of  fail- 
ures. Editorial  (Med.  Summary,  Dec, 
'95). 

The  prognosis  of  morphinomania  is 
favorable,  although  relapses  are  frequent. 
Editorial  (Med.  Ree.;  Bull,  of  Pharm., 
June,  '97). 

Treatment.  —  In  morphine-inebriety, 
in  whatever  form  the  narcotic  has  been 
taken,  it  is  desirable  to  withdraw  the 
poison  as  speedily  as  may  be  practicable. 
But  the  difficulty  here  lies  in  the  prac- 
ticability. The  narcotic  has  been  sud- 
denly withheld,  and  it  has  been  gradually 
tapered  off.  Among  other  distressing 
symptoms  after  sudden  withdrawal,  the 
following  have  been  observed  in  an  aggra- 
vated form:    Rigors,   nausea,   vomiting, 


exhaustive  diarrhoea,  convulsions,  delir- 
ium, prostration,  and  collapse.  Languor 
and  sneezing  are  minor  troubles.  The 
agony  is  in  many  cases  indescribable,  and 
the  symptoms  are  so  alarming  that  the 
full  narcotic  dose  of  the  drug  has  had  to 
be  given  to  avert  a  fatal  issue. 

The  prisoners  at  the  Ahmedabad  Jail 
addicted  to  opium,  whose  opium  was 
stopped,  lost  weight  only  slightly  in  the 
beginning,  and  ultimately  gained  in 
weight.  J.  Benjamin  (Der  prakt.  Aerzt, 
Aug.  1,  '93). 

Six  cases  of  morphinomania  treated  by 
sudden  withdrawal  of  the  drug  with 
success.  Comby  (Le  Bull.  M6d.,  June ' 
24,  '94). 

Cases  reported  showing  that  sudden 
and  complete  withdrawal  of  the  drug  is 
not  followed  by  deleterious  results.  M. 
V.  Ball  (Med.  News,  June  29,  '95) ;  M. 
E.  Hughes  (N.  Y.  Med.  Jour.,  Mar.  2, 
'95)  ;  J.  M.  Taylor  (N.  Y.  Med.  Jour., 
Apr.  20,  '95) ;  Gaillard  (Revue  Inter,  de 
Med.,  etc.,  Feb.  10,  '95)  ;  Hodee  (These 
de  Paris,  '95) ;  Rendu  (La  Tribune  MSd., 
Nov.  8,  '94). 

The  violent  diarrhoea  and  vomiting  fol- 
lowing sudden  demorphinization  are  not 
usually  harmful,  being  due  to  sudden  re- 
newal of  hepatic  action,  and  the  conse- 
quent elimination  of  bile  probably  con- 
taining stored-up  morphine.  The  flow 
should  be  allowed  to  continue,  but  under 
strict  medical  supervision,  lest  bulbar 
.asphyxia  ensue.  Sollier  (La  Semaine 
M6d.,  Aug.  17,  '95). 

Sudden  method  of  withdrawal  in 
healthy  patients  who  are  taking  an 
amount  of  morphine  exceeding  8  to  10 
grains  per  day  favored.  Giles  de  la 
Tourette  (Bull,  de  Th6r.,  Sept.  15,  '95). 
In  hospital-practice  opium  or  its  prep- 
arations may  be  withdrawn  at  once  ab; 
solutely,  but  in  private  practice  this  is 
impossible.  Under  the  latter  conditions 
the  drug  is  withdrawn  gradually  and 
strychnine  in  large  doses  is  given  hypo- 
dermically,  and  equal  parts  of  red  cin- 
chona and  fluid  extract  of  coca — 1 
drachm  of  this — are  administered  by  the 
mouth.  If  the  nervous  paroxysms  are 
marked,  potassium  bromide  must  be 
added.     The  patient  should  be  kept  in 
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ignorance  of  the  amount  of  the  opiate 
taken  and  of  its  final  discontinuance. 
Robertson   (Med.  News,  Aug.  27,  '98). 

The  gradual  method  of  suppressing  the 
drug  should  only  be  employed  in  patients 
who  show  a  marked  morphine  cachexia. 
The  abrupt  method  may  be  used  when  a 
physician  is  at  hand  to  administer  a  dose 
of  the  agent  in  case  of  serious  collapse, 
and  is  suitable  for  cases  that  are  not  of 
long  standing,  or  in  which  the  patient  is 
young  and  free  from  cardiac  or  other 
visceral  lesions.  In  most  cases  an  inter- 
mediate method,  that  of  Erlenmeyer,  is 
advisable:  a  rapid  method,  but  not  ab- 
rupt, combining  the  safety  of  the  gradual 
method  with  the  quickness  of  the  other. 
The  patient  must  first  be  put  into  a  con- 
dition to  sustain  the  process  of  demor- 
phinization  by  appropriate  treatment, 
and  then  each  day  a  half  of  the  daily 
dose  may  be  cut  off;  when  the  dose  has 
become  very  small  the  drug  may  be  alto- 
gether discontinued.  For  severe  cases, 
eight  to  ten  days  are  usually  sufficient; 
for  slight  cases,  six  to  eight  days.  Jof- 
froy  (Gaz.  Hebdom.,  Dec.  10,  '99). 

My  sympathies  are  with  the  heroic 
course,  hut  the  sufferings  undergone, 
with  some  risks  (such  as  paralysis)  conse- 
quent on  the  peremptory  stoppage  of 
supplies,  have  forced  me  to  the  conclu- 
sion that  gradual  diminution  of  the  dose 
ought  to  be  the  rule.  Especially  is  this 
procedure  indicated  when  we  are  dealing 
with  parturient  habitues  and  with  their 
offspring. 

Three  cases  of  abstinence  symptoms 
in  newborn  children  of  opium-taking 
mothers,  who  were  unable  to  nurse  them. 
Kiernan  (Review  of  Insanity  and  Nerv- 
ous Disease,  Mar.,  '91). 

The  foetus  in  utero  may  survive  despite 
the  fact  that  large  doses  of  morphine  are 
taken  into  the  mother's  circulation. 
Morphinism  may  be  transmitted  directly 
from  mother  to  child  in  utero,  should  the 
fcetus  survive  gestation. 

Delivery  of  a  morphine  liabitite  who 
had  been  taking  daily  5  grains  of  mor- 
phine hypodermically,  of  a  well-developed 
child,  which  gradually  became  irritable, 
and    fretful,    and    finally    refused    food. 


One-twentieth  of  a  grain  of  morphine 
was  administered  hypodermically  with 
no  other  than  a  soothing  effect.  Under 
small  doses  the  child  has  continued  to 
grow  rapidly.  P.  C.  Layne  (Cincinnati 
Lancet-Clinic,  July  9,  '98). 

The  writer  uses  the  hydrobromate  of 
hyoscine  hypodermically,  in  doses  of 
from  1/aoo  to  Vh>  of  a  grain  in  the  treat- 
ment of  the  morphine  habit.  The  dose 
should  be  very  small  to  begin  with,  Va,,, 
of  a  grain,  and  increased  gradually  to 
Vim  of  a  grain.  As  morphine  and  strych- 
nine are  antidotes  for  hyoscine,  no  fear 
need  be  felt  of  producing  disastrous 
effects.  The  writer  has  never  seen  any 
bad  after-effects  from  its  use.  The  plan 
of  treatment  is  as  follows:  The  pa- 
tient is  kept  under  observation  for  a 
few  days,  and  the  amount  of  morphine 
and  cocaine  reduced  to  what  will  keep 
him  comfortable,  although  this  is  not 
necessary.  The  night  before  beginning 
the  use  of  hyoscine,  6  to  8  grains  of 
calomel,  in  combination  with  some  vege- 
table cathartic,  are  given,  and  this .  is 
followed  by  a  saline  the  next  morning. 
The  usual  morning  dose  is  given,  but 
when  the  patient  calls  for  morphine  in 
the  afternoon  hyoscine  is  substituted, 
and  from  this  time  for  thirty-six  to 
forty  hours  the  patient  is  kept  under 
the  influence  of  the  drug,  V»w  to  Vioo 
grain  being  given  every  two  or  three 
hours,  according  to  the  condition  of  the 
patient,,  but  never  enough  to  stupefy 
him  completely.  The  patient  should  be 
kept  in  bed  and  supplied  with  a  day  and 
night  nurse,  so  as  to  keep  him  under 
constant  surveillance.  If  the  pulse  be- 
comes weak  or  irregular,  strychnine  may 
be  given,  and,  if  necessary,  a  little  mor- 
phine or  codeine  is  added.  If  there  is 
need  for  a  hypnotic  the  writer  gives 
trional  or  chloral  hydrate,  with  bromide 
of  soda.  Large  doses  of  the  latter, 
given  for  a  few  days  preceding  the  treat- 
ment, will  allay  nervousness.  The 
after-treatment  is  the  same  as  in  other 
methods — tonics,  nourishing  diet,  and 
rest.  J.  M.  Buchanan  (American  Jour- 
nal of  Insanity,  Apr.,  1904). 

There  are  cases  in  which  immediate 
cessation   of   the   drug   occasions   com- 
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paratively  little  distress,  and  is  suc- 
cessful, but  these  have  been,  so  far  as  I 
have  seen,  exceptional.  I  generally 
spread  the  period  of  gradual  diminution 
of  the  dose  till  entire  discontinuance  of 
the  drug  over  four  or  five  weeks.  The 
length  of  this  tapering-off  process,  how- 
ever, depends  chiefly  on  the  daily  amount 
of  opium  or  morphine  used,  while  taking 
the  idiosyncrasy  of  the  narcotee  and  the 
effect  of  the  poison  on  the  individual 
constitution  into  account.  Occasionally 
three  weeks  suffice,  but  the  duration 
sometimes  extends  over  eight  weeks. 

The  following  method  of  treating 
chronic  morphinism  is  simple,  safe,  and 
satisfactory.  A  mixture  containing  5 
grains  of  bromide  of  sodium  to  a  drachm 
is  ordered,  and  a  drachm  of  the  mixture 
is  given  every  three  hours;  the  dose  is 
increased  by  a  drachm  every  day.  By 
the  time  the  patient  is  taking  the  '/.- 
drachm  doses  of  bromide  every  three 
hours  for  a  day  or  two  he  will  probably 
be  able  to  do  without  his  morphine.  If 
the  drowsiness  by  this  time  is  profound, 
the  bromide  may  be  stopped ;  if  it  is  not 
very  deep  the  dose  can  be  diminished  by 
5  grains  every  day  until  no  more  is  re- 
quired. J.  C.  Verco  (Australasian  Med. 
Gaz.,  Mar.  20,  '99). 

No  remedy  for  any  disease  fills  an  in- 
dication more  perfectly  or  gives  better 
results  than  does  hyoscine  in  the  treat- 
ment of  morphinism.  The  gradual  re- 
duction method  of  treating  morphinism 
should  be  discarded  as  useless  and  even 
hurtful;  the  sudden  withdrawal,  with- 
out some  agent  to  relieve  the  patient's 
suffering,  is  inhumane  and  dangerous. 
This  leaves  the  rapid  reduction  as  the 
only  one  of  the  old  methods  worthy  of 
consideration,  but  in  this  the  patient 
suffers  so  intensely  and  the  result  is  so 
seldom  a  cure  that  it  certainly  cannot 
be  regarded  as  a  satisfactory  or  suc- 
cessful treatment. 

The  painful  symptoms  attendant  upon 
the  abrupt  withdrawal  of  morphine  have 
a  natural  limit  of  a  few  days'  duration. 
By  the  use  of  hyoscine  these  days  may 
be  passed  in  comfort,  and  the  patient 


enabled  to  escape  the  nerve-strain  and 
shock  that  would  necessarily  have  at- 
tended such  an  ordeal  of  suffering..  In 
the  opinion  of  the  author,  hyoscine  not 
only  occupies,  but  fills,  when  properly 
used,  as  important  a  place  in  the  treat- 
ment of  morphinism  as  does  chloroform 
or  ether  in  the  practice  of  surgery.  Its 
office  is  very  similar  to  theirs.  It  saves 
the  patient  from  indescribable  suffering 
and  renders  the  unsafe,  impracticable, 
and  difficult,  safe,  practicable,  and  easy. 
In  a  series  of  nearly  400  cases  in 
which  the  writer  has  used  this  remedy 
he  states  that  only  in  two  or  three  cases 
has  delirium  or  delusions  of  any  kind 
been  present  as  long  as  forty-eight 
hours  after  the  last  dose.  Probably,  in 
one  case  out  of  ten,  such  symptoms  con- 
tinue twenty-four  hours  after  the  last 
dose,  but  in  fully  90  per  cent,  of  the 
cases  the  mind  was  perfectly  clear  by 
the  twelfth  hour  or  earlier,  and  re- 
mained so  thereafter.  In  many  cases 
the  delirium  subsides  by  the  fourth  to 
sixth  hour  after  the  last  dose.  G.  E. 
Pettey  (Medical  News,  Feb.  28,  1903). 

Potassium  and  sodium  bromides  are 
generally  indicated  to  subdue  the  ex- 
treme nervous  irritability,  with  henbane 
and  cannabis  Indica.  The  quantities  ad- 
ministered must  vary  with  the  individ- 
uality of  the  case.  Bearing  this  in  mind, 
the  formula  appended  may  be  taken  as 
a  guide: — 

I£   Potass,  bromid.,  gr.  xx. 
Sodii  bromid.,  gr.  xx. 
Tr.  cannabis  Indie,  fl.,  m.  xv. 
Tr.  hyoscyami  fl.,  m.  xv. 
Sp.  ammon.  aromat.  fl.,  m.  xx. 
Tinct.  cardamom,  co.  fl.,  m.  xx. 
Aq.  destillat.,  ad  fl.  oz.  iij. 

"When  the  patient  can  bear  the  im- 
mediate or  almost  immediate  withdrawal 
of  the  drug,  a  much  smaller  dose  of  this 
mixture,  repeated  once  or  twice,  will  be 
ample.  After  a  day  or  two  tonic  treat- 
ment can  be  begun. 

Dionin,   a  hydrochlorate   of  morphine 
ethyl  ether,  is  valuable  as  a  substitute 
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for  morphine.  The  morphine  is  grad- 
ually withdrawn.  When  the  amount  of 
morphine  taken  daily  has  been  reduced 
to  Vs  or  V3  grain,  it  is  well  to  stop  it 
altogether  and  substitute  the  dionin. 
One  grain  may  be  sufficient  to  quiet  the 
untoward  symptoms,  but  more  may  be 
required.  The  drug  is  quite  soluble  in 
water.  A  small  dose  given  in  the  be- 
ginning of  the  restlessness  will  give  re- 
lief, while  a  much  larger  dose  may  be 
without  effect  if  one  waits  until  the 
access  becomes  violent.  Fromme  (Ber- 
liner klin.  Woch.,  Apr.  3,  '99). 

Some  authorities  favor  the  administra- 
tion of  heroic  doses  of  the  bromides.  I 
do  not.  With  daily  doses  of  from  60  to 
100  grains  of  potassium  or  sodium  bro- 
mide it  is  easy  to  so  daze  and  inco-ordi- 
nate  an  inebriate  that  he  becomes  utterly 
helpless  and  totally  unable  to  help  him- 
self either  to  drink  or  anything  else. 
The  injurious  after-effects  which  I  have 
seen  to  follow  such  treatment  have  been 
too  grave  to  allow  me  to  warrant  such 
measures.  The  nervous  systems  of  some 
individuals  have  been  quite  shattered  by 
bromidism,  the  unfortunate  sufferers 
having  become  .complete  neurotic  wrecks. 
(See  Bromides,  volume  ii.) 

The  crave  for  opium  or  morphine  is 
dependent  on  an  abnormal  physical  con- 
dition, which  it  has  been  claimed  that 
sparteine  and  nitroglycerin  relieve.  It 
seems  to  me  that  all  the  benefit  derivable 
there  lies  in  their  potency  as  cardiac 
stimulants.  For  this  important  part  of 
the  treatment- — the  stimulation  and  brac- 
ing of  the  heart — digitalis  and  strophan- 
tus have,  in  my  hands,  been  invaluable, 
especially  the  former.  Sparteine  is  ad- 
ministered hypodermically,  and  nitro- 
glycerin is  given  in  tablets  or  in  a  1-per- 
cent, alcoholic  solution. 

In  opium  inebriety  there  is  often  se- 
vere and  prolonged  vomiting,  during  the 
earlier  stages  of  treatment  especially. 
When  these  symptoms  are  present  I  find 


it  advantageous  to  administer  the  bro- 
mides in  something  like  this  form,  for  a 
few  days,  till  the  night  draught  can  be 
retained: — 

I£   Potass,  bicarbonat.,  gr.  cxx. 
Potass,  bromid.,  gr.  lx. 
Sodii  bromid.,  gr.  xxx. 
Tinct.  cannabis  Ind.  fl.,  m.  xxx. 
Sp.  ammon.  aromat.,  fl.  dr.  j. 
Tr.  cardamom,  co.,  fl.  dr.  j. 
Aq.  destillat.,  ad  fl.  oz.  vj. 

M.  Sig.:  A  sixth  part  three  times 
daily  in  effervescence  with  an  acid  pow- 
der. 

I?  Acid,    citric,   six   powders   of   15 
grains  each. 

Sig.:   The  acid  powders. 

Tinct.  nucis  vomicae  should  often  be 
added  to  the  above  mixture  in  3-  to  6- 
minim  doses. 

Ice,  milk  and  lime-water,  or  milk  and 
soda-water  will  aid  in  counteracting  the 
vomiting. 

In  most  cases  I  begin  the  treatment 
with  4  grains  of  blue  pill,  following  by  a 
black  draught  or  Seidlitz  powder  next 
morning. 

In  all  cases  great  attention  should  be 
paid  to  the  diet,  which  should  be  nourish- 
ing, easy  of  digestion,  and  such  as  will 
not  be  rejected  by  the  stomach.  Pep- 
tonized milk,  beef-peptonoids,  broths, 
soups,  and  similar  preparations  are  good. 
As  soon  as  it  can  be  borne,  white-fish,  cut 
up  fine  with  a  little  of  the  juice  of  a 
lemon,  is  very  grateful.  Fresh  fruits  and 
green  vegetables  are  refreshing,  and  can 
be  retained  and  assimilated.  Fatty  foods, 
when  these  agree,  are  of  great  value  in 
the  remedying  of  nerve-starvation. 

The  toxic  effects  of  the  poison  are  con- 
siderably mitigated  by  the  gratification 
of  a  robust  appetite.  A  generous  con- 
sumption of  nourishing  food  in  some 
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measure  tends  to  protect  the  bodily 
organs  from  the  poisonous  influence. 
Unhappily  the  desire  for,  and  the  ca- 
pacity to  digest,  nutritive  food  is  gener- 
ally impaired. 

In  certain  cases  the  Turkish  bath  aids 
in  procuring  sleep  as  well  as  in  soothing 
the  nervous  irritability.  At  other  times 
these  objects  will  be  secured  more  easily 
and  cheaply,  occasionally  more  effectu- 
ally, by  the  wet  pack,  which,  however, 
must  be  carefully  applied,  or  it  will  do 
more  harm  than  good. 

[Dip  a  sheet  in  hot  or  tepid  water,  the 
former  being  preferable.  Wring  the  wet 
sheet  well,  and  closely  envelop  the  whole 
body  (except  the  head  and  neck)  in  the 
sheet.  Above  this,  leaving  no  part  of 
the  damp  sheet  uncovered,  roll  a  blanket 
round  the  body.  Then  add  successive 
wrappings  of  a  couple  or  more  blankets. 
The  patient  will  generally  be  in  a  pro- 
fuse perspiration  within  three-quarters 
of  an  hour.  He  should  not  be  allowed 
to  remain  in  the  pack  longer  than  75 
minutes,  even  when  sleep  has  not  been 
won. 

The  application  may,  in  suitable  cases, 
be  repeated  daily,  or  even  every  second 
or  third  day  according  to  circumstances. 
To  avoid  any  possible  risk,  the  pack 
should  be  applied  not  less  than  two 
hours,  or  more  than  three  hours,  after 
food.  I  have  seen  an  excellent  calmative 
influence  exerted  on  the  opiist  by  this 
simple  and  agreeable  procedure.  Wher- 
ever sedative  soporific  can  be  employed, 
in  all  forms  of  inebriety  I  prefer  it  to 
the  exhibition  of  large  doses  of  narcotic 
drugs  for  the  purpose  of  securing  sleep. 
Norman  Kerr.] 

I  pursue  a  similar  course  of  treatment 
in  morphine  injection,  the  dose  being 
steadily  diminished  day  by  day,  with  a 
weekly  full  narcotic  dose  of  opium  with 
belladonna,  or  chloral  with  bromides  at 
night,  instead  of  that  day's  reduced 
hypodermic  dose. 

Profession  urged  to  substitute  codeine 
for  morphine  whenever  practicable.    Mat- 


tison    (Med.   and   Surg.    Reporter,   Oct., 
'91). 

Heroin  is  an  excellent  substitute  for 
morphine  in  morphinism.     In  cases  tak- 
ing  12   grains   of   the   former   a   day,   2 
grains  of  heroin  hydrochloride  act  as  a 
substitute.     Increasing  doses  of  strych- 
nine and  cannabis  Indiea,  beginning  with 
V30  grain   of   strychnine   and  increasing 
the  dose  up  to  tolerance.    The  tolerance 
to  the  latter  found  remarkable  in  some 
cases,   giving   sometimes   as   high   as   a 
grain  a  day  of  strychnine.     The  craving 
for  the  drug  was  relieved,  and  at  the 
same  time  the  patients  were  free  from 
pain.    M.  B.  Ahlborn  (N.  Y.  Med.  Jour., 
Aug.  3,  1901). 
I  never  allow  opium-  or  morphine-  in- 
ebriates any  alcoholic  intoxicant  bever- 
age.     There   is   danger    of   alcohol-    or 
chloral-  inebriety  being  added  to  the 
opium  habit. 

Insurance  and  Morphinism. — Though 
opiomania  and  morphinomania  are  more 
difficult  of  cure  than  alcoholomania, 
pathological  science  has  not  as  yet  re- 
vealed any  post-mortem  appearances  in- 
dicative of  the  grave  organic  degenera- 
tion and  permanent  structural  alteration 
seen  in  the  bodies  of  intemperate  alcohol- 
takers.  The  particulars  of  some  twenty- 
five  cases  afterward  collected  and  pub- 
lished by  Christison  made  known  records 
of  forty  years'  career  of  opiumism  with- 
out any  apparent  physical  hurt.  It  is 
true  that  there  are  recorded  instances  of 
long  life  in  the  person  of  excessive  con- 
sumers of  alcoholic  intoxicants,  but  these 
are  regarded  as  exceptions  to  the  general 
rule  that  alcoholic  intemperance  shortens 
life. 

Yet  there  can  hardly  be  a  doubt,  in  the 
opinion  of  the  overwhelming  majority  of 
medical  observers,  that  continuous  ex- 
cessive opium-consumption  is  subversive 
of  good  health,  and  therefore  likely  to 
induce  premature  decay.  Decay  following 
disturbance  of  function  is  the  prominent 
feature  of  the  opiist's  slow  march  to  the 


500 


MORPHINOMANIA. 


MOUNTAIN-SICKNESS. 


grave.  Some  recent  medical  authorities, 
such  as  Sir  William  Moore  and  Dr.  Far- 
quharson  have  denied  that  opium-eating 
leads  to  premature  death;  and,  in  can- 
dor, I  am  bound  to  admit  that  I  have  not 
seen  sufficient  evidence  to  demonstrate 
those  structural  kidney  changes  which 
Dr.  Mattison  ("Opium-addiction  as  Re- 
lated to  Life-insurance,"  The  Doctor, 
Dec,  '90,  New  York)  seems  inclined  to 
believe  result  from  the  immoderate  use 
of  opium.  In  opiumists  and  morphino- 
maniacs  I  have  seen  albuminuria  present 
in  less  than  1  per  cent,  of  my  cases. 

Mattison  is  of  the  opinion  that,  in 
striking  contrast  to  the  prevalence  of 
transmission  in  the  genesis  of  alcoholic 
inebriety,  heredity  plays  but  an  insignifi- 
cant part  in  the  causation  of  opium-in- 
ebriety. I  agree  with  this  opinion  in  the 
main,  if  homogeneous  or  simple  inheri- 
tance is  meant,  but  disagree  if  trans- 
formed heredity  be  included.  In  my  ex- 
perience, a  large  proportion  of  those  per- 
sons who  "take  to  opium,"  and  every 
variety  of  inebriants,  inherit  either  the 
inebriate  diathesis  or  some  germane  neu- 
rosis which  is  transformed  into  opium, 
chloral,  or  other  intemperance  in  the 
descendant. 

Dr.  Mattison  obtained  from  the  med- 
ical officers  of  a  number  of  large  Amer- 
ican insurance-offices  the  course  pursued 
with  proposals  of  insurance  on  the  life  of 
ex-opiumists.  He  found  that  the  rule  was 
to  refuse,  and  demand  a  probation  of  from 
three  to  ten  years,  though  some  offices 
would  not  insure  such  lives  on  any  terms. 
On  the  whole,  giving  due  consideration 
to  all  the  probabilities  and  risks,  I  would 
suggest  that  one  and  a  half  years  of  pro- 
bation be  required  after  one  year's  indul- 
gence, three  for  two  years;  and  there- 
after six  months  for  every  two  years  of 
additional  addiction  ought  to  qualify  for 
the  acceptance  of  a  life  in  other  respects 


eligible  for  insurance.  I  would  add  the 
additional  condition  that  the  applicant 
be  not  above  forty-five  years  of  age  on 
this  probation. 

Norman  Kerr, 


MORVAN'S  DISEASE. 

Cord. 


MOUNTAIN-FEVER. 

Infectious  Fevers. 


See   Spinal 


See   Specific 


MOUNTAIN-SICKNESS. 

Definition. — This  term  is  given  to  a 
series  of  symptoms  resulting  from  dimi- 
nution of  the  atmospheric  pressure  when 
high  altitudes  are  reached.  Though 
termed  "mountain"  sickness,  it  might 
also  be  called  Walloon"  sickness,  since  it 
also  presents  itself  when  high  elevations 
are  attained  during  aerial  navigation 

Symptoms. — According  to  von  Liebig, 
it  affects  persons  unaccustomed  to  mount- 
ains at  a  height  of  10,000  feet  and  up- 
ward. The  symptoms  are  quick  pulse, 
rapid  breathing,- and  feelings  of  constric- 
tion and  weariness;  in  higher  degree, 
giddiness,  nausea,  loss  of  strength  in  the 
legs,  finally  engorgement  of  the  venous 
system  and  the  escape  of  blood  from  the 
superficial  capillaries.  The  same  symp- 
toms may  be  caused,  at  lower  levels,  by 
violent  exertion,  but  when  they  appear 
at  higher  altitudes  without  any  or  with 
very  slight  exertion,  they  are  due  to  the 
rarefaction  of  the  air.  The  expirations 
are  unconsciously  quickened  under  a 
lower  atmospheric  pressure;  whereas,  the 
greater  pressure  at  lower  levels  affords 
greater  resistance  to  the  expired  air,  and 
thus  makes  the  respiration  slower. 

The  temperature  is  slightly  raised — 
seldom  over  two  or  three  degrees.  When 
very  high  altitudes  are  reached,  haemor- 
rhages from  the  nose,  mouth,  and  ears 
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Pathology. — The  increased  frequency 
of  respiration  at  higher  levels  is  involun- 
tary, and  the  respirations  become  more 
shallow  to  compensate  for  it;  hence  the 
lungs  become  more  contracted,  and  they 
accommodate  less  blood.  Venous  stasis 
and  deficient  oxidization  ensue.  Though 
less  oxygen  reaches  the  lungs  when  rare- 
fied air  is  breathed,  causing  increased 
distress,  this  is  not  the  main  cause  of  the 
disorder.  A  person  must  be  accustomed 
to  the  atmosphere  of  higher  levels  be- 
fore a  normal  respiration  occurs  under 
the  altered  condition  of  atmospheric 
pressure. 

MOUTH  AND  LIPS,  DISEASES  OF 
THE. 

Catarrhal  Stomatitis. 

Definition. — An  acute  inflammation  of 
the  mucous  membrane  of  the  mouth 
usually  caused  by  local  irritation  or  oc- 
curring in  the  course  of  exanthematous 
diseases  or  prolonged  febrile  disorders. 

Symptoms. — Although  the  entire  buc- 
cal membrane  may  be  involved, — that  of 
the  tongue,  lips,  and  cheeks, — the  labio- 
gingival  region  is  usually  the  seat  of  the 
most  active  inflammatory  manifestations. 
Eedness,  heat,  tumefaction,  furring  of 
the  tongue,  and  local  discomfort  consti- 
tute the  symptoms  witnessed  in  light 
cases;  but  in  some,  and  particularly  in 
infants,  there  is  severe  pain,  sufficient, 
indeed,  in  the  majority  of  cases  to  pre- 
vent nursing.  Local  pain  also  attends 
a  form  of  stomatitis  observed  in  nursing 
women.  In  severe  eases  of  catarrhal 
stomatitis  the  tongue  appears  enlarged 
and  the  lingual  papilla?  project  promi- 
nently. The  saliva  is  greatly  increased 
in  quantity  and  is  often  sufficiently  acrid 
to  excoriate  the  lips  and  chin.  Minute 
areas  of  the  epithelial  covering  often  be- 
come transformed  into  small,  shallow, 
pultaceous,    and    quite    painful    ulcers. 


which  are  especially  sensitive  when 
touched  or  brought  into  contact  with 
other  mucous  surfaces  during  mastica- 
tion. Slight  fever  is  sometimes  present 
even  in  the  condition  occurring  inde- 
pendently of  infectious  febrile  disorders, 
of  which  catarrhal  stomatitis  is  a  fre- 
quent complication.  The  symptoms 
usually  last  from  four  to  ten  days. 

In  some  instances  the  oral  mucous 
membrane  is  dry,  the  inflammation 
manifesting  itself  by  the  presence  of 
heat,  pain,  and  redness.  This  consti- 
tutes the  "erythematous  catarrhal  stoma- 
titis" of  certain  authors. 

Etiology  and  Pathology. — Catarrhal 
stomatitis  may  be  primary  or  secondary. 
In  the  primary  form  the  causative  factor 
is  a  local  irritant, — mechanical,  chem- 
ical, or  thermal, — which  gives  rise  to  ex- 
cessive desquamation  of  the  epithelium. 
Undue  acidity  of  the  oral  secretions,  un- 
duly hot  or  cold  foods,  tobacco,  strong 
condiments,  fermenting  or  decomposing 
particles  of  food  through  insufficient 
cleansing  of  the  mouth  and  teeth,  etc., 
may  give  rise  to  the  affection.  In  the 
secondary  form  the  oral  inflammation  is 
symptomatic  and  often  attends  infec- 
tious diseases, — measles,  typhoid  fever, 
— and  other  exanthemata,  and  the  pro- 
longed fevers.  It  may  also  arise  through 
continuity  of  tissue  or  by  infection, 
owing  to  the  presence  in  neighboring 
structure  of  an  acute  inflammatory  dis- 
order, such  as  tonsillitis,  gingivitis,  pyor- 
rhoea alveolaris,  etc.  Gastric  disorders 
are  frequently  complicated  with  catar- 
rhal stomatitis.  This  oral  disease  may 
also  occur  as  an  evidence  of  general  de- 
pravity of  the  organism,  the  result  of 
unhygienic  surroundings  and  poor  food. 

In  the  true  catarrhal  form  thickening 
and  softening  of  the  mucous  membrane 
is  the  most  evident  pathological  feature: 
epithelial  erosions  covered  with  pulta- 
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eeous  masses  of  cells  undergoing  retro- 
grade metamorphosis  being  observed  in 
various  spots  in  marked  eases.  The  saliva 
is  usually  acid  in  reaction. 

Treatment. — The  internal  administra- 
tion of  chlorate  of  potassium,  frequently 
resorted  to,  is  a  pernicious  practice  in 
this  form  of  stomatitis,  owing  to  its  evil 
influence  upon  the  kidneys.  Employed 
in  saturated  solution  (about  1  drachm  to 
the  pint)  as  a  mouth-wash,  however,  it 
is  exceedingly  useful.  In  many  cases, 
borax,  10  grains  to  the  ounce,  is  more 
effective,  employed  frequently  during 
the  day  every  half-hour  and  with  espe- 
cial care  after  eating.  In  infants  the 
mouth  should  be  gently  cleansed  after 
each  feeding  and  a  preparation  of  boric 
acid,  15  grains  to  the  ounce  of  rose- 
water,  applied  with  a  swab,  or,  better,  on 
a  square  piece  of  soft  linen  over  the  fin- 
ger of  the  nurse.  "When  mastication  is 
difficult  or  very  painful,  the  local  appli- 
cation of  a  4-per-cent.  solution  of  co- 
caine to  the  sensitive  spots  affords  great 
relief  and  enables  the  patient  to  eat 
comfortably.  When  the  shallow  ulcers 
resist  less  active  measures  they  should 
be  lightly  touched  with  blue-stone  or  a 
weak  solution  of  some  of  the  silver  salts, 
preferably  the  nitrate. 

[In  catarrhal  stomatitis  perfect  clean- 
liness of  mouth  and  nipples  is  of  the  ut- 
most importance.  The  mouth  should  be 
cleansed  after  each  feeding  by  cotton 
wrapped  upon  a  small  rod,  or  by  in- 
ducing the  child  to  suck  ice-water  from 
a  piece  of  soft  linen.  Food,  as  far  as 
possible,  should  be  given  cold,  but  the 
child  should  not  be  taken  from  the 
breast.  Chlorate  of  potassium  is  useless 
and  often  harmful. 

If  the  disease  persist,  the  mouth  should 
be  penciled  with  a  V2-per-cent.  solution 
of  nitrate  of  silver  daily,  and  cracks  or 
ulcerations  should  be  touched  with  the 
mitigated  stick.  L.  Emmett  Holt, 
Assoc.   Ed.,  Annual,  '90.] 

In  stomatitis  ulcers  may  be  touched 


with  a  tiny  piece  of  absorbent  cotton, 
which  has  been  dipped  in  the  following 
solution: — 

1J  Borax,  45  grains. 

Salicylate  of  sodium,  75  gTains. 
Tincture  of  myrrh,  1  drachm. 
Syrup  and  water,  of  each,  V2  ounce. 

The  child  should  also  take  milk  which 
has  been  boiled  or  sterilized.  In  ordi- 
nary erythematous  stomatitis  the  child's 
mouth  should  be  washed  out,  particu- 
larly after  each  meal,  with  this  solu- 
tion:— 

I£   Borax,  30  grains. 

Bicarbonate  of  sodium,  1  drachm. 

Distilled  water,  4  ounces. 
Morain  (Jour,  des  Prat.,  Aug.  15,  '9G). 

Aphthous  Stomatitis. 

Symptoms. — In  this  variety  of  stoma- 
titis there  appear,  besides  the  more  or 
less  marked  inflammation  of  the  oral 
mucosa,  small,  elevated,  round  or  oval 
vesicles  two  to  five  millimetres  wide,  and 
surrounded  by  a  red  areola,  which,  as 
early  as  twenty-four  hours  after  their  ap- 
pearance, form  shallow,  yellowish-white 
spots  of  ulceration,  with  bright-red  mar- 
gins. They  may  appear  singly  or  in 
groups  in  any  part  of  the  mouth,  but 
they  are  apt  to  appear  in  greatest  num- 
ber on  the  labial  mucous  membrane, 
along  the  external  portion  of  the  gums, 
inside  the  cheeks,  and  along  the  edges 
of  the  tongue.  They  are  much  more 
painful  than  those  observed  in  the  ca- 
tarrhal form,  and  render  nursing  or  the 
taking  of  food  very  difficult.  The  aph- 
tha? sometimes  extend  to  the  fauces. 

The  general  symptoms  are  somewhat 
more  marked  than  in  the  previous  form. 
Slight  fever,  anorexia,  furring  of  the 
tongue,  and  heavy  breath  represent,  how- 
ever, about  all  the  manifestations  usually 
witnessed.  Although  there  is  an  in- 
creased flow  of  saliva,  the  latter  is  never 
foetid  (Holt).  The  pain  attending  the 
presence  of  the  ulcers  especially  renders 
the  child  cross  and  fretful  when  food  is 
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taken,  but  the  active  nervous  manifesta- 
tions of  the  more  severe  forms  are  ab- 
sent. In  the  form  observed  in  connec- 
tion with  febrile  diseases  the  general 
symptoms  are  obviously  those  of  the 
causative  affection.  Aphthous  stoma- 
titis tends  to  recur  when  the  primary 
general  cause  is  not  completely  removed. 

Etiology  and  Pathology. — Aphthous 
stomatitis  is  usually  observed  in  children 
under  three  years  old.  It  is  a  frequent 
complication  of  gastro-intestinal  dis- 
orders and  is  often  seen  in  debilitated 
or  poorly-fed  subjects.  It  is  most  fre- 
quently met  with  in  conjunction  with, 
or  as  a  sequel  of,  some  febrile  diseases, 
especially  the  acute  exanthemata. 

Local  outbreaks  of  aphthous  stomatitis 
have  been  traced  to  milk  of  cattle  in- 
fected with  foot-and-mouth  disease  (Olli- 
vier),  but  the  claim  of  Siegel  that  the 
cause  of  the  disease  in  man  and  the  lower 
animals  is  the  same  has  not  as  yet  been 
accepted. 

No  parasite  special  to  the  affection  has 
as  yet  been  isolated. 

Treatment.  —  The  treatment  of  this 
condition  does  not  differ  from  that  pre- 
viously described.  Holt  states  that  each 
ulceration  may  be  touched  with  nitrate 
of  silver,  but  that  no  other  active  meas- 
ures should  be  employed.  The  disease 
tends  to  spontaneous  recovery  in  from 
seven  to  fourteen  days.  Goppert  has  re- 
cently (Jahrb.  f.  Funderh.,  Jan.,  '99) 
recommended  orthoform  as  a  local  anaes- 
thetic, the  powder  being  simply  blown 
over  the  diseased  areas,  after  cleansing 
the  whole  oral  cavity.  Food  should 
only  be  used  fifteen  minutes  after  each 
application.  Marfan  resorts  to  frequent 
washing  of  mouth  with  a  saturated  boric 
acid  or  a  1  to  500  solution  of  carbolic 
acid.  To  the  ulcers  he  applies  a  5-per- 
cent, solution  of  nitrate  of  silver,  a  1  to 
500  solution  of  permanganate  of  potas- 


sium, or  a  solution  of  iodine  and  iodide 
of  potassium  in  glycerin  and  water. 

The  following  preparation  is  much 
employed  by  French  clinicians: — - 

I£   Boras,  4  parts. 

Tincture  of  benzoin,  2  parts. 
Distilled  water,  10  parts. 
Syrup,  20  parts. 

M.  To  be  applied  five  or  six  times  a 
day. ' 

Diphtheria  antitoxin  tried  in  the 
treatment  of  an  infant  one  year  old,  af- 
fected with  a  grave  aphthous  stomatitis 
which  had  produced  a  marked  cachexia. 
The  injection  was  promptly  followed  by 
a  sensible  amelioration  in  the  general 
state,  while  at  the  same  time  the  sub- 
lingual swelling,  which  had  been  unaf- 
fected by  lotions  of  permanganate  of 
potash  and  nitrate  of  silver,  rapidly 
disappeared.  Del  Monaco  (Revue  Men. 
des  Mai.  de  l'Enfance,  Aug.,  1903). 

Ulcerative  Stomatitis  (Foetid  Stoma 
titis;    Putrid  Sore  Mouth). 

Definition. — Inflammation  of  the  mu- 
cous membrane  of  the  mouth  and  under- 
lying structures  attended  by  the  forma- 
tion of  a  deep  ulcer  which  usually  de- 
velops in  the  gum  about  the  lower  in- 
cisors. It  only  occurs  when  there  are 
teeth  (Forchheimer). 

Symptoms. — Ulcerative  stomatitis  gen- 
erally develops  near  the  edge  of  the  gum 
immediately  above  the  labio-gingival 
sulcus.  The  area  affected  is  at  first  red 
and  tumefied  and  very  sensitive.  A 
deep,  pus-secreting  ulcer  having  a  red 
areola,  stirrounded,  in  turn,  by  a  zone  of 
oedema,  is  soon  developed.  In  some  cases 
this  ulcer  reaches  down  to  the  perios- 
teum, and  is  followed  by  necrosis  of  the 
alveolar  process.  The  gingival  mucous 
membrane  becomes  softened  and  spongy 
and  the  teeth  are  loosened.  Although 
the  inflammatory  process  may  invade  all 
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the  tissues  of  the  mouth,  the  ulceration 
rarely  extends  beyond  the  anterior  por- 
tion of  the  gums.  Occasionally  the 
membrane  of  the  cheek  opposite  the  ul- 
cerated area  also  ulcerates.  The  breath 
becomes  intensely  foul,  and  slight  gin- 
gival hemorrhages  cause  the  profuse  sa- 
liva secreted  to  appear  bloody.  Severe 
pain  is  experienced  during  mastication. 
There  is  swelling  and  pitting  of  the 
tongue  and  enlargement  of  the  submaxil- 
lary glands.  Vomiting,  diarrhoea,  and 
marked  fever  are  usually  present,  and  an 
exanthematous  eruption  resembling  that 
of  measles  is  occasionally  observed.  In 
children  the  disease  sometimes  culmi- 
nates fatally,  especially  when  unhygienic 
environments  and  unwholesome  food 
cannot  be  replaced  by  improved  condi- 
tions, the  disease  being  one  denoting  a 
depraved  state  of  the  general  organism. 

Etiology  and  Pathology. — That  a  spe- 
cific micro-organism  must  exist  is  em- 
phasized by  the  occasional  prevalence  of 
ulcerative  stomatitis  as  an  epidemic  dis- 
ease in  institutions,  barracks,  camps,  and 
prisons,  especially  when  the  sanitary 
conditions  are  defective  and  where  poor 
food  is  supplied.  Squalor  in  all  its 
forms  tends  to  promote  its  appearance, 
cold,  damp,  and  defective  ventilation 
being  among  the  many  predisposing 
elements.  Insufficient  care  of  the 
mouth,  especially  when  tartar  is  allowed 
to  accumulate  around  the  teeth,  carious 
teeth,  or  decaying  roots,  infectious  dis- 
eases, congenital  heart  affections  (Duck- 
worth), scurvy,  saturation  of  the  system 
with  lead  or  phosphorus  are  among  the 
most  frequent  etiological  factors  known. 

In  a  series  of  30  eases  recently  ex- 
amined by  Bernheim  and  Popischill 
(Wiener  klin.  Woch.,  No.  27,  '97)  two 
micro-organisms  were  found  in  the  ul- 
cers in  all  the  cases,  a  bacillus  and  spiro- 
chete, both  being  mobile.     Attempts  to 


cultivate  them  failed.  Besides  these  or- 
ganisms, which  were  always  present, 
there  were  usually  also  streptococci  and 
staphylococci  in  addition  to  the  organ- 
isms generally  found  in  carious  teeth: 
leptothrix  buccalis.  The  specific  organ- 
ism of  ulcerative  stomatitis  may  still  be 
considered  as  unknown,  however. 

Treatment. — In  this  affection  chlorate 
of  potassium  may  be  given  internally,  2 
to  5  grains  three  times  a  day  to  a  child, 
and  also  applied  locally  in  the  form  of  a 
mouth-wash,  the  saturated  solution  being 
employed.  This  constitutes  a  truly  spe- 
cific treatment,  the  disease  being  thus 
readily  controlled. 

[In  stomatitis  ulcerosa  chlorate  of 
potash  is  almost  a  specific.  It  is  best 
administered  in  a  3-per-cent.  solution 
with  a  little  syrup,  V»  to  1  teaspoonful 
being  given  every  two  hours.  Its  toxic 
effects,  if  used  in  too  large  quantities, 
should  not  be  forgotten.  It  usually  pro- 
duces considerable  pain,  but  this  soon 
ceases,  and  is  a  positive  index  of  the 
curative  effect  of  the  drug.  In  obsti- 
nate cases  the  application  of  a  solution 
of  nitrate  of  silver  may  hasten  recovery. 
L.  Emmett  Holt,  Assoc.  Ed.,  Annual, 
'90.] 

A  1-grain-to-the-ounce  solution  of  per- 
manganate of  potassium  is  sometimes  re- 
quired to  counteract  the  foul  breath,  and 
the  nitrate-of-silver  stick  applied  to  the 
edges  of  the  ulcers  hastens  recovery. 
Peroxide  of  hydrogen,  1  drachm  to  the 
ounce,  is  preferred  by  some  clinicians 
as  a  mouth-wash.  Care  should  be  taken 
to  preserve  teeth  that  are  loosened  by 
special  attention  to  the  surrounding 
gums;  the  latter  should,  besides  being 
kept  scrupulously  clean,  be  occasionally 
painted  with  a  20-grain-to-the-ounce  so- 
lution of  alum.  Pieces  of  necrosed  bone 
occasionally  keep  up  the  ulcerative  proc- 
ess. The  cavity  from  which  the  pus 
oozes  should  be  carefully  probed  and 
surgical  removal  resorted  to  if  needed. 
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A  tonic  treatment  should  be  instituted. 
The  syrup  of  iodide  of  iron  is  especially 
valuable;  codliver-oil  is  preferable  in 
poorly-nourished  children.  Hygienic 
surroundings  and  wholesome  food  should 
be  insured. 

Best  treatment  of  stomatitis  ulcerosa 
consists  in  gargling  the  mouth  with  a 
solution  of  chlorate  or  permanganate  of 
potassium  before  and  after  meals,  and  in 
inserting  afterward  an  iodoform-,  boric-, 
or  salicylic-  gauze  compress  between  the 
cheek  and  gums  on  the  diseased  side. 
This  compress  is  removed  before  partak- 
ing of  a  repast,  and  renewed  afterward, 
care  being  taken  always  to  use  the 
gargle  before  inserting  the  gauze.  Orak- 
hovatz  (Provincial  Med.  Jour.,  June  1, 
'94). 

Parasitic  Stomatitis  (Stomatitis  My- 
cosa;    Thrush;    Sprue;   Muguet;   Soor). 

Definition.  —  A  disease  characterized 
by  the  formation  upon  the  mucous  mem- 
brane of  the  mouth  of  pearly-white  spots 
or  flakes  which  gradually  increase  in  size 
and  spread  to  adjoining  structures  and 
organs. 

Symptoms. — This  form  of  stomatitis 
usually  begins  upon  the  tongue,  and, 
spreading  in  every  direction,  may  gradu- 
ally involve  the  lips,  the  cheeks,  the 
palate,  the  gums,  the  tonsils,  the  phar- 
ynx, the  larynx,  and  even  the  gastro- 
intestinal tract  down  to  the  ileo-ca?cal 
valve  (Parrot).  The  superficial  lesion 
appears  as  small,  grayish-white  spots, 
surrounded  by  a  zone  of  blood-vessels. 
These  soon  become  elevated,  increase  in 
size,  and  often  coalesce  to  form  a  false 
membrane;  this,  in  some  instances,  has  a 
characteristic  filmy,  or  lace-like,  look; 
in  others  it  simulates  a  thick,  friable 
pseudomembrane  (Holt).  These  areas 
or  flakes  may  readily  be  brushed  off, 
leaving  no  appreciable  mark  upon  the 
surface  from  which  they  were  removed. 
Sometimes  the  flakes  appear  yellowish 
or  brown,  and  the  seat  of  implantation 


bleeds,  shallow  erosions  being  then  per- 
ceptible. The  constitutional  symptoms 
are  less  marked  than  in  the  other  forms, 
the  local  manifestations  being  compara- 
tively benign.  Indeed,  dryness  of  the 
mouth  and  local  heat,  difiicidt  nursing 
or  feeding  owing  to  more  or  less  great 
tumefaction  and  stiffness  of  the  mucous 
structures  represent  about  all  the  dis- 
comfort complained  of.  Still,  the  dis- 
ease is  a  stubborn  one  and  the  lesions 
may  persist  for  months.  A  fatal  issue 
is  occasionally  witnessed  in  debilitated 
children. 

Epidemic  of  stomatitis  in  the  Mater- 
nity Hospital  of  Blackwell's  Island,  be- 
ginning at  birth  or  soon  after. 

The  pearls  constituting  this  form  of 
stomatitis  were  small,  white,  globular 
tumors,  varying  in  size  from  a  pin-head 
to  a  millet-seed,  and  numbered  from  one 
to  five  in  each  case.  They  were  hard 
upon  the  outside  and  soft  within.  They 
were  imbedded  in  the  mucous  membrane, 
and  were  usually  covered  with  con- 
densed subepithelial  connective  tissue, 
which  merged  into  the  surrounding  tis- 
sue without  any  distinct  line  of  de- 
markation.  They  were  composed  of  epi- 
thelial cells,  like  those  of  the  mucous 
membrane  of  the  mouth.  Garrigues 
(Med.  News,  Oct.  1,  '92). 

Symptoms  of  sprue  are  nearly  always 
found    in    the    presence    of    other    well- 
known   lesions   discoverable  by  modern 
clinical  methods.    Careful  study  of  these 
cases  fails  to  indicate  an  additional  etio- 
logical   factor,    and    with    our    present 
knowledge  the  writer  believes  that  sprue 
is  a  symptom-complex  comparable  to  the 
typhoid  state,  occurring  in  the  tropics 
in  chronic  diseases,  especially  those  af- 
fecting the  gastro-intestinal  canal.     W. 
E.    Musgrave    (Amer.    Medicine,    March 
15,  1902). 
Etiology  and  Pathology.  —  The  pri- 
mary factor  in  the  development  of  para- 
sitic stomatitis  is  an  abnormal  condition 
of  the  oral  mucous  membrane,  the  Sac- 
char  omyces    albicans:     long    branching 
mycelium    filaments    requiring   an    acid 
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medium  and  at  no  time  developing  upon 
the  normal  mucosa.  Such  a  condition 
may  be  especially  brought  about  in  in- 
fants by  unclean  feeding-bottles  when 
impaired  general  nutrition  co-exists. 
Sweets,  fermenting  bits  of  acid  food,  and 
uncleanliness  of  the  mouth  may  act  as 
exciting  causes  by  acidifying  the  normal 
secretions:  a  condition  which  the  growth 
of  mycelium  intensifies.  The  transmis- 
sion of  the  thrush-spores  by  means  of 
feeding-utensils,  spoons,  cups,  feeding- 
bottles,  etc.,  accounts  for  the  epidemics 
occasionally  observed. 

The  predisposing  factors  are  mainly 
those  which  tend  to  lower  the  general 
vital  tone:  the  exanthemata,  hereditary 
syphilis,  etc.;  but  it  may  also  appear  in 
apparently  robust  children.  Parasitic 
stomatitis  is  likewise  met  with  in  adults 
as  a  complication  or  sequel  of  infectious 
fevers  and  diathetic  diseases:  cancer, 
tuberculosis,  etc. 

The  fungus  develops  among  the  epi- 
thelial cells  and  acini  of  the  mucosa, 
forming  a  dense  net-work.  It  may 
readily  be  recognized  microscopically,  if 
the  diagnosis  be  at  all  doubtful. 

Treatment. — Prophylactic  measures 
are  first  in  order,  the  causative  factors 
being  eliminated  as  far  as  possible. 
Cleanliness  of  the  mouth  and  of  all  uten- 
sils used  and  sterilization  of  feeding- 
bottles  and  all  other  feeding-implements 
are  imperative,  to  prevent  reinfection 
each  time  these  are  used.  This  should 
be  done  gently,  but  thoroughly,  four  or 
five  times  a  day.  The  next  step  is  to 
counteract  the  acidity  of  the  oral  secre- 
tions by  the  frequent  use  of  alkaline 
washes  and  beverages.  Borax,  20  grains 
to  the  ounce;  sulphite  of  soda,  60  grains 
to  the  ounce;  a  saturated  solution  of 
chlorate  of  potassium,  or  pure  lime-water 
are  useful  as  mouth-washes.  In  some 
cases,    especially    where    fcetor    of    the 


breath  is  present,  a  1-grain-to-the-ounce 
solution  of  permanganate  of  potassium 
is  more  effective.  The  atomizer  may  be 
used  when  the  patient  is  too  young  to 
handle  swabs  or  rinse  his  mouth.  These 
measures  should  be  repeated  every  hour. 

To  alkalinize  the  beverages,  lime- 
water  may  be  added  to  the  milk,  in  the 
case  of  infants,  in  the  proportion  of  1 
to  4. 

Sugar  and  sweets,  starchy  food,  and 
all  syrupy  excipients  when  remedies  are 
prescribed  should  be  avoided.  The  sys- 
temic state  requires  careful  attention; 
indeed,  thrush  sometimes  persists,  not- 
withstanding all  local  measures,  until  a 
change  of  air,  good  food,  and  tonics  have 
greatly  improved  the  general  health. 
Minute — i.e.,  tonic — doses  of  calomel  or 
bichloride  of  mercury  are  valuable  in 
this  connection. 

Gangrenous  Stomatitis  (Noma;  Can- 
crum  Oris;   Wangenbrand) . 

Definition. —  A  disease  usually  ob- 
served in  children,  from  two  to  five  years 
old,  in  which  a-  gangrenous  process  be- 
gins on  the  gums  or  inner  side  of  the 
cheek  and  spreads  with  rapidity. 

Symptoms. —  Gangrenous  stomatitis 
begins  almost  always  during  convales- 
cence from  an  acute  febrile  process  in 
unusually  debilitated  children,  the  first 
lesion  being  a  small  nodule,  dense  and 
sensitive,  appearing  on  the  gum  or  the 
check.  The  skin  and  the  neighboring 
mucous  surface  becomes  rapidly  hard 
and  swelled  or  there  is  oedema.  There 
may  be  pain,  but,  as  a  rule,  little  discom- 
fort. In  mild  cases  the  primary  ulcera- 
tion may  be  limited  to  one  of  the  start- 
ing-points and  finally  heal  under  local 
treatment,  leaving  the  parts  deformed 
and  the  patient  disfigured  if  penetration 
of  the  cheek  has  occurred;  but  in  the 
vast  majority  of  instances  the  necrotic 
process  rapidly  extends,  the  cheek  is  per- 


MOUTH.     GANGRENOUS  STOMATITIS. 


507 


forated,  and  the  chin,  the  tongue,  the 
jaws,  and  remote  structures — such  as  the 
eyelids  and  ears — are  involved  in  the  de- 
structive process. 

Violent  systemic  manifestations  are 
present.  There  is  marked  fever  and 
practically  intractable  diarrhoea,  the 
breath  becomes  intensely  foul,  and  the 
submaxillary  and  cervical  glands  are 
more  or  less  enlarged.  The  prostration 
soon  becomes  alarming  and  all  the  evi- 
dences of  fatal  marasmus  appear.  The 
disease  is  usually  fatal  in  from  one  to 
two  weeks,  but  the  patients  are  often 
carried  off  by  affections  that  appear 
as  complications:  aspiration  pneumonia, 
pulmonary  gangrene,  enterocolitis,  endo- 
carditis, etc.  In  short,  the  phenomena 
are  those  of  a  violent  septicaemia. 

Etiology  and  Pathology. — -The  affec- 
tion occurs  in  poorly-fed  children,  espe- 
cially girls  living  in  damp,  filthy  quar- 
ters, and  children  recovering  from  vari- 
ous infectious  diseases,  especially  measles, 
scarlatina,  diphtheria,  and  typhoid  fever. 
It  is  essentially  a  disease  originating 
primarily  in  lowered  vitality,  and  is  not 
observed   in  vigorous  healthy   children. 

The  complications  observed  are  usu- 
ally ascribed  to  metastatic  infiltration  of 
the  distant  structures  involved,  except 
in  the  case  of  pneumonia,  which  is  due 
to  aspiration  of  gangrenous  matter,  and 
enterocolitis,  due  to  the  ingestion  of 
gangrenous  detritus.  A  bacillus  resem- 
bling that  of  diphtheria  has  been  iso- 
lated by  Bishop,  Ryan,  and  Schimmel- 
busch;  Babes  and  Zambilovici  have  also 
isolated  a  pathogenic  organism  capable 
of  producing  gangrene  resembling  noma 
in  rabbits;  but  all  these  observations  re- 
quire further  investigation. 

Bacteriological  examination  in  two 
cases  of  noma.  In  the  first  case  bacilli 
and  cocci  were  found,  the  former  being 
very  numerous  in  the  necrosed  portions 


and  penetrating  but  little  into  the  neigh- 
boring parts,  while  the  cocci  had  pene- 
trated deeply  into  the  lymphatics  of  the 
surrounding  healthy  parts.  Cultures 
yielded  a  liquefying  staphylococcus  and 
but  a  single  bacillus,  staining  by  Gram's 
method  and  resembling  the  bacillus  of 
diphtheria.  Neither  of  these  organisms 
proved  pathogenic  to  guinea-pigs.  In  the 
second  case  a  bacillus  exactly  resembling 
that  in  the  first  ease  was  found.  This 
bacillus  differs  markedly  from  the  bacil- 
lus of  noma  as  described  by  Schimmel- 
busch.  Lyder  Nicolaysen  (Norsk  Mag. 
f.  Laegevid.,  p.  137,  '96). 

Treatment . — -Prophylactic  measures 
are  also  of  primary  importance  in  this 
form  of  stomatitis.  The  child's  diet 
should  at  once  be  changed  to  one  cal- 
culated to  increase  general  nutrition. 
Nux  vomica  and  gentian,  combined,  and 
in  small  doses,  or  strychnine  are  advan- 
tageous to  promote  appetite.  Strong 
beef-juices,  peptonized  milk,  or  koumiss 
should  be  given  every  two  hours. 

The  local  treatment  consists  in  the 
destruction  of  the  sphacelous  areas  by 
caustics  after  thorough  cleansing.  For 
the  latter  purpose  a  1-grain  solution  of 
permanganate  of  potassium  is  very  use- 
ful, but  peroxide-of-hydrogen,  bichlo- 
ride-of-mercury,  or  carbolic-acid  solu- 
tions are  preferred  by  some.  These  may 
be  applied  with  an  atomizer  giving  a 
coarse  spray.  The  sloughs  must  be 
thoroughly  removed  and  the  bottom  of 
the  ulcer  fully  exposed.  This  being  ac- 
complished, a  10-per-cent.  solution  of 
cocaine  is  applied  to  the  wound,  and 
after  four  or  five  minutes  the  latter  is 
touched  with  pure  lactic  acid  by  means 
of  a  small  cotton  pledget  wrapped 
around  the  end  of  a  thin  probe  (Sajous). 
Every  part  of  the  cavity  must  be  cauter- 
ized. This  is  to  be  repeated  daily  until 
signs  of  resolution  appear.  Nitric  acid, 
galvanocautery,  and  the  Paquelin  cau- 
tery have  also  been  recommended,  but 
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their  use  is  more  difficult.  Excision, 
under  anaesthesia,  is  a  safe  and  useful 
procedure.  Bromoform  or  bismuth  sub- 
nitrate  are  valuable  to  enhance  the  cura- 
tive process  when  dusted  on  the  cauter- 
ized ulcers.  Scrupulous  cleanliness  of 
the  mouth  is  imperative. 

Mercurial  Stomatitis.  (See  Mer- 
cury, volume  iv.) 
Anomalous  Forms  of  Stomatitis. 
Membranous,  or  Croupous,  Stomatitis. 
— True  croupous  stomatitis  is  always  a 
complication  of  croupous  angina,  the 
membrane  developing  simultaneously 
with  tbat  of  the  tonsils.  Diphtheritic 
stomatitis  is  rarely  primary,  but  a  com- 
plication of  diphtheria  of  the  fauces 
(Holt). 

Attention  drawn  to  importance  of  di- 
agnosing diphtheritic  noma  early,  with 
a  view  to  its  treatment  by  antidiphthe- 
ritic  serum.  Though  the  casual  relation 
of  the  bacilli  to  the  disease  is  not  actu- 
ally proved,  it  is  believed  to  be  a  not 
uncommon  occurrence.  Freymuth  and 
Petruschky  (Deut.  med.  Woch.,  Sept.  22, 
'9S). 

Two  cases"  of  primary  diphtheritic 
stomatitis,  one  in  a  man  aged  35  years, 
the  other  in  a  girl  agea  15.  Of  400  cases 
personally  examined,  in  only  2  was  the 
membrane  stated  to  be  in  the  mouth.  As 
various  microbes  are  present,  it  is  im- 
possible to  differentiate  stomatitis  due  to 
the  diphtheria  bacillus  by  mere  inspec- 
tion. Bacteriological  examination  is 
therefore  imperative.  E.  F.  Trevelyan 
(Brit.  Med.  Jour.,  Apr.  14,  1900). 

Diphtheria  bacilli  found  in  all  of  eight 
cases  of  noma  examined  bacteriologic- 
ally.  Only  one  of  these  eases  gave  a 
pure  culture  of  the  diphtheria  bacillus, 
and  this  occurred  in  a  ease  with  asso- 
ciated pharyngeal  diphtheria,  the  child 
subsequently  recovering.  Another  de- 
veloped noma  during  measles,  having 
suffered  from  diphtheria  four  months 
previously,  and  at  the  time  of  develop- 
ment of  measles  being  isolated  with 
another  child  who  also  presented  clinical 
svmptoms  of  diphtheria,  but  with  nega- 
tive cultures  as  regards  this  organism. 


Three    of    the    other    cases    began    just 
after  measles.    Four  of  the  eight  cases 
began    with    an    ulcerative    stomatitis. 
Fifteen  other  cases  of  ulcerative  stoma- 
titis were  examined  in  hope  of  finding 
diphtheria  bacilli,  but  with  negative  re- 
sults.    Since  noma  is  a  species  of  moist 
gangrene,      requiring     probably,      from 
analogy,  two   different  organisms, — one 
a  saprophyte,  to  produce  the  putrefac- 
tion;  another  a  parasite,  to  produce  the 
primary  necrosis, — it  is  possible  that  in 
the  cases  in  which  diphtheria  bacilli  are 
found  they  may  be  the  primary  causa- 
tive  agent;     and,   secondly,   that   when 
other  pathogenic  micro-organisms  capa- 
ble  of  producing  necrosis  are  found  it 
is  possible  that  they  may  be  the  primary 
excitants.     Joseph   Walsh    (Proceedings 
Phila:  Path.  Soc,  June,  1901). 
What   is    often    called   "membranous 
stomatitis,"  however,  is  but  an  aggra- 
vated form  of  aphthous  stomatitis.    The 
local  inflammation  is  more  intense,  the 
aphtha?  assume  a  development  suggest- 
ing   the     presence    of    a     diphtheritic 
pseudomembrane,  while  the  ulcer,  when 
the   latter   is   removed,    is    deeper   and 
larger.    It  is  mainly  observed  in  infants 
suffering    from    inherited    syphilis    or 
gonorrhoeal  infection.     In  the  adult  it 
is  occasionally  caused  by  the  local  use  of 
strong  caustics.    The  treatment  does  not 
differ  from  that  of  aphthous  stomatitis, 
care  being  taken,  however,  to  remove 
as    far    as    possible    the    causative    dis- 
order. 

Foot-and-mouth  disease,  or  aphthous 
fever,  an  affection  observed  in  cattle, 
is  occasionally  witnessed  in  the  human 
being,  particularly  in  children,  the  toxic 
element  being  transmitted  through 
contaminated  milk,  cheese,  or  butter. 
There  is  marked  fever  and  gastro- 
intestinal and  bronchial  irritation;  a 
vesicular  eruption  appears  upon  the  lips, 
month,  and  pharynx  early  in  the  history 
of  the  disease.  The  tendency  to  haemor- 
rhage is  greater  than  in  ulcerative  phar- 
yngitis.   The  mortality  in  a  recent  epi- 
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demie  studied  by  Siegel  was  8  per  cent. 
The  treatment  indicated  is  that  recom- 
mended in  the  ulcerative  form. 

Official  returns  of  Zurich  and  district 
show  that  an  increased  mortality  oc- 
curred among  children  during  the  first 
year  of  life  in  districts  where  foot  and 
mouth  diseases  were  prevalent.  The  ef- 
fect of  the  epizootic  on  the  cattle  caused 
a  temporary  reduction  in  the  amount  of 
milk  distributed;  on  the  other  hand,  on 
the  resumption  of  the  supply  after  the 
manifestations  of  disease  had  disap- 
peared from  the  cattle,  the  milk  was 
still  of  such  quality  as  to  be  very 
mental.,  so  that  the  mortality  among  the 
children  occurred  a  few  months  later 
than  the  height  of  the  epizootic  disease. 
Oscar  Wyss  (Correspondenz-Blatt  f. 
Schweizer  Aerzte.,  vol.  xxxiii,  p.  706, 
1903). 

Bednar's  Aphthae. — This  is  character- 
ized by  the  presence,  over  the  hard 
palate  near  the  gums  ot  infants,  of  white 
patches,  or  aphthae,  which  sometimes 
overlie  deep  ulcers.  It  is  usually  as- 
cribed to  the  use  of  artificial  nipples  or  to 
traumatism,  such  as  that  produced  when 
the  mouth  is  roughly  cleansed  by  the 
nurse.  This  form  of  stomatitis  is  over- 
come with  difficulty.  A  shorter  and 
softer  nipple  should  be  ordered  when 
this  cause  is  apparent  and  the  measures 
indicated  in  ulcerative  stomatitis  re- 
sorted to. 

Riga's  disease  has  been  observed  al- 
most exclusively  in  the  southern  prov- 
inces of  Italy,  where  it  seems  to  be  en- 
demic, occasionally  attacking  all  the 
children  in  a  family,  whether  the  parents 
be  healthy  or  not.  It  is  observed:  when 
the  first  teeth  make  their  appearance, 
apart  from  whooping-cough,  sometimes 
in  children  whose  general  health  shows 
nothing  wrong,  sometimes  in  cachectic 
children  who  are  exhausted  by  ordinary 
attacks  of  gastro-intestinal  catarrh.  It 
begins  as  an  ulceration  under  the  tongue, 
close  to  the  frasnum.    It  is  about  the  size 


of  a  flaxseed,  and  gradually  enlarges  to 
the  size  of  a  sixpence.  It  is  gray  in  color 
and  painless.  The  border  is  irregular  and 
not  sharply  marked,  and  extends  some- 
what over  the  sound  tissue.  It  may 
cause  death,  or,  after  a  long  time,  re- 
covery may  take  place.  The  children 
waste  in  flesh,  their  skin  becoming  of  an 
earthy  hue.  Enlargement  of  the  liver 
and  spleen  occur.  There  is  no  fever. 
Beginning  at  the  age  of  three  or  four 
months,  it  frequently  lasts  until  the 
twentieth  month.  It  is  mostly  heredi- 
tary, and  only  seldom  do  the  children 
of  such  families  live,  unless  nursed  at 
the  breast  of  a  healthy  woman. 

Judging   from    results    of   histological 
examination,    Riga's   disease   is    a    local 
lesion:    a  sort  of  traumatic  ulceration  di- 
rectly connected  with  the  rubbing  of  the 
inferior   surface    of   the    tongue    on   the 
sharp  edges   of  the  two   lower  incisors, 
the    repeated    friction    being    considered 
as  the  probable  cause  of  the   papillary 
appearance  of  the  ulceration.     F.   Brun 
(Annual,  '96). 
Parrot's  Disease. — This  disorder  is  ob- 
served in  the  newborn  and  is  character- 
ized by  the  presence  on  both  sides  of  the 
middle  line  of  the  hard  palate  of  sym- 
metrically-disposed ulcers  which  tend  to 
increase  in  size.     The  ulceration  often 
penetrates  the  underlying  soft  tissues  to 
the  bone,  causing  necrosis.    It  is  a  stub- 
born  affection  and   requires   the   active 
measures    advocated     under    ulcerative 
stomatitis. 

Herpes  zoster,  or  zona,  of  the  mouth 
as  described  by  Hugenschmidt,  is  an  in- 
flammatory affection  of  one  part  and 
only  one  side  of  the  buccal  cavity,  char- 
acterized by  an  eruption  of  herpetic  ves- 
icles, disposed  in  groups  according  to  a 
regular  direction.  The  eruption  is  pre- 
ceded and  accompanied  by  a  neuralgic 
pain  of  the  whole  fifth  nerve.  The  evo- 
lution of  the  disease  may  be  divided  into 
two  periods:    (1)  the  period  of  invasion; 
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(2)  the  period  of  eruption.  1.  Period  of 
invasion  begins  by  a  rise  of  the  tempera- 
ture; there  is  fever;  then  headache, 
nausea,  loss  of  appetite,  etc.;  intense 
neuralgia  of  the  whole  region  of  the  fifth 
nerve.  Fever  lasts  three  days,  and  is  fol- 
lowed by  the  period  of  eruption.  2.  In 
period  of  eruption  parts  to  be  involved 
become  excessively  painful  to  the  touch; 
mucous  membrane  is  red  and  presents 
a  series  of  little  herpetic  vesicles,  dis- 
posed in  groups  and  having  size  of  a 
pin's  head;  some  of  them  are  united. 
They  assume  a  regular  direction:  usually 
the  course  of  the  nerve.  No  vesicles  are 
to  be  found  disseminated  in  the  mouth. 
The  neuralgia,  which  is  general  for  the 
first  three  days,  localizes  itself  as  soon  as 
the  eruption  occurs. 

Very  similar  is  a  disorder  described  by 
Jacobi,  also  characterized  by  an  herpetic 
eruption,  and  observed  in  neurotic  sub- 
jects. In  some  cases  it  accompanies  ery- 
thema multiforme.  The  treatment  in- 
dicated is  that  of  the  genera1  disorder. 

[Herpes  zoster  involving  the  mouth, 
pharynx,  larynx,  and  especially  the  epi- 
glottis has  occasionally  been  observed 
and  described — one  case  by  me  (Phila. 
Med.  Jour.,  '98)  and  one  by  Joseph  S. 
Gibb  (Phila.  Polyclinic)  and  others. 
These  cases  were  accompanied  by  gen- 
eralized zona.    J.  Madison  Taylor.] 

Case  of  stomatitis  which  followed  the 
administration  of  antipyrine.  The  man 
was  suffering  from  rheumatic  neuralgia 
and  was  given  antipyrine  in  mixture. 
On  the  next  day  three  or  four  patches  of 
superficial  stomatitis  appeared  on  the 
buccal  mucous  membrane  and  two  or 
three  on  the  hard  palate.  No  erythem- 
atous rash  appeared.  Only  forty  grains 
of  the  drug  was  given.  C.  K.  Martyn 
(Brit.  Med.  Jour.,  Sept.  17,  '98). 

Lips,  Diseases  of. 

Inflammation,  Cracks,  and  Fissures. 

Inflammation  frequently  occurs  inde- 
pendently of  oral  or  general  affections 
as  a  result  of  cold   during  the  winter 


months.  When  the  slight  vascular  tur- 
gescence  present  is  complicated  with 
cracks  or  fissures,  considerable  discom- 
fort results.  Of  diagnostic  importance, 
however,  is  the  fact  that  fissures,  which 
are  usually  situated  in  the  middle  of  the 
lips,  often  betoken  a  strumous  diathe- 
sis; enlarged  cervical  glands  are  usually 
present  in  such  cases,  however.  Again, 
cracks  at  the  angles  of  the  mouth  sug- 
gest the  possibility  of  general  syphilis; 
the  surrounding  tissues  in  that  case 
often  appear  soddened,  while  the  fissure 
is  apt  to  contain  pus.  Labial  fissures  are 
also  often  witnessed  in  women  who,  in 
threading  a  needle,  first  bite  the  thread 
and  drag  it  between  the  lips  before. pass- 
ing the  tip  through  the  eye  (Jamieson). 
Treatment.  —  Uncomplicated  conges- 
tion of  the  lips  soon  yields  to  mild  as- 
tringents or  to  a  preparation  such  as 
the  following,  in  which  a  resinoid  sub- 
stance is  contained: — 

T$  Tinct.  of  benzoin,  1/2  ounce. 

Glycerin,  1/2  ounce. 
Eose-wateT,    enough    to    make    4 
ounces. 

When  slight  fissures  or  cracks  are 
present,  rose-water  ointment  or  10  grains 
of  salicylic  acid  to  the  ounce  of  cold 
cream  usually  bring  about  prompt  reso- 
lution. Fissures  often  resist  all  simple 
measures,  and  require  the  application  of 
solid  nitrate  of  silver.  In  children  per- 
sistent fissures  leave  deep  furrows,  and 
are  apt  to  produce  slight  deformities. 
They  should  therefore  be  scraped  with 
the  curette  under  local  anaesthesia,  and 
the  edges  of  the  wound  be  drawn  to- 
gether and  held  in  position  by  means  of 
court-plaster  until  healed. 

In  tabulation  of  ninety-eight  cases  of 
extragenital  chancre,  it  is  found  that  the 
lips  are  by  far  the  most  common  seat  of 
these  lesions.  Neumann  (Inter,  klin. 
Rund.,  Apr.  10,  '92). 
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Herpes  Labialis  (Fever-blister). 
See  Herpes  Facialis,  vol.  iii. 

Tumors  of  the  Lips. 

Of  all  primary  neoplasms,  about  3  per 
cent,  originate  in  the  lips;  but  these 
structures  show  a  higher  percentage 
when  cancer  is  alone  considered:  i.e., 
about  5  per  cent.  As  compared  to  other 
forms  of  tumor  observed  in  this  region, 
— papilloma,  sarcoma,  angioma,  fibroma, 
and  cystoma, — cancer  is  observed  in  99 
per  cent. 

Carcinoma. 

This  variety  of  growth  almost  ex- 
clusively develops  in  the  lower  lip.  Of 
352  eases  analyzed  by  W.  K.  Williams 
(Brit.  Med.  Jour.,  Apr.  11,  '92),  340 
originated  from  the  lower  lip.  Of  1193 
instances  recently  studied  by  Fricke 
(Deut.  Zeit.  f.  Chir.;  Ther.  Gaz.,  May 
15,  '"99),  the  upper  lip  was  affected  in 
but  63  instances.  The  predilection  of 
this  situation  for  the  development  of 
cancer  as  regards  sexes  is  as  striking. 
In  the  series  of  cases  just  mentioned  94 
per  cent,  occurred  in  males.  It  is  essen- 
tially a  disease  of  adult  and  advanced 
life,  the  average  being  about  60  years; 
but  carcinoma  has  been  observed  long 
before  the  fortieth  year:  the  limit 
usually  accepted.  Fricke's  list  ranged 
from  24  to  83  years.  A  large  proportion 
of  the  cases  were  in  laborers  and  farmers, 
and  heredity  seemed  to  play  a  minor 
role.  Pipe-smoking  appeared  to  be  an 
important  predisposing  factor,  wounds 
and  abrasions  coming  next  in  order. 

Symptoms. — A  labial  cancer  may  be- 
gin as  a  mere  excoriation,  fissure,  or 
ulcer,  that  will  not  heal;  a  small  tubercle 
covered  by  a  thick  scab  that  recurs  as 
soon  as  picked  off;  or  as  a  warty  growth. 
The  ulceration  gradually  spreads  and 
deepens,  the  surrounding  tissues  being 
infiltrated  and  hard.  In  many  cases  the 
carcinoma  begins  as  an  ulcerating  in- 


duration. The  ulcer  gradually  assumes 
the  typical  appearance  of  an  epitheliom- 
atous  growth,  with  an  irregular  slough- 
ing base  and  abrupt  everted  edges. 
When  irritated  by  the  injudicious  use 
of  caustics  or  "specifics,"  it  tends  to  fun- 
gate  and  its  growth  becomes  more  rapid. 
At  this  stage  it  usually  becomes  quite 
painful,  and  nutrition  soon  suffers 
through  the  inability  of  the  patient  to 
take  sufficient  food,  and  a  state  of  ma- 
rasmus soon  becomes  evident,  owing  to 
repeated  haemorrhages,  the  ingestion  of 
cancerous  detritus,  etc.  General  tox- 
aemia is  by  this  time  fully  demonstrated 
by  the  patient's  facies,  and  he  sinks  with 
increasing  rapidity  until  death  relieves 
him  of  his  suffering.  As  a  rule,  the 
development  is  very  gradual,  and  the 
glands  of  the  jaws  are  not  involved 
early.  Enlargement  of  these  glands  and 
even  their  induration  does  not  neces- 
sarily imply  carcinomatous  infiltration. 
Glands  examined  immediately  after  re- 
moval have  been  found  free  of  malig- 
nant degeneration  (Fricke);  but  there  is 
no  doubt  that  such  glands  constitute 
foci  for  carcinomatous  changes  and  that 
they  should  be  removed  whenever  pos- 
sible. 

Diagnosis. — Chancre  of  the  lip  some- 
times renders  the  diagnosis  somewhat 
difficult.  Carcinoma,  as  we  have  seen, 
occurs  almost  always  in  men;  chancre 
is  more  frequently  observed  in  women 
than  in  men,  and  may  occur  at  any  age, 
while  cancer  seldom  occurs  before  the 
fortieth  year.  The  progress  of  cancer 
is  slow  and  the  involvement  of  lym- 
phatic glands  is  tardy;  chancre  advances 
rapidly,  lasts  but  a  few  weeks,  and  the 
glands  are  soon  involved.  Finally  the 
secondary  manifestations  appear  in 
syphilis  and  greatly  improve  under  spe- 
cific treatment.  Cancer  progresses  re- 
gardless of  all  internal  remedies. 
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Prognosis. — In  Fricke's  statistics  op- 
erative procedures  resulted  as  follows: 
8  per  cent,  died  as  an  immediate  result 
of  the  operation,  32  suffered  from  re- 
currence, and  60  per  cent,  were  perma- 
nently cured.  The  prognosis  of  labial 
cancer  is  therefore  good  if  operation  is 
resorted  to — before,  however,  the  max- 
illary and  parotid  glands  are  involved 
in  the  cancerous  process.  The  prognosis 
is  also  unfavorable  when  the  infiltration 
has  reached  the  jaw  or  has  extended  to 
neighboring  organs. 

Worner  collected,  from  1843  to  1884, 
866  cases  of  labial  cancer  which  had 
been  operated.  Of  these  28.1  per  cent, 
recovered  permanently.  Malweg  in  his 
thesis  collected  182  operated  at  the  Bonn 
clinic  from  1866  to  1887.  Of  these  57 
recurred  and  died;  44  recovered,  but 
had  not  yet  completed  the  third  year 
after  the  operation;  32  have  passed -the 
third  year  since  the  operation  without 
recurrence;  49  have  already  completed 
the  sixth  year  since  the  operation  and 
have  not  relapsed.  Forgue  (Gaz.  des 
Hop.,  Mar.  25,  '90). 

Treatment. — Local  treatment  by  caus- 
tics and  other"  "specifics"  but  com- 
promise the  ultimate  issue.  Surgical 
removal  resorted  to  early  affords  the 
patient  excellent  chances  of  recovery. 
Of  all  cancers,  that  of  the  lip  has  shown 
the  least  tendency  to  recur. 

A  carcinoma  of  the  lip  in  an  individual 
over  forty  is  ordinarily,  as  Broca  shows, 
more  malignant  than  a  cancer  of  the 
skin,  and  less  malignant  than  a  cancer 
of  the  tongue.  The  further  inward  on 
the  epithelial  surface  the  growth  begins, 
the  more  malignant  it  is,  as  a  rule. 

The  cancer  may  first  appear  as  a  fis- 
sure with  hard  edges,  which  declines  to 
heal;  as  a  slowly  developing  ulcer  with 
hard  edges,  which  refuses  to  cicatrize; 
as  a  hard  papule  in  the  mucous  mem- 
brane, which  does  not  ulcerate  for  a  con- 
siderable time;  or  as  an  eczematous- 
looking  surface,  which  weeps  and  crusts, 
and  is  covered  with  papillomatous  pro- 
jections.    The   first  three  forms   spread 


deeply  under  the  epithelium  and  involve 
the  muscle  of  the  lip  comparatively 
early;  the  last-mentioned  form  is  super- 
ficial and  does  not  involve  the  muscle 
until  late.  The  first  three  forms  are 
more  malignant  than  the  last  form,  al- 
though the  papule  may  remain  inactive 
or  latent  for  a  considerable  length  of 
time.  The  sooner  the  muscle  of  the  lip 
is  involved,  the  more  malignant  is  the 
growth. 

In  whatever  form  cancer  starts,  even 
if  it  is  not  ulcerated  from  the  beginning, 
it  sooner  or  later  ulcerates,  and  the  char- 
acteristic epitheliomatous  ulcer  forms. 
In  its  earliest  stages  this  ulcer  is  apt  to 
be  concealed  by  a  crust;  and,  if  the  crust 
is  picked  off,  the  raw  surface  is  exposed. 
The  discharge  of  an  epitheliomatous 
ulcer  is  thin,  reddish  sero-pus,  which  is 
irritating  to  the  surrounding  healthy 
skin  and  mucous  membrane. 

The  only  proper  treatment  for  cancer 
of  the  lip  is  radical  extirpation  at  the 
earliest  possible  moment,  associated  with 
removal  of  the  anatomically  related  lym- 
phatic glands.  J.  C.  Da  Costa  (Therap. 
Gaz.,  Feb.  15,  1901). 

Miscellaneous  Growths. 

Besides  the  varieties  of  neoplasms 
enumerated  and  which  do  not  depart, 
in  the  physical  phenomena,  from  similar 
neoplasms  observed  elsewhere  in  the 
organism,  n^sivi  are  sometimes  wit- 
nessed in  this  location.  But,  as  a  rule, 
they  are  small  and  may  generally  be  re- 
moved by  ignipuncture,  a  fine  galvano- 
cautery-knife  being  used,  or  by  elec- 
trolysis. The  latter  is  slower,  however. 
Dissection,  as  if  the  growth  were  a  ma- 
lignant one,  is  sometimes  necessary. 

For  deformities  of  lips  and  mouth, 
see  Plastic  Surgery. 

J.  Madison  Taylor, 

Philadelphia. 

MOVABLE  KIDNEY.  See  Urinary 
System,  Diseases  of  (Surgical). 

MUMPS.     See  Parotitis. 
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MUSCLES,  DISEASES  OF. 
Progressive  Muscular  Dystrophies. 

This  is  a  general  name  applied  by  Erb 
to  several  clinical  types  of  progressive 
muscular  degeneration  with  or  without 
preliminary  hypertrophy,  involving  vari- 
ous groups  of  muscles,  and  due  to  primary 
morbid  changes  in  the  muscles  them- 
selves. The  disease  is  markedly  hered- 
itary in  type.  Erb  subdivides  the  pro- 
gressive muscular  dystrophies  into  two 
classes: — 

1.  The  progressive  muscular  dystrophy 
of  infancy.  This  includes  the  hypertro- 
phic form,  formerly  known  as  pseudo- 
hypertrophic muscular  paralysis,  which 
really  represents  two  types:  (a)  one  in 
which  the  hypertrophy  is  fictitious,  the 
muscles  having  undergone  lipomatosis, 
and  (&)  one  in  which  the  hypertrophy  is 
real,  the  muscle-fibres  having  become  en- 


The  atrophic  form,  consisting,  in  turn, 
of  two  types:  (a)  the  infantile  type  of 
progressive  muscular  atrophy  of  Dejerine- 
Landouzy,  in  which  there  is  muscular 
atrophy  of  the  face,  shoulder,  and  arm 
(infantile  form  of  Duchenne),  and  (&)  a 
form  in  which  the  face  is  not  involved. 

2.  The  progressive  muscular  atrophy  of 
youth  and  adult  life,  Erb's  juvenile  atro- 
phy, which  usually  begins  in  the  scapulo- 
humeral muscles. 

Symptoms. — The  earliest  manifesta- 
tions of  the  disease  denote  impairment 
of  muscular  power.  The  child's  move- 
ments become  awkward,  and  resort  must 
be  had  to  various  stratagems  to  accom- 
plish what  previously  was  done  without 
difficulty.  In  climbing  stairs,  for  in- 
stance, the  patient  finds  it  necessary  to 
grasp  the  banister,  while  he  pulls  himself 
up  with  his  hands.  To  rise  from  the 
ground  he  is  obliged  to  first  get  on  his 
hands  and  knees,  partly  raise  the  body 
by  straightening  the  legs,  then  gradu- 


ally reach  the  upright  position  by  using 
his  lower  limbs  as  supports  for  his 
hands, — "climbing  his  legs,"  as  it  were, 
— Gowers's  pathognomonic  sign.  While 
standing,  his  legs  are  apart,  the  body  is 
bent  backward,  and  the  abdomen  pro- 
jects. His  gait  is  waddling  and  he  fre- 
quently falls. 

After  a  period,  varying  greatly  in  dif- 
ferent cases,  enlargement  of  some  of  the 
muscles  becomes  noticeable.  The  mus- 
cles of  the  calves  are  usually  the  first  to 
be  affected.  The  extensors  of  the  thighs, 
the  muscles  of  the  nates  (glutei),  of  the 
arms  and  of  the  back  (the  deltoid,  triceps, 
infraspinatus,  and  latissimus  dorsi)  are 
usually  the  next  to  become  involved, 
singly  or  in  various  groupings,  each  af- 
fected muscle  standing  out  prominently. 
The  patient's  limbs  and  body  may  thus 
become  very  irregular  in  outline,  one  calf 
appearing  much  larger  than  the  other, 
the  muscles  of  one  arm  appearing  un- 
usually developed  for  the  size  of  the  fore- 
arm, etc.  This  becomes  especially  no- 
ticeable when,  as  usually  happens,  atro- 
phy of  adjoining  muscles  simultaneously 
occurs. 

There  is  no  electrical  degenerative  re- 
action, but  the  latter  may  be  diminished 
in  proportion  to  the  muscular  weakness 
present.  The  hypertrophied  muscles  are 
often,  however,  unusually  strong. 

The  Dejerine-Landouzy  type  begins, 
usually,  in  the  face,  and  gives  the  latter 
a  typical  appearance  due  to  thickening 
of  the  lips,  described  as  the  "tapir- 
mouth." 

"Loose  shoulders"  is  a  symptom  upon 
which  Erb  lays  considerable  stress.  When 
an  attempt  is  made  to  raise  the  child  by 
placing  the  hands  under  his  arms,  the 
shoulders  are  alone  raised  until  the  level 
of  the  ears  is  reached;  the  child's  head 
and  neck  sink  between  them,  as  it  were, 
and  the  body  seems  to  slip  down  between 
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the  hands.  The  scapulae  usually  stand 
out  prominently  from  the  spinal  col- 
umn, resembling  wings  on  the  point  of 
being  spread. 

Case  in  a  female  aged  57.  Many  of 
the  muscles  of  the  back,  the  arms,  and 
abdomen  were  much  enlarged  and  hard 
to  the  touch.  The  affected  muscles  re- 
acted feebly  to  the  faradic  current. 
When  an  excised  portion  was  examined, 
the  fibres  were  found  to  be  twice  as 
large  in  diameter  as  normally;  the  in- 
terstitial tissue  was  not  increased,  and 
there  was  no  trace  of  fat-cells.  The 
fibres  were  transversely  striped  in  most 
cases;     one    or    two,    however,    showed 


present.  Mental  torpor  is  sometimes,  and 
epileptoid  spasms  occasionally,  observed. 
Increasing  loss  of  physical  power  usually 
attends  these  cases,  and  death  supervenes 
after  a  period  of  general  marasmus. 
Some  cases  never  reach  the  advanced 
stages  of  the  disease;  they  merely  com- 
plain of  localized  or  general  weakness, 
and  die  of  intercurrent  diseases;  others 
rapidly  show  its  active  manifestations  and 
die  early:  the  forme  fruste  of  French 
clinicians. 

Etiology.— The  muscular  dystrophies 
can  generally  be  traced  to  heredity,  the 


Attitudes  assumed  during  attempts  to  rise.     (Gowers.) 


longitudinal    markings.      Fulda     (Deut. 

Archiv  f.  klin.  Med.,  B.  54,  H.  6). 
Later  in  the  history  of  the  disease  con- 
tracture of  some  of  the  muscles  gives  rise 
to  deformities:  contracture  of  the  calf- 
muscles,  for  instance,  so  raises  the  heel 
as  to  prevent  its  apposition  to  the  floor. 
Club-foot,  spinal  curvature,  etc.,  may 
thus  be  brought  about.  Again,  weakness 
of  the  muscles  may  cause  lordosis,  or 
lateral  deviation  of  spinal  column,  the 
patient  being  unable  to  stand  or  even  to 
sit  upright.     No  sensory  symptoms  are 


disease  being  usually  transmitted  through 
the  mother,  though  she  may  not  suffer 
from  the  disease  herself.  Thus,  all  the 
children  of  a  woman  by  different  hus- 
bands have  suffered  from  the  malady.  It 
may  occur  successively  in  two  or  more 
generations  or  merely  show  a  family  tend- 
ency by  attacking  only  some  of  its  mem- 
bers through  several  generations.  A 
large  number,  twenty  to  thirty,  have  been 
traced  in  but  five  generations.  The  dis- 
ease usually  appears  early  in  life,  very 
seldom  after  the  twenty-fifth  year.    Males 
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are   more   frequently   affected   than   fe- 


Diagnosis.  —  In  sufficiently  advanced 
cases  the  diagnosis  is  not  difficult,  espe- 
cially when  hypertrophy  of  one  or  more 
muscles  is  present.  When  this  distinctive 
feature  is  absent,  confusion  with  other 
forms  of  progressive  atrophy  is  possible. 

Progressive  Muscular  Ateopht  of 
Central  Origin-. — In  this  form  the 
small  muscles  of  the  hands  are  usually 
the  first  to  atrophy.    The  degeneration- 


or  other  factors  capable  of  causing  neu- 
ritis shows  the  latter  to  be  the  primary 
disorder.  Heredity  plays  a  subsidiary 
role,  and  paralysis  is  more  evident  than 
true  atrophy.  The  "steppage"  gait  of 
peripheral  neuritis  is  present  when  the 
muscles  of  the  legs  are  involved. 

Muscular  Atrophy  of  Traumatic 
Origin. — There  is  a  clear  history  of 
direct  injury,  fracture,  contusion,  etc., 
impairing  directly  or  indirectly  the  nu- 
trition of  the  affected  group  of  muscles. 


^v,$' 


Pseudohypertrophic  paralysis.     (Duehenne.) 


reaction  is  present.  It  begins  late  in  life, 
and  heredity  is  by  no  means  a  common 
etiological  factor. 

Progressite  muscular  atrophy  of 
neural  origin  first  shows  itself  in  the 
smaller  muscles  of  the  extremities.  There 
is  a  noticeable  decrease  in  the  electrical 
excitability,  while  fibrillary  contractions 
and  sensory  symptoms  are  present. 

Muscular  Atrophy  following 
Neuritis. — A  history  of  lead  poisoning 


The  anatomical  relations  between  the  re- 
gion injured  and  the  atrophied  muscles 
usually  render  the  diagnosis  easy. 

Primary   muscular   dystrophy   in   two 
brothers.     The  parents  were  healthy.   In 
both  cases  there  was  slow  onset  in  child- 
hood;    atrophy   affecting   the   shoulder- 
girdle,   upper   arms,   and   thigh.     Theo- 
dore Diller  (Med.  Rec,  Nov.  7,  '96). 
Pathology. — The  disease  is,  according 
to  Erb,  a  primary  myopathy,  the  cord  and 
motor  nerves  showing,  as  a  rule,  no  alter- 
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ation.  Barely  morbid  changes  in  the  cells 
of  the  ventral  horns  have  been  observed, 
but  these  may  not  have  been  connected 
with  the  myopathy.  The  muscular  fibres 
simultaneously  show  various  stages  of 
morbidity,  some  being  atrophied,  others 
hypertrophied.  Fat  may  be  present  in 
the  interstitial  connective  tissue  and  con- 
stitute the  pseudohypertrophy  alluded 
to.  The  first  changes,  however,  usually 
consist  in  true  hypertrophy  of  the  mus- 
cular fibres,  followed  by  fissure  and  in- 
crease of  nuclei,  while  the  connective 
tissue  becomes  greatly  increased  in  the 
perimysium  internum.  The  stage  of 
atrophy  then  follows  and  progresses 
steadily. 

Case  representing  a  form  of  precocious 
amyotrophy  of  rapid  course  with  pre- 
dominating symptoms  in  the  lower 
limbs,  and  belonging,  therefore,  to  the 
disease  called  by  Hoffman  "progressive 
spinal  amyotrophy  of  early  infancy." 
The  affection  is  characterized  by  the 
rapid  atrophy  of  the  muscles,  the  pres- 
ence of  adipose  tissue,  and  a  secondary 
lordosis  with  muscular  retraction.  Fi- 
brillary twitchings  may  or  may  not  be 
present.  Pathologically  there  Is  simple 
atrophy  of  the  muscles,  and  degenera- 
tion or  disappearance  of  the  cells  of  the 
anterior  cornua  of  the  spinal  cord  and  of 
the  anterior  roots.  The  prognosis  is  un- 
favorable, death  usually  occurring  not 
later  than  the  sixth  year.  There  are 
numerous  transitional  forms  of  the  dis- 
ease. P.  Haushalter  (Revue  de  Med., 
June  10,  '98). 

Histories  of  20  cases  collected  from 
records  of  the  Philadelphia  Orthopaedic 
Hospital  and  Infirmary  for  Nervous  Dis- 
eases. Most  of  the  patients  presented 
the  form  known  as  pseudohypertrophy. 
Four  of  the  patients  were  of  the  female 
sex;  all  were  white.  Attention  is 
called  to  the  rarity  of  dystrophies  in 
pure  blacks.  In  11  of  the  cases  in- 
fectious diseases  had  preceded  the  on- 
set of  the  dystrophy.  In  only  2  cases 
did  similar  disease  exist  in  another 
member  of  the  same  family.  As  to  the 
pathogenesis   of   the   disease,  nothing  is 


known.  A.  A.  Eshner  (Amer.  Jour.  Med. 
Sci,  Sept.,  '98). 

Cases  of  muscular  atrophy  occur  which 
present  the  well-known  localizations  re- 
garded as  characteristic  of  the  different 
forms  of  muscular  dystrophy.  In  the 
large  majority  of  these  cases  the  spinal 
cord  and  peripheral  nerves  are  normal. 
In  other  rare  cases  presenting  the  clinical 
features  of  muscular  dystrophy,  the  nerv- 
ous system  is  more  or  less  involved.  The 
histological  changes  in  the  muscles  are 
not  pathognomonic  of  any  form  of 
atrophy.  It  is  proper  to  regard  muscu- 
lar dystrophy  as  a  disease  usually  dis- 
tinct from  spinal  muscular  atrophy,  but 
transitional  forms  connected  the  myo- 
pathic and  myelopathic  types  of  atrophy. 
W.  G.  Spiller  (Med.  Record,  July  22,  '99). 

Two  cases  of  progressive  muscular 
dystrophy  in  mother  and  ehUd.  Erb's 
contention  that  the  various  forms  of  this 
disease  are  identical  is  correct.  A  child, 
eight  years  of  age,  suffered  from  a  typi- 
cal infantile  atrophic  form  of  progressive 
muscular  atrophy.  The  mother,  aged 
forty-two  years,  had  a  hypertrophic 
form  of  dystrophy,  which  appeared  after 
the  birth  of  the  dystrophic  child.  These 
circumstances  render  the  cases  recorded 
very  unusual.  Brasch  (Berliner  klin. 
Wochen.,  Jan.  18,  1904). 

Treatment.  —  Muscular  exercise  is 
thought  by  Gowers  to  stay  the  progress 
of  the  disease.  Electricity  and  massage 
carried  out  assiduously  have  also  been 
recommended,  but  no  treatment  has  so 
far  brought  about  complete  recovery. 
The  general  health  should  receive  the 
greatest  attention,  tonics,  nutritious  food, 
fresh  air,  etc.,  by  increasing  the  vigor  of 
the  organism,  tend  to  delay  the  progress 
of  the  degenerative  process.  When  the 
patient  is  bedridden,  care  should  be  taken 
that  the  contractures  do  not  cause  flexion 
of  limbs  in  awkward  positions. 

Progressive  Muscular  Atrophy  of  Cen- 
tral Origin. 

This  is  a  progressive  atrophy  of  the 
muscles,  combined  with  more  or  less 
marked  rigidity,  usually  beginning  in  the 
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hands,  and  due  to  chronic  degeneration 
of  the  spinal  motor  tract.  (See  Spinal 
Cord.) 

Progressive  Neural  Muscular  Atrophy. 

This  is  a  progressive  atrophy  observed 
in  children  in  which  the  muscles  of  the 
feet  and  the  peroneal  group  are  usually 
first  affected,  as  the  result  of  chronic 
interstitial  neuritis.  (See  Peripheral 
Nerves.) 

Infectious  Myositis. 

The  various  forms  of  muscular  inflam- 
mation due  to  rheumatism,  gonorrhoea, 
pyaemia,  and  other  infectious  disorders, 
etc.,  are  reviewed  under  the  heads  of  the 
causative  affections.  This  article  only 
includes,  therefore,  the  form  of  myositis 
which  occurs  as  the  result  of  infection 

Symptoms. — Slight  fever  and  enlarge- 
ment of  the  spleen  are  often  noted  early 
in  the  history  of  myositis.  Swellin; 
stiffness,  and  tenderness  of  the  muscles 
slight  cedema  of  the  hand  or  foot,  accord- 
ing to  the  extremity  .first  involved,  ten- 
sion of  the  skin  over  the  affected  part 
represent  about  all  the  earlier  symptoms 
observed  in  all  cases.  Apart  from  these 
the  symptomatology  varies  according  to 
the  causative  affection.  In  some  there 
are  disorders  of  sensation  greatly  sug- 
gesting a  kinship  with  peripheral  neuro- 
ses; others  so  simulate  progressive  mus- 
cular atrophy  that  a  diagnosis  is  quite 
difficult.  Again,  trichinosis  is  suggested 
by  many  of  the  local  and  general  mani- 
festations, and  the  diagnosis  cannot  be 
established  without  a  microscopical  ex- 
amination involving  the  removal  of  a 
small  section  of  the  affected  muscle. 
Diffuse  purulent  infiltration  sometimes 
follows  the  local  inflammatory  process, 
reaching  in  some  cases  to  gangrene.  An 
erythematous  rash  is  sometimes  observed. 
As  the  disease  progresses  the  use  of  the 
member  affected  becomes  increasingly 
impaired,   locomotion   being   quite    dif- 


ficult and  painful  when  the  muscles  of 
the  legs  are  the  seat  of  disorder.  The 
cedema  is  first  limited  to  the  extremities, 
invades  the  trunk,  then  the  face,  giving 
the  latter  a  bloated  appearance  suggest- 
ing myxoedema.  The  muscles  of  deglu- 
tition, mastication,  and  respiration  being 
occasionally  involved,  the  general  nutri- 
tion greatly  suffers,  while  dyspncea  may 
become  distressing.  Inflammatory  disor- 
ders of  the  respiratory  tract  sometimes 
occur  concurrently,  pneumonia,  even, 
having  been  observed  as  a  terminal  com- 
plication. The  affection  usually  lasts  be- 
tween three  and  four  months,  though 
chronic  cases  may  last  much  longer. 

Symptom  so  far  unrecognized,  namely: 
an  effusion  into  the  cellular  tissue  over 
the  muscles  after  the  myositis  has  sub- 
sided  somewhat.     This   effusion   is   not 
great,   but  it  gives   rise   to   an   audible 
crackling  that  can  be  elicited  by  moving 
the  skin  over  the  affected  muscle.     One 
may  find  this  especially  well  marked  in 
cases  of  intercostal  rheumatism.     A.  G. 
Miller    (Scottish  Med.  and  Surg.  Jour., 
Sept.,  '98). 
Etiology  and  Pathology.  —  The  evi- 
dence at  hand  tends  to  show  that  an  in- 
fectious principle,  the  nature  of  which  is 
still  unknown,  is  the  direct  pathogenic 
agent.     Marked  proliferation  of  the  in- 
terstitial  tissue,   fatty   degeneration,   or 
hyaline  degeneration  of  the  muscular  fas- 
ciculi have  been  noted  microscopically 
(Hueppe). 

Three  cases  of  myositis  occurring  in 
the  second  and  third  weeks  of  scarla- 
tina after  the  subsidence  of  acute  symp- 
toms. This  complication  is  unaccom- 
panied by  fever,  and  disappears  rapidly, 
as  a  rule.  It  can  hardly  be  distinguished 
from  ordinary  muscular  rheumatism. 
Brack   (Gaz.  degli  Osped.,  July  7,  '98). 

Treatment.- — In  a  study  of  eleven  cases 
Cayet  found  that  the  most  satisfactory 
treatment  consists  in  leeches  or  other 
antiphlogistic  measures  at  first,  and  mer- 
curial or  iodide-of-lead  ointments  later 
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on.  The  use  of  electricity  did  not  seem 
to  be  particularly  indicated,  but  sys- 
tematic massage  is'  very  valuable.  Care 
must  be  taken,  however,  to  alternate  it 
with  sufficient  intervals  of  muscular  rest. 
The  cure  is  best  completed  by  means  of 
graduated  exercises  and  passive  move- 
ments. 

Gowers  has  expressed  himself  hope- 
fully in  reference  to  the  nitrate  of 
strychnine  treatment  of  progressive 
muscular  atrophy.  The  writer  confirms 
in  part  Gowers's  favorahle  statement. 
He  employs  Vm  of  a  grain  hypodermic- 
ally,  given  daily  for  six  weeks.  The 
treatment  is  resumed  after  an  intermis- 
sion of  two  weeks,  and  so  on  until  sev- 
eral courses  have  been  taken.  Many 
patients  can  bear  a  larger  dose,  but 
better  results  are  obtained  when  the 
particular  dose  is  adhered  to.  He  claims 
that  strychnine  nitrate  given  hypoder- 
mically  is  the  only  form  that  should  be 
employed.  When  given  by  mouth  it 
does  not  have  the  same  influence  on  the 
course  of  the  disease.  Sanger  Brown 
(Medical  Record,  Aug.  6,  1904). 

Polymyositis. 

Polymyositis  is  a  condition  in  which 
there  is  a  simultaneous  inflammation,  of 
many  muscles  and  of  some  nerves,  the 
inflammation  being  symmetrical  in  its 
distribution.     (Gowers.) 

Symptoms. — The  affection  presents  the 
general  distribution  of  polyneuritis  so  far 
as  preponderant  loss  of  power  is  con- 
cerned, but  with  a  far  wider  implication 
of  the  muscles,  of  which  many  suffer  that 
escape  in  ordinary  polyneuritis.  At  first 
they  are  very  tender,  and  later  they  un- 
dergo hardening  and  contraction,  which 
may  be  extreme  in  degree,  and  after  a 
time  may  be  insuperable  and  resist  all 
efforts  to  overcome  it. 

The  cardinal  symptoms  are  swelling  of 
the  extremities,  partly  from  muscular 
swelling  and  partly  from  subcutaneous 
oedema,  affection  of  the  muscles  of  res- 
piration  and  deglutition,  with  disturb- 


ances of  their  functions  and  an  exan- 
them.  Moderate  fever,  profuse  sweats, 
splenic  tumor,  with  death  from  inhala- 
tion-pneumonia or  from  suffocation,  are 
common. 

Etiology. — The  condition  is  almost  ex- 
clusively the  result  of  exposure  to  cold, 
and  seems  to  be  due  to  a  peculiar  variety 
of  the  rheumatic  poison  produced  in 
especially  susceptible  individuals,  ren- 
dered so  by  some  influence  that  depresses 
the  general  health  (Gowers).  A  vege- 
table parasite,  a  toxin,  and  an  animal 
parasite  (gregarina)  have  been  variously 
considered  as  pathogenic  factors.  Syph- 
ilis gives  rise  to  a  condition  resembling 
acute  myositis. 

Two  cases,  one  occurring  in  a  diabetic 
in  whom  evolution  took  place  in  four- 
teen days,  terminating  in  death,  and  the 
'  other  in  a  healthy  man,  following  the 
eating  of  shrimps,  and  cured  in  two 
months.  In  the  first  intense  interstitial 
myositis  found,  with  proliferation  of  the 
nuclei  between  the  fibres,  particularly  in 
the  perifascicular  and  perivascular  con- 
nective tissue.  The  intrafibrillary  tissue 
was  oedematous.  Senator  (Deut.  med. 
Woch.,  Sept.  28,  '94). 

Case  presumably  of  syphilitic  origin. 
The  patellar  reflexes  were  exaggerated. 
On  incision  into  the  left  gastrocnemius 
a  light  brownish-red  fluid  escaped  con- 
taining fragments  of  old  blood-clots. 
Bacteriological  examination  of  this  fluid 
and  of  the  excised  muscle  were  negative. 
The  excised  muscle  exhibited  the  diffuse 
inflammatory  change,  with  hyaline  de- 
generation. James  Herriek  (Amer.  Jour, 
of  Med.  Sci.,  Apr.,  '96). 

Case  in  a  married  woman  aged  36. 
The  symptoms  indicated  that  polyneu 
ritis,  as  well  as  polymyositis,  was  pres 
ent.  W.  R.  Gowers  (Brit.  Med.  Jour. 
Jan.  14,  '99). 

Case  of  acute  hemorrhagic  polymyo 
sitis  in  which  microscopically  the  muscle 
fibres  showed  more  or  less  degenerative 
change,  increase  in  the  number  of  nuclei, 
and  interstitial  haemorrhages.    There  was 
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also  extensive  round-cell   infiltration   in 
the    muscles.       Pure     cultures     of    the 
staphylococcus  pyogenes  aureus  were  ob- 
tained.    J.  Bauer  (Deut.  Archiv  f.  klin. 
Med.,  Dec.  13,  '99). 
Treatment. — The  only  hopeful  treat- 
ment of  this  condition  consists  in  well- 
directed    measures    applied    during    the 
stage  of  development. 

Iodide  of  potassium,  strychnine,  and 
electricity  seem  indicated  in  these  cases 
besides  the  symptomatic  treatment  usu- 
ally recommended. 

Muscular  Hypertrophy. 
True  hypertrophy  of  the  muscles  dif- 
fers from  pseudomuscular  hypertrophy 
in  that  it  is  attended  by  fewer  disturb- 


between  the  muscular  fibres,  occurring  as 
a  result  of  inflammation.  Fulda  con- 
siders it  as  a  trophoneurosis  resulting 
in  a  true  hypertrophy. 

Treatment. — Treatment  by  electricity 
is  valuable  in  these  conditions,  possibly 
along  with  a  course  of  the  iodides.  The 
faradic  current  should  be  used  five  min- 
utes every  day  and  massage  employed. 

Progressive  Ossifying  Myositis. 

Definition. — This  consists  of  an  in- 
flammatory affection  of  certain  muscular 
tissues,  resulting  in  a  deposit  of  bony 
material  in  the  course  of  the  muscle,  dis- 
placing its  substance  and  finally  leading 
to  ankylosis  of  the  affected  part. 
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Myositis  ossificans.      (Stonham.) 

(London  Lancet.  > 


ances  of  nerve-function  and  that  it  may 
sometimes  be  arrested  by  the  application 
of  the  galvanic  current.  It  may  be  pre- 
ceded by  pain  in  the  muscles  only  or  may 
occur  as  a  sequel  to  infectious  fevers:  ty- 
phoid, influenza,  etc.  As  a  rule,  many 
muscles  enlarge  simultaneously.  In  a 
case  witnessed  by  Fulda  the  majority 
of  the  muscles  were  hypertrophied,  and 
deglutition  was  rendered  very  difficult. 
None  of  the  muscles  of  the  body  showed 
any  trace  of  atrophy  in  a  case  studied  by 
Pal. 

Etiology. — The  nature  and  causes  of 
this  affection  are  obscure.  Lesage  con- 
sidered it  as  due  to  a  deposition  of  fat 


Symptoms. — Slight  fever,  redness  of 
the  skin  over  the  muscles  of  the  neck 
and  back,  and  swelling  of  the  latter  con- 
stitute the  first  manifestations  usually 
noted.  After  some  time,  a  period  of  ap- 
parent improvement,  the  muscles  become 
increasingly  harder  to  the  touch:  the 
first  indications  of  the  ossifying  process, 
which  progresses  very  slowly.  The  cal- 
cification is  such  sometimes  as  to  trans- 
form the  majority  of  the  muscles  into 
bone-like  masses  of  extreme  hardness. 
The  total  loss  of  contractility  thus  en- 
gendered naturally  gives  rise  to  pseudo- 
ankylosis,  the  subject  being  reduced,  as 
regards  motion,  to  the  condition  of  stone: 


520 


MUSCLES.     PROGRESSIVE  OSSIFYING  MYOSITIS. 


the  "ossified  man"  of  museums.     Only 
forty  eases  have  been  recorded  so  far. 

The  disease  seems  to  attack  children 
or  adolescents^  and  is  not  steadily  pro- 
gressive, but  comes  on  in  fits  and  starts, 
each  attack  being  associated  with  con- 
siderable pain  and  the  appearance  of  a 
swelling  in  the  substance  of  some  mus- 
cle, which  diminishes  in  size  after  a  time, 
but  leaves  behind  it  a  tumor  of  bony 
consistency.  During  the  attack  there  is 
some  fever,  and  possibly  also  local  gland- 
ular enlargement. 

Case  of  generalized  myositis  ossificans, 
which  began  at  the  age  of  19,  involving 
at    first    the    whole    of    the    right    side. 
Tumefactions  occurred  in  the  regions  of 
the  muscles  attacked.     In  the  spring  of 
every  year  the  swelling  extended  to  the 
left  side.     Considered  as  an  affection  of 
the     bones     secondarily     involving     the 
muscles.      Virchow    (Berl.    klin.    Woch., 
Aug.  6,  '94). 
Death  frequently  occurs  as  the  result 
of  pulmonary  disorders  or  of  suppura- 
tion with  septic  absorption. 

Etiology. — Local  injury  giving  rise  to 
myositis  is  thought  to  be-  the  primary 
factor  in  many  cases,  especially  when  the 
subject  presents  a  congenital  predisposi- 
tion to  the  formation  of  bone  in  inflamed 
parts.  It  is  closely  allied  to  rheumatism, 
and  is  sometimes  found  in  subjects  show- 
ing congenital  malformations,  especially 
hallux  valgus  and  microdactylia  (Ston- 


Case  of  progressive  ossifying  myositis 
observed  in  a  girl  of  4  years.  The  left 
sterno-cleido-mastoideus  had  undergone 
osseous  transformation  and  was  removed, 
but  soon  afterward  new  osseous  deposits 
formed.  Studsgaard  (Satellite  of  the 
Annual,  Mar.,  '92). 

Case  of  myositis  ossificans  in  a  boy  9 
years  old.  The  bones  were,  for  the  most 
part,  hypertrophied  and  irregularly 
formed.  The  case  showed  an  association 
with  hallux  valgus  and  microdactylia. 
Weldon  Carter   (Lancet,  Feb.  10,  '94). 

Study   of  a  bony   growth   which   had 


been  removed  from  the  deltoid.  To  the 
naked  eye  the  tumor  looked  like  a 
fibroma,  although  there  were  scattered 
through  it  several  reddish  areas  due  to 
a  persistence  of  normal  muscular  fibres. 
Microscopically  it  was  found  that  there 
was  an  abundant  infiltration  of  the  con- 
nective tissues  with  round  cells,  while 
here  and  there  cartilaginous  nodules 
appeared,  and  throughout  the  newly- 
formed  tissue  bony  material  was  de- 
posited; the  muscular  substance  proper 
was  simply  atrophied,  and  in  no  way 
involved  actively  in  the  process.  Lexer 
(Langenbeck's  Arch.,  B.  50,  H.  1,  '97). 
Case  of  myositis  ossificans  in  a  girl 
4  years  of  age.  The  child  was  healthy 
to  the  age  of  two  years,  when  the  right 
shoulder  began  to  get  stiff,  then  the  neck 
and  the  back  were  attacked,  and  two 
years  later  the  disease  had  progressed 
so  far  that  she  was  not  able  to  dress 
herself  or  to  rise  when  in  a  recumbent 
position.  Neither  hereditary  disposition 
nor  infection  was  proved.  Large  portions 
of  the  muscles  of  the  neck  and  back  are 
ossified,  forming  a  cuirass  by  which  the 
scapulae  are  fixed;  osseous  bands  and 
prominences  are  felt  on  the  back,  on  the 
front  of  the  thorax,  and  in  the  muscles 
of  the  arms..  In  both  feet  the  hallux  is 
shorter  than  normally  and  deviated  into 
valgus  position.  This  deformity  has,  in 
all  cases  observed,  been  found  to  coin- 
cide with  the  myositis  ossificans.  Nico- 
laysen  (Norsk  Mag.  f.  Laegevidensk.,  p. 
468,  '99;  Report  of  F.  Levison,  Corr. 
Ed.). 

Analysis  of  12  cases  of  ossification 
of  muscle-tissue  following  traumatism. 
Careful  study  of  these  cases  demon- 
strated that  at  different  times  repeated 
haemorrhages  had  taken  place  in  the 
various  muscular  layers,  and  that  each 
of  these  haemorrhages  was  followed  by 
a  new  formation  of  bone.  The  haemor- 
rhage within  the  muscle,  the  following 
proliferation  of  connective  tissue,  and  the 
further  metaplasia  into  bone  and  cartil- 
age held  one  to  the  other  an  inseparable 
etiological  connection.  Therefore,  taking 
also  into  consideration  the  form  and  posi- 
tion of  the  bony  deposit,  it  must  be  ac- 
cepted that  the  formation  of  bone  does 
not   come   from   the   periosteum,   but   is 
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of  intramuscular  origin.     C.  Kammstedt 
(Arehiv  f.  klin.  Chir.,  B.  61,  H.  1,  1900). 
Treatment.  —  Nothing  yet  employed 
has  seemed  to  arrest  the  process  of  ossi- 
fication. 

Myasthenia  Pseudoparalytica. 
Myasthenia  pseudoparalytica  is  a  dis- 
ease characterized  by  exacerbations  of  ex- 
treme exhaustion  of  certain  muscles  and 
involving,  among  others,  those  of  respi- 
ration and  deglutition. 

Symptoms. — The  onset  is  usually  acute. 
The  muscles  of  the  face,  those  of  degluti- 
tion, and  the  external  eye-muscles  are 
often  the  first  affected,  the  least  con- 
tinued effort  in  which  these  are  utilized 
being  followed  by  their  complete  exhaus- 
tion and  paresis.  Strabismus,  when  the 
eye-muscles  are  involved,  great  difficulty 
in  deglutition,  etc.,  may  thus  occur  sud- 
denly. The  same  exhaustion  occurs  after 
repeated  electrical  stimulation  (Golly). 
After  a  period  of  rest  the  muscles  grad- 
ually recover  some  of  their  tone  and  their 
functions  are  resumed.  In  some  cases 
persistent  paralysis  ensues.  Myasthenia 
sometimes  proves  fatal. 

Pathology. — Myasthenia  is  thought  to 
be  a  form  of  bulbar  paralysis,  the  organic 
lesions  affecting  particularly  the  lower 
motor  neurons.  This  view  is  hypothet- 
ical, however,  and  is  based  mainly  upon 
isolated  symptoms  observed  in  other  dis- 
orders, no  clearly-defined  local  morbid 
changes  having  so  far  been  discerned. 

Treatment. — But  few  cases  of  myas- 
thenia have  so  far  been  reported  and  no 
special  therapeutic  measures  have  been 
proposed. 

The  symptoms  of  myasthenia  gravis 
are  always  rendered  worse  by  bodily  ex- 
ercise and  mental  excitement.  Hence, 
complete  rest  for  mind  and  body  should 
be  the  aim  of  treatment.  The  patients 
are  from  the  very  first  in  imminent  dan- 
ger of  death,  and  their  relatives  should 
be  warned  of  this,  otherwise  the  decep- 
tive lulls  in  the  symptoms  may  encour- 


age fatal  indiscretions.  Frequent  phys- 
ical examinations  may  have  disastrous 
results.  Meals  should  be  small,  easily 
assimilated,  and  given  at  short  intervals. 
The  use  of  the  stomach-tube  is  danger- 
ous, and  should  deglutition  become  im- 
possible rectal  feeding  is  the  only  course 
to  pursue.  Stimulant  methods  of  treat- 
ment by  cold  douching  and  faradism  are 
absolutely  contra-indicated.  Massage 
and  galvanism  have  proved  useless. 
None  of  the  drugs  hitherto  employed 
appear  really  to  influence  the  course  of 
the  disease.  Strychnine  has  been  used 
without  benefit  by  Strumpell  and  Dr. 
Buzzard.  Personal  patient  improved  un- 
der strychnine  at  first,  but  subsequently 
relapsed  while  still  taking  it.  Thyroid 
and  suprarenal  extract  have  proved  also 
ineffectual.  Tonics,  such  as  arsenic  and 
iron,  have  no  specific  action.  Perhaps  a 
more  extended  trial  of  suprarenal  extract 
might  be  worth  making.  Other  organic 
extracts — such  as  cerebrin,  myelin,  didy- 
min,  and  ovarian  substance — may  also 
conceivably  be  of  service  in  a  toxaemia 
which  produces  no  visible  changes  in  any 
part  of  the  nervous  system.  Failing 
these  medicaments,  one  can  only  hope 
that  the  toxin  of  myasthenia  gravis  may 
be  traced  to  its  source,  isolated,  and  its 
antidote  found  in  the  chemical  and  phys- 
iological laboratories.  Morbid  anatomy 
has  thrown  no  light  on  the  nature  of  the 
disease.  L.  G.  Guthrie  (Lancet,  Feb.  9, 
1901). 
Myotonia  Congenita  (Thomsen's  Dis- 
ease) . 

A  disorder  in  which  certain  groups  of 
muscles,  when  voluntarily  contracted,  re- 
main in  a  state  of  tonic  cramp  a  short 
time,  then  gradually  become  relaxed. 

Symptoms. — When  a  patient  suffering 
from  myotonia  grasps  an  object,  the  hand 
closes  normally  around  the  latter,  but  the 
grasp  persists,  notwithstanding  his  effort 
to  open  his  hand.  The  cramp  may  be  of 
brief  duration  and  the  patient  almost  im- 
mediately begin  to  straighten  his  fingers, 
or  it  may  last  some  time,  especially  when 
the  extremity  is  used  after  a  period  of 
rest.    Continued  use  improves  the  mus- 
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cular  movements,  and  if  the  object  is 
seized  and  dropped  several  times  in  suc- 
cession the  operation  becomes  sometimes 
normal.  The  same  phenomena  may  ap- 
pear when  the  patient  starts  to  walk: 
one  leg  being  put  forward  slowly,  it  re- 
mains stiffly  in  the  extended  position  a 
couple  of  seconds,  when  it  can  be  used 
as  a  resting-point  for  the  trunk  by  the 
use  of  the  extensors,  while  the  other  leg 
is  advanced.  After  a  few  steps  have  been 
taken  but  little  difficulty  is  experienced. 
Sudden  use  of  the  lower  limbs  after  a 
period  of  rest  may  thus  become  a  source 
of  danger,  the  patient  falling  heavily, 
owing  to  sudden  cramp  of  the  muscles 
upon  which  he  depends  for  the  mainte- 
nance of  the  erect  position.  Excitement, 
cold,  and  overuse  also  predispose  the 
muscles  to  tonic  cramp. 

The  muscles  of  the  arms  and  legs  are 
usually  the  only  ones  affected.  The  mus- 
cles of  deglutition,  the  sphincters,  and 
the  non-striated  muscles  are  never  in- 
volved; the  facial,  laryngeal,  or  ocular 
rarely.  In  a  case  reported  by  Ballet  and 
Marie  the  eyes  became  fixed  when  turned 
upward  and  their  position  could  only' be 
altered  gradually.  The  patients  are  usu- 
ally strong,  though  not  in  proportion  to 
the  muscular  development,  which  is  often 
unusual.  Distinct  hypertrophy  is  some- 
times observed.  The  disease  gives  rise 
to  little  physical  suffering,  but  mental 
torpor  and  a  tendency  to  melancholia 
have  been  observed  in  a  small  proportion 
of  cases.  Erb  has  called  attention  to  the 
fact  that  the  electrical  reactions  of  the 
muscles  were  characteristic:  their  me- 
chanical irritation  is  increased,  but,  in- 
stead of  contracting  suddenly,  they  only 
do  so  slowly,  the  act  being  followed  by  a 
prolonged  tonic  after-contraction.  While 
the  constant  galvanic  current  is  being 
used  it  gives  rise  to  rhythmical  wave- 
like contractions  of  the  body  of  the  mus- 


cle, the  "flow"  going  from  cathode  to 
anode. 

The  affection,  which  begins  early  in 
life,  usually  continues  uninterruptedly 
until  death  from  an  intercurrent  disor- 
der. Some  cases,  however,  are  attended 
by  exacerbations  and  remissions;  in  a 
very  small  proportion  of  cases  the  im- 
provement is  permanent. 

Etiology. — Myotonia  is  hereditary  in 
the  majority  of  cases.  While  other  forms 
of  spasm  simulate  it,  the  typical  disease 
has  always  occurred  in  family  groups. 
In  the  family  of  Dr.  Thomsen,  who  first 
described  the  disease  and  who  was  him- 
self a  sufferer,  myotonia  was  traced 
through  five  generations.  Eright  and 
overuse  of  the  muscles  seem  to  act  as 
predisposing  factors.  It  is  more  fre- 
quently observed  in  males  than  females. 
The  disease  is  rarely  observed  in  the 
United  States. 

Case  of  a  man  in  whose  family  Thom- 
sen's  disease,  as  usual,  was  hereditary. 
The  first  symptoms  showed  themselves 
at  the  age  of  6  years  and  were  present 
at  the  onset  in  winter  only,  the  patient 
being  in  good  health  during  the  sum- 
mer. 0.  Hollmann  (Schmidt's  Jahrb., 
Jan.,  '95). 

The  initial  lesion  is  muscular  hyper- 
plasia. Hypertrophy  is  found  mostly  in 
those  muscles  which  perform  the  greatest 
amount  of  work;  it  is  of  functional  ori- 
gin, with  integrity  of  the  nervous  sys- 
tem. Dejerine  and  Sottas  (Le  Bull. 
Med.,  June  5,  '95). 

Case  of  Thomsen's  disease  in  a  patient 
28  years  old,  and  who  had  not  been 
affected  by  the  trouble  until  he  was  IS 
years  of  age;  hence  there  is  no  propriety 
in  calling  such  a  case  "myotonia  con- 
genita." Cases  divided  into  three  classes 
as  follows:  (1)  myotonia  congenita,  (2) 
myotonia  acquisita,  and  (3)  myotonia 
transitoria.  G.  W.  Jacoby  (Med.  News, 
Jan.  1,  '98). 

Pathology. — The  exact  pathology  of 
myotonia  may  be  said  to  be  unknown. 
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Hypertrophy  of  the  muscle-fibres — some 
being  double  the  normal  size — with  a 
multiplication  of  nuclei  affecting  the  en- 
tire muscular  system,  except  the  myo- 
cardium, were  observed  by  Dejerine  and 
Sottas.  The  peripheral  nerves  and  the 
spinal  cord  showed  no  morbid  change. 

Treatment. — Gymnastics  or  systematic 
stimulation  of  the  muscles  by  co-ordi- 
nated exercises,  frictions  with  oil,  and 
massage  may  be  tried  with  some  hope  of 
mitigating  the  intensity  of  the  mani- 
festations. Marriage  proved  of  great 
value  in  the  case  of  a  young  female. 

Charles  W.  Bube, 

Philadelphia. 

MUSCLES,  SUKGICAL  DISEASES  OF. 

Strain  and  Rupture. 

What  is  usually  termed  a  "sprain" 
signifies  an  undue  stretching  of  the  mus- 
cular fibres  or  their  tendinous  extrem- 
ities. It  may  vary  in  severity  from  a 
slight  overextension  to  absolute  rupture. 
The  rupture  in  severe  cases  may  be  par- 
tial or  complete,  the  latter  being  more 
likely  to  occur  in  long-bellied  muscles. 
Eupture  of  the  fibres  is  often  attended 
by  an  audible  snap,  and  gives  rise  to  in- 
stant pain,  which  may  become  excruciat- 
ing in  severe  injuries, — the  coup  de  fouet 
of  French  authors;  the  patient  finds  it 
impossible  to  perform  movements  in- 
volving the  use  of  the  injured  muscle. 
If  the  tear  be  marked  and  near  the  sur- 
face a  gap  in  the  tissues  may  sometimes 
be  felt,  corresponding  to  the  ecchymosis, 
or  fluctuating  extravasation  of  blood,  of 
which  the  injured  region  is  the  seat. 
When  the  rupture  occurs  at  the  knee, 
marked  effusion  of  the  joint  soon  follows, 
as  in  rupture  of  the  quadriceps  tendon  at 
its  insertion  into  the  patella.  When  an 
abdominal  muscle  is  the  seat  of  rupture 
a  ventral  hernia  may  be  developed. 


Etiology. — Subcutaneous  rupture  only 
occurs  when  the  muscle  is  submitted  to 
the  disintegrating  action  of  great  force, 
or  when,  through  the  influence  of  age  or 
infectious  general  diseases  (particularly 
rheumatoid  arthritis,  typhoid  fever,  etc.), 
the  muscular  and  fibrous  tissues  have 
undergone  some  process  of  degeneration. 
Under  such  circumstances  spontaneous 
rupture  may  occur  under  the  influence  of 
slight  muscular  exertion, — indeed,  with- 
out any  violence,  sometimes,  through  the 
muscles'  own  contractile  force.  Thus, 
the  rectus  abdominis  may  be  ruptured 
during  labor  merely  through  its  own 
contractions.  Tendons,  especially  the 
tendo  Achillis,  often  give  way  when  per- 
sons of  advanced  age  jump  or  dance. 

Treatment.  —  Moderately  severe  in- 
juries tend  to  recover  without  complica- 
tions under  appropriate  measures.  The 
torn  ends  should,  as  much  as  possible,  be 
held  in  apposition  by  immobilizing  the 
part  in  a  position  wherein  the  injured 
muscle  or  tendon  is  completely  relaxed. 
New  tissue  is  developed  between  the  sep- 
arated ends.  At  first  the  new  tissues  are 
adherent  to  adjoining  structures,  but  the 
adhesions  are  gradually  stretched  and  ab- 
sorbed when  the  patient  resumes  the  use 
of  the  muscle.  Eupture  of  the  tendo 
Achillis,  for  instance,  is  best  treated  by 
immobilizing  the  leg  in  the  fixed  posi- 
tion; a  collar  around  the  thigh  serves  for 
the  attachment  of  a  cord  the  other  end 
of  which  is  attached  to  the  heel  of  a  soft 
slipper;  rupture  of  a  thigh-muscle,  on 
the  contrary,  requires  full  extension  of 
the  limb  in  a  splint,  etc.  The  parts 
should  be  given  absolute  rest  by  the 
avoidance  of  all  motion,  and  slight  com- 
pression should  be  exercised  upon  them 
by  means  of  a  bandage.  When  the  rupt- 
ure occurs  in  a  healthy  muscle,  it  may 
sometimes  be  necessary,  to  hasten  the  re- 
covery or  to  prevent  a  long  sojourn  in 
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bed  (a  dangerous  practice  in  aged  sub- 
jects), to  expose  the  parts  under  strict 
antiseptic  precautions,  uniting  the  sep- 
arated ends  by  sutures. 

Hernia  of  Muscle. — Sometimes  the 
fascia,  or  sheath  overlying  the  muscle, 
fails  to  heal,  and  a  portion  of  the  mus- 
cle protrudes.  During  its  contraction 
this  becomes  especially  marked,  and  an 
elastic,  fluctuating  tumor  is  formed.  The 
muscles  of  the  thigh  and  abdomen  are 
most  prone  to  this  condition,  especially 
if  overexertion  too  soon  after  the  injury 
is  not  avoided.  Healed  fascia  under 
these  circumstances  may  also  be  torn 
anew. 

Muscular  hernia  may  readily  be  recog- 
nized by  the  fact  that  it  disappears  or 
becomes  prominent  according  to  the 
proximity  of  the  contraction  imposed 
upon  the  muscle  by  motion. 

Treatment. — Eest  and  well-adjusted 
pressure  with  a  hernial  bandage  are  usu- 
ally sufficient  in  recent  cases.  When 
much  discomfort  is  caused,  or  the  hernia 
is  an  old  one,  the  skin  should  be  incised 
and  the  edges  of  the  torn  fascia  be  fresh- 
ened and  united  with  catgut  sutures. 

Ossification. 

Localized  strains,  when  repeated, 
sometimes  give  rise  to  local  inflammation, 
culminating  in  ossification  of  a  part  of 
the  muscle.  The  "rider's  bone"  is  an 
instance  of  this  complication  which  is 
occasionally  observed  in  persons  who  do 
rough  horseback-riding.  The  process  of 
ossification  takes  place  in  the  adductor 
longus  here,  but  it  may  occur  in  any 
muscle  submitted  to  undue  mechanical 
action.  When  located  in  a  superficial 
muscle  the  "bone"  may  usually  be  de- 
tected by  pressure,  but  when  deep  seated 
it  is  not  recognized  during  life.  Ossifica- 
tion may  also  be  due  to  syphilis.  (See 
also  Myositis  Ossificans  under  Mus- 
cles, Diseases  of.) 


Treatment. — The  bony  growth  does 
not  occasion  serious  discomfort  in  the 
majority  of  cases,  but  at  times  it  gives 
rise  not  only  to  local  pains,  but  also  to 
impairment  of  the  functions  of  the  af- 
fected muscle.  It  should  then  be  re- 
moved surgically,  all  milder  methods  be- 
ing futile. 

Muscular  Dislocation. 

Dislocation  of  muscles  and  tendons  are 
occasionally  observed,  when  laceration 
of  the  fascia,  synovial  sheaths  and  vio- 
lence concur  to  cause  them  to  slip  over 
the  bony  prominence.  Dislocation  of  the 
peronei  muscles  over  the  external  mal- 
leolus may  thus  occur  during  severe 
wrenches  of  sprains.  The  long  tendon 
of  the  biceps  may  also  be  displaced  from 
its  groove.  The  extensor  tendons  of  the 
wrist  are  especially  prone  to  this  diffi- 
culty. Considerable  pain  and  inability 
to  use  the  affected  limb  are  at  once  ex- 
perienced, and  the  use  of  the  limb  is 
more  or  less  compromised  until  reduc- 
tion is  effected. 

Treatment. — In  recent  cases  reduc- 
tion of  the  displaced  structure  is  easily 
effected  by  relaxing  the  muscle  and  ma- 
nipulating the  member  according  to  the 
nature  and  direction  of  the  dislocation. 
Thus,  in  dislocation  of  the  peronei,  ro- 
tating the  foot  outward  is  indicated;  a 
retentive  bandage  is  then  applied  and 
kept  until  complete  recovery  is  obtained. 
When  the  tendon  will  not  remain  in  situ, 
the  groove  in  which  it  lies  may  be  deep- 
ened by  exposing  the  bone  and  gouging 
it  subperiosteal^,  as  recommended  by 
Albert. 

Wounds  of  Muscles. 

Subcutaneous,  incised,  or  lacerated 
wounds  of  muscles  are  frequently  met 
with,  especially  the  latter.  Under  mod- 
ern asepsis,  unless  the  loss  of  tissue  be 
very  great  or  the  supply  of  arteries  and 
nerves  be  seriously  injured  (when  gan- 
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grene  is  apt  to  occur),  resolution  usually 
occurs  promptly  in  small  wounds  through 
regeneration  of  muscular  tissue,  and  in 
extensive  ones  through  cicatricial  con- 
nective-tissue formation.  The  functions 
of  the  injured  muscle  are  often  restored 
under  circumstances  that  would  seem  to 
preclude  all  hope. 

Tbeatment. — In  lacerated,  contused, 
and  incised  wounds  of  any  severity,  the 
torn  edges,  if  any  are  present,  should  be 
trimmed  off,  then  united  with  catgut: 
buried  sutures.  Under  aseptic  precau- 
tions this  procures  early  recovery  and  the 
minimum  of  deformity.  In  mild  injuries 
close  apposition  by  strapping  and  rest  are 
usually  sufficient. 

Muscular  Atrophy  of  Traumatic  Ori- 
gin. 

Wasting  of  a  muscle  may  be  of  trophic 
origin  through  disuse,  but  also  through 
involvement  in  injuries  of  some  of  the 
channels  through  which  the  nutrition  oc- 
curs, compression,  laceration,  etc.  Atro- 
phy may  thus  follow  fractures  as  a  result 
of  inactivity,  but  in  the  majority  of  cases 
reflex  disturbance  of  the  trophic  nerves 
is  the  main  cause  of  the  wasting.  A 
fractured  limb  often  affords  indications 
that  the  nutrition  of  the  limb  is  impaired, 
the  preliminary  factor  in  atrophy,  and 
simultaneously  a  warning  that  its  devel- 
opment should  be  prevented  by  local 
warmth,  gentle  massage,  etc.:  i.e.,  meas- 
ures calculated  to  sustain  the  vitality  of 
the  limb  while  it  is  immobilized.  Press- 
ure upon  the  blood-vessels  may  also  act 
as  a  predisposing  factor  through  mal- 
position of  the  limb  or  the  constriction 
of  a  bandage.  The  importance  of  avoid- 
ing prolonged  sojourns  in  bed,  in  the  case 
of  aged  patients,  is  obvious. 

Nerve-injuries,  diseases  of  the  joints, 
diseases  of  the  spinal  column,  etc.,  also 
act  as  causes  of  muscular  atrophy  by  in- 
terfering with  the  nutrition  of  muscles 


either  directly  or  through  reflex  influ- 
ence bearing  mainly  upon  the  vascular 
supply.  (See  also  Muscles,  Diseases 
of.) 

Teeatment. — When  the  limb  merely 
becomes  thin  through  disuse  while  in  a 
splint,  light  massage,  if  normal  resolu- 
tion does  not  soon  follow  its  release,  soon 
causes  rapid  improvement.  Effleurage — 
i.e.,  strokes  directed  toward  the  trunk 
(to  activate  the  circulation)  made  with 
the  palm  of  the  hand  or  its  radial  border 
— is  indicated  at  first;  subsequently, 
when  the  limb  has  become  stronger, 
petrissage — i.e.,  seizing  the  tissues  with 
both  hands  and  raising  them  (as  a  cat  is 
lifted  by  the  neck)  repeatedly,  followed 
by  kneading  of  the  parts  thus  raised — 
should  be  resorted  to.  Strychnine  should 
also  be  administered  internally. 

In  atrophy  due  to  lesions  of  nerves, 
bones,  etc.,  the  cause  should  first  receive 
attention. 

Traumatic  Myalgia. 

Muscular  pain,  rendering  the  use  of 
the  muscle  involved  more  or  less  difficult, 
is  a  frequent  result  of  overuse,  especially 
when  the  sufferer  is  not  accustomed  to 
arduous  labor.  Bicycle-riding,  horseback- 
riding,  trunk-packing,  etc.,  thus  often 
became  a  cause  of  myalgia,  the  result  of 
fatigue.  After  two  or  three  days'  rest 
the  tissues  recover  their  normal  status. 
Severe  myalgia  is  often  caused  by  strain, 
twisting,  blows,  falls,  compression,  etc. 
All  these  factors  are  most  active  in  caus- 
ing myalgia  in  persons  subject  to  rheu- 
matism. (See  Kheumatish,  Muscular.) 

Treatment.  —  Heat,  light  massage, 
and  electricity  are  valuable  remedial 
means.  Compresses  of  warm  or  cold 
water,  or  a  mustard  poultice  placed  some 
distance  away  from  the  sensitive  spot 
hasten  resolution  when  spontaneous  sub- 
sidence is  not  prompt. 
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Myositis.  See  Muscles,  Diseases 
of. 

Musculae  Atrophy.  See  Muscles, 
Diseases  of. 

Contracture. 

Permanent  fixation  of  a  muscle  in  the 
contracted  state  may  be  caused  by  a  large 
number  of  factors:  inflammation  of  local 
0*  remote  tissues,  traumatic,  diathetic, 
or  toxic  agencies,  etc.  Hemiplegia,  for 
instance,  is  often  complicated  with  con- 
tracture of  all  the  muscles  of  the  upper 
extremity.  The  arm  is  usually  held 
against  the  body,  the  hand  being  flexed 
upon  the  forearm  and  the  latter  upon  the 
arm:  a  general  contracture  of  the  flexors. 
In  some  cases  the  forearm  is  merely 
flexed  upon  the  arm,  the  latter  being  free 
at  the  shoulder.  When  this  variety  oc- 
curs in  a  young  woman,  hysteria  is  to  be 
suspected.  Contracture  of  this  character 
may  also  be  due  to  rheumatism  or  syph- 
ilis, the  biceps  being  the  seat  of  an  ex- 
acerbation of  either  disease.  Permanent 
contracture  often  follows  severe  trauma- 
tism when  appropriate  curative  measures 
are  not  immediately  instituted.  Burns 
involving  the  deep  cellular  tissue  and'  at- 
tended by  much  destruction  are  also  apt 
to  be  followed  by  cicatricial  contracture 
when  the  region  of  the  elbow  or  the 
palmar  tissues  are  involved.  Chronic  in- 
flammation of  a  muscle,  descending  neu- 
ritis, persistent  irritation  along  some  por- 
tion of  the  motor  tract,  or  prolonged 
disuse  of  a  muscle  if  it  remain  in  a  given 
position,  weakened  action  of  an  antago- 
nistic muscle  whether  of  central  or  pe- 
ripheral origin,  contiguous  bone  or  joint 
disease,  tumors  pressing  upon  a  given  set 
of  muscles  or  its  nervous  supply  are  all 
capable  of  giving  rise  to  contracture. 

The  lower  extremities  are  also  sus- 
ceptible to  the  same  influences.  Besides 
the  disorders  that  enter  the  field  of 
neurology,  spasmodic  rigidity,  and  other 


conditions  which  sometimes  require  te- 
notomy or  myotomy,  we  occasionally  wit- 
ness contraction  of  the  muscles  of  the 
thigh  occurring  as  a  result  of  dislocation 
or  hip  disease. 

Diagnosis. — Contracture — i.e.,  perma- 
nent shortening  of  muscles — must  be  dif- 
ferentiated from  temporary  rigidity,  such 
as  is  witnessed  in  the  early  stage  of  in- 
flammation of  a  joint  and  in  hysteria. 
The  fact  that  in  these  disorders  the  mus- 
cles relax  under  an  anaesthetic,  whereas 
in  permanent  contractures  they  do  not, 
affords  an  easy  and  certain  way  of  deter- 
mining this  question.  The  history  of  the 
case  usually  facilitates  the  recognition  of 
the  origin  of  the  trouble  in  individual 
cases.  Non-traumatic  cases  are  usually 
the  result  of  cerebral  or  spinal  lesions, 
and,  in  children,  of  infantile  paralysis, 
owing  to  the  reduced  resistance  of  af- 
fected muscles.  Spinal  inflammatory 
disorders  are  usually  attended  by  marked 
flexion  at  the  hip  and  knee.  As  already 
stated,  contracture  of  the  biceps  is  usu- 
ally of  syphilitic  or  rheumatic  origin; 
the  same  may  be  said  of  the  correspond- 
ing leg-muscles. 

Treatment. — The  factors  leading  to 
contracture  are  so  numerous  and  the 
forms  which  it  assumes  are  so  varied  that 
each  case  must  be  treated  on  its  own 
merits.  In  some,  remedies  calculated  to 
antagonize  a  diathetic  disorder  are  of 
primary  importance.  In  rheumatic  and 
in  syphilitic  contraction  of  the  biceps, 
for  instance,  a  course  of  iodide  of  potas- 
sium is  of  primary  importance  to  antag- 
onize the  fundamental  cause  of  the  dis- 
order and  prevent  recurrence  after  te- 
notomy: the  second  phase  of  the  curative 
measures  indicated.  The  biceps  being 
the  contracted  muscle,  its  tendon  is  easily 
cut  by  passing  a  tenotome  flatwise  be- 
neath it  from  within  outward  (thus 
avoiding  the  artery)  and  cutting  upward 
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by  a  gentle  sawing  motion.  The  wound 
being  closed,  the  arm  is  fastened  into  a 
straight  splint,  in  extension,  and  left 
there  until  resolution  of  the  cut  parts 
has  sufficiently  occurred  to  warrant  pass- 
ive motion. 

Lengthening  of  tendons  to  overcome 
contracture  has  been  performed  by  An- 
derson, Keen,  and  other  surgeons  in  the 
manner  indicated  in  the  annexed  cut. 
The  tendon  being  exposed,  it  is  split 
longitudinally  with  a  thin  knife  (A);  each 
end  of  the  cut  is  then  continued  at  right 
angles  in  opposite  directions  (BB).  The 
tendon  being  thus  severed,  its  ends  are 
superposed  as  shown  (C)  and  united  by 
means  of  three  catgut  sutures.  The 
wound  is  then  closed.  Properly  per- 
formed, this  operation  procures  excellent 
results.  The  longer  are  the  united  sur- 
faces, the  greater  are  the  chances  of  a 
successful  issue. 

When,  as  a  result  of  operative  pro- 
cedures, the  normal  action  of  the  mus- 
cle cannot  be  obtained,  notwithstanding 
additional    measures    such    as    massage, 
electricity,  friction,  etc.,  and  the  internal 
administration  of  strychnine,  it  can  be 
supplemented  by  the  use  of  India-rub- 
ber bands  (Sayre's  rubber  muscles)  or 
springs,  connected  with  suitably-shaped 
collars,  which  are  fastened  around  the 
limb:    one  about  where  the   paralyzed 
muscle  arises  and  the  other  where  it  is 
inserted.    They  are  usually  of  most  serv- 
ice in  paralysis  of  the  leg-muscles.    Sim- 
ple paresis  of  the  latter  through  disuse 
may  be  overcome  by  measures  calculated 
to    enhance   their   nutrition, — massage, 
electricity,  etc., — coupled  with  motion. 
Conclusions    in    relation    to    paralytic 
deformities:     1.   Prevention   of   deformi- 
ties by   means   of  apparatus   and   other 
measures   is   exceedingly   important.     2. 
When    contractions    have    occurred    the 
employment  of  surgical  measures  should, 
as  a  rule,  precede  the  application  of  me- 
chanical  appliances.      3.    Myotomy    and 


tenotomy,  either  subcutaneous  or  open, 
are  perfectly  safe  operations.  4.  In  con- 
tractures at  the  hip  free  open  incision 
is  usually  preferable;  at  the  knee  sub- 
cutaneous section  can  frequently  be  per- 
formed, but  when  fascial  contractions 
occur  in  the  central  popliteal  space  open 
incision  is  necessary  and  excision  is  oc- 
casionally demanded.  At  the  foot  sub- 
cutaneous division  usually  is  sufficient; 
tarsectomy  is  seldom  necessary.  Fasci- 
otomy  is  frequently  required.  5.  For- 
cible straightening  following  division  is 
important.  Rectification  should  be  com- 
plete at  the  time  of  operation  and  all 
contracted  tissues  should  be  divided. 
6.  In  spastic  paralysis  lengthening  the 
tendons  by  tenotomy  assists  in  restoring 
muscular  equilibrium,  and,  consequently, 


Anderson's  operation  for  lengthening 
a  tendon. 

secures  better  subsequent  locomotion. 
7.  Free  section  of  the  adductors  is  often 
advisable.  8.  The  best  subsequent  dress- 
ing for  maintaining  abduction  while  the 
patient  is  in  bed  is  the  application  of  a 
rigid  dressing  to  the  knees.  The  legs 
can  then  be  fastened  widely  apart.  9. 
Mechanical  appliances  with  lock-  or 
stop-  joints  are  important,  and  artificial 
support  by  wheeled  crutch  or  other 
measures  will  assist  in  restoring  mus- 
cular power.  De  Forest  Willard  (Ar- 
chives of  Ped.,  Sept.,  '94). 

[In  certain  cases  of  paralysis  trans- 
plantation of  muscles  is  of  service. 
Thus,  the  peronei  tendons  may  be  de- 
tached from  their  insertion  and  sewn  to 
the  tendo  Achillis  in  paralysis  of  the 
muscles  of  the  calf  of  the  leg.  G.  G. 
Davis.] 
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Torticollis  (Wryneck). 

Torticollis  is 'the  name  applied  to  an 
abnormal  position  of  the  head  produced 
by  contraction  of  the  muscles  on  one  side 
of  the  neck.  The  head  is  drawn  down- 
ward on  the  affected  side  and  rotated  to 
the  opposite  side.  If,  therefore,  the  left 
side  of  the  neck  is  affected  the  face  is 
turned  toward  the  right  on  a  vertical  axis 
and  likewise  somewhat  rotated  on  a  hori- 
zontal axis. 

Torticollis  usually  occurs  in  childhood 


Torticollis  apparatus.     ((?.  G.  Davis.) 

and  is  sometimes  congenital.  In  the 
congenital  form  it  has  been  ascribed  to 
intra-uterine  disease  or  injury,  such  as 
pressure,  but  it  is  undoubtedly,  some- 
times, the  result  of  injury  to  the  muscles 
of  the  neck,  particularly  the  sterno-mas- 
toid,  at  the  time  of  birth.  In  acquired 
cases  cold  or  rheumatism  acts  at  times 
as  a  cause;  also  affections  of  the  throat, 
inflammation  of  the  glands,  and  contrac- 
tions from  burns.  Paralysis  of  the  mus- 
cles of  one  side  and  even  bad  eyesight, 


as  extreme  myopia  causing  monocular 
vision,  may  result  in  holding  the  head  in 
a  more  or  less  permanently  incorrect 
position. 

A  form  exists  in  adults  called  spas- 
modic torticollis  from  the  fact  that 
the  neck  is  the  seat  of  oft-recurring 
spasms  which  twist  the  head  to  one  side 
in  a  very  distressing  manner.  The  cause 
of  this  form  probably  lies,  in  a  consid- 
erable proportion  of  cases,  in  some  dis- 
ease of  the  central  nervous  system.  The 
sterno-mastoid  muscle  is  not  apt  to  be 
the  only  muscle  involved,  the  trapezius, 
splenitis,  and  others  being  likewise  some- 
times affected. 

Diagnosis. — Care  should  be  taken  not 
to  overestimate  the  gravity  of  the  affec- 
tion. Thus,  particularly  in  children,  in- 
flammation of  the  glands  of  the  neck, 
tonsils,  rheumatism,  cervical  caries,  and 
mental  or  ocular  affections  may  cause  the 
head  to  be  held  in  the  position  of  that 
of  true  torticollis,  but  these  cases,  as  a 
rule,  do  not  demand  operation;  so  that 
radical  procedures  are  only  to  be  decided 
on  after  careful  exclusion  of  temporary 
causes. 

Treatment. — When  the  affection  is  sus- 
pected to  be  temporary,  treatment  should 
be  directed  first  to  the  relief  of  any  dis- 
coverable cause.  Locally,  hot,  moist  ap- 
plications: cloths  wrung  out  of  hot  water 
or  even  persistent  poulticing  may  be 
tried.  These  are  to  be  followed  by 
gentle  massage  frequently  repeated.  In- 
ternally, antirheumatic  remedies  should 
be  given  if  that  disease  is  suspected.  If 
any  local  support  is  desired  a  simple  one 
may  be  made  of  pasteboard  molded  to  the 
part,  padded,  and  bound  on  with  adhe- 
sive straps  or  a  bandage.  If  the  disease 
is  of  a  chronic,  persistent  kind,  tenotomy 
of  the  sternal,  and  if  that  is  not  sufficient 
also  the  clavicular,  origin  of  the  sterno- 
mastoid  muscle  should  be  resorted  to. 
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For  this  purpose  an  anaesthetic  should  be 
given  and  the  tendons  and  any  neigh- 
boring contracted  bands  of  fascia  should 
be  divided  through  an  open  incision. 
Of  course,  the  strictest  antiseptic  precau- 
tions should  be  used.  It  is  not  worth 
while  to  attempt  a  subcutaneous  opera- 
tion, as  the  division  of  all  the  retaining 
bands  will  not  be  so  complete,  and  even 
in  the  hands  of  an  experienced  surgeon 
wounding  of  the  large  vessels  is  liable  to 
occur.  The  wound  having  been  sutured 
and  dressed,  the  head  is  to  be  placed  in 
as  much  an  overcorrected  position  as  pos- 
sible, and  kept  there  at  least  until  the 
wound  is  soundly  healed.  One  way  of 
accomplishing  this  is  to  fix  the  head  in 
the  desired  position  by  means  of  a  plas- 
ter-of-Paris  dressing,  which  is  wound 
many  times  around  the  head,  neck,  and 
upper  part  of  the  chest.  While  the  plas- 
ter is  still  soft  the  head  is  twisted  to  tbe 
desired  position  and  held  there  until  the 
plaster  sets.  Another  means  is  to  use 
an  apparatus  consisting  of  a  vertical  bar 
going  down  the  back  of  the  neck  and 
fastened  to  a  light  chest-jacket.  The  up- 
per end  of  the  bar  carries  a  cross-piece 
which  winds  around  the  occiput  and  ends 
above  the  ears.  From  the  ends  above  the 
ears  one  strap  goes  across  the  forehead 
and  another  from  side  to  side  under  the 
chin.  By  means  of  wrenches  the  back- 
bar  can  be  bent  either  around  on  its  axis 
or  else  backward  or  forward,  and  thus  be 
adapted  to  the  special  case.  A  third  way 
is  to  surround  the  head  with  a  properly- 
fitting  band  either  of  metal  or  leather. 
From  this  goes  down  an  elastic  band  to 
be  fastened  to  another  band  of  adhesive 
plaster  on  the  side  of  the  chest.  Either 
one  of  these  three  ways  can  be  used,  al- 
though sometimes  one  will  seem  to  suit 
the  particular  case  better  than  the  others. 
In  spasmodic  torticollis  antispas- 
modic remedies — such  as  tincture  of  can- 


nabis Indica — may  be  given,  beginning 
with  5  drops,  three  times  daily  and  grad- 
ually increasing — the  case  being  carefully 
watched — until  a  drachm  is  being  taken. 
Other  remedies — such  as  large  doses  of 
strychnine,  hyoscyamus,  and  the  coal-tar 
products — may  also  be  tried.  If  these 
fail,  the  spinal  accessory  nerve  may  be  re- 
sected just  as  it  enters  the  sterno-mastoid 
muscle.  Attempts  have  also  been  made  to 
divide  the  posterior  branches  of  the  cer- 
vical nerves  also.  The  operation,  while  in 
some  cases  followed  by  improvement,  is 
very  apt  to  fail  in  giving  much  relief  and 
the  disease  returns,  though  perhaps  at 
times  in  not  quite  so  violent  form  as  pre- 
viously. 

Case  of  spasmodic  torticollis  which 
had  persisted  for  a  year.  After  pro- 
longed treatment  by  electricity,  hyoscin 
hydrobromate,  and  potassium  bromide, 
without  improvement,  daily  hypodermic 
injections  of  atropine  were  administered 
in  the  stemo-mastoid  and  neck  muscles, 
with  much  success.  The  initial  mini- 
mum dose  of  V»o  grain  was  gradually 
increased  to  a  maximum  of  1/15.  After 
three  weeks  of  treatment  the  drug  was 
discontinued  and  cure  was  complete  for 
four  months.  A  slight  spasm  then  re- 
turned, but  yielded  promptly  to  occa- 
sional doses  given  during  the  following 
three  months.  Electricity  was  applied 
throughout  the  treatment.  Potts 
(Univ.  of  Penna.  Med.  Bull.,  Apr.,  1903). 
Method  of  treatment  employed  in  sev- 
eral idiopathic  cases  with  excellent  re- 
sults. The  faradic  current  was  applied 
daily  for  five  minutes  by  placing  the 
positive  electrode  over  the  wrist  and  ap- 
plying a  roller  negative  electrode  over 
the  healthy  sterno-mastoid  and  upper 
fasciculus  of  the  trapezius  on  the  unaf- 
fected side.  An  internal  treatment  of 
two  drops  of  liquor  potassii  arsenitis 
was  continued  three  times  a  day  during 
a  considerable  period.  Improvements 
in  each  case  began  at  once,  but  it  re- 
quired some  time  before  complete  re- 
covery was  reached.  L.  K.  Hirshberg 
(Maryland  Med.  Jour.,  Oct.,  1903). 
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(See  also  Tendons,  Fascia,  and 
Burse,  Diseases  of,  and  Orthopedic 
Surgery.) 

GwiLTii  G.  Davis, 

Philadelphia. 

MUSHROOM  POISONING.  See  Toxic 
Foods. 

MUSK. — Musk  is  a  secretion  of  folli- 
cles contained  in  a  sac  extending  from 
the  umbilicus  to  the  prepuce  of  the 
musk-deer  of  Thibet  and  other  regions  of 
India.  It  is  very  doubtful  whether  much 
of  the  musk  on  our  markets  is  pure,  al- 
though the  Siberian  musk  is  thought  to 
represent  the  genuine  substance.  This 
should  be  unctuous,  soft,  and  reddish 
brown.  Its  odor  is  most  penetrating, 
causing  nausea  in  many  individuals,  and 
even  more  active  symptoms — headache 
and  spasm — in  sensitive  subjects.  It  is 
soluble  in  equal  parts  of  water  and  in 
nine  parts  of  alcohol. 

Preparations  and  Dose. — There  is  a 
tincture  of  musk  (U.  S.  P.)  of  which  the 
dose  is  30  minims  to  1  drachm;  but  pure 
musk,  the  dose  of  which  is  5  to  10  grains, 
given  in  pill  or  emulsion,  is  usually  pre- 
ferred. 

Physiological  Action. — Musk  seems  to 
possess  a  peculiar  action  in  the  relief 
of  collapse  and  general  vital  depression. 
How  this  effect  is  produced  is  hardly 
explained  by  the  data  at  hand  concerning 
its  physiological  properties,  these  being 
based  upon  contradictory  results  in  al- 
most every  particular.  Jorg  found  it  to 
cause  exhilaration  without  depression. 
Sundelin  found  that  it  could  cause  de- 
pression, vertigo,  and  drowsiness.  H.  C. 
Wood,  basing  his  opinion  upon  clinical 
experience,  thinks  its  action  depends 
upon  an  equalization  of  the  disturbed 
balance  of  nervous  power. 

Therapeutics.  —  Musk  is  a  valuable 
stimulant  and  antispasmodic,  especially 


where  trismus  or  other  spasmodic  con- 
ditions complicate  acute  febrile  disor- 
ders. When  the  strength  of  the  patient 
is  failing  and  this  becomes  manifest  not 
only  by  general  evidences,  but  by  special 
symptoms, — convulsions,  singultus  ten- 
dinum,  muttering  delirium,  etc., — rectal 
injections  of  musk,  10  grains  to  a  pint  of 
starch-water,  has  been  highly  recom- 
mended. It  allays  the  symptoms  and 
stimulates  respiration,  strengthens  the 
cardiac  and  the  general  circulation,  and 
seems  to  benefit  every  untoward  feature 
of  the  case.  In  pneumonia  it  was  often 
employed  by  Trousseau,  and  helps  to 
sustain  the  patient  through  the  critical 
period. 

In  all  spasmodic  disorders — laryngis- 
mus stridulus,  in  the  annoying  and  per- 
sistent spasmodic  cough  following  per- 
tussis— it  has  shown  considerable  power. 

Musk  has  been  recommended  in  many 
general  disorders,  rheumatism,  gout,  etc., 
but  the  claims  for  it  have  not  been  sus- 
tained by  clinical  evidence. 

MUSTARD.  —  Mustard,  as  employed 
in  medicine,  is  the  flour  of  the  mixed 
seeds  of  white  mustard  (Sinapis  alia) 
and  black  mustard  (Sinapis  nigra). 
Their  property  mainly  depends  upon  a 
volatile  oil  which  is  developed  when, 
after  the  two  varieties  are  mixed,  the 
flour  is  moistened  with  water  at  ordinary 
temperature. 

Therapeutics. — As  an  emetic,  mustard, 
a  tablespoonful  in  a  glass  of  water,  is 
often  used  when,  as  in  cases  of  poison- 
ing, rapid  emesis  is  required. 

As  a  rubefacient  and  counter-irritant, 
mustard  is  probably  used  more  than  any 
other  agent.  It  should  not  be  employed 
pure,  as  found  in  households,  but  mixed 
with  flour  or  some  other  inert  substance 
to  limit  its  irritating  action — which  be- 
comes destructive  if  the  pure  mustard  is 
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left  on  the  skin  too  long.  One  part  of 
mustard  (English)  to  4  of  flour  for  adults, 
and  1  to  6  for  children  and  women  -with 
delicate  skins  generally  prove  sufficiently 
irritating.  The  mixture  should  be  spread 
evenly  between  two  layers  of  muslin. 
Mustard-paper  (U.  S.  P.)  is  a  convenient 
substitute,  but  it  is  too  strong  for  chil- 
dren. Mustard  burns  or  irritation  are 
slow  to  heal.  Lime-water  and  olive-oil, 
equal  parts,  hasten  resolution. 

Mustard  may  be  used  as  a  styptic  for 
almost  any  disorder  in  which  pain  is  a 
prominent  factor.  In  headaches  of  all 
kinds  a  mustard  poultice  applied  to  the 
nape  of  the  neck  is  very  efficacious.  In 
gastric  disorders,  when  applied  over  the 
organ,  just  below  the  end  of  the  sternum, 
it  is  very  helpful.  In  nausea  it  is  prompt 
and  effective. 

Mustard  foot-baths  are  very  useful  in 
the  incipient  stages  of  almost  all  dis- 
orders, while  mustard  sitz-baths  are  help- 
ful in  delayed  menstruation.  The  latter, 
however,  should  not  be  made  strong,  the 
delicate  mucous  membrane  of  the  vulva 
being  easily  irritated. 

Disorders  or  the  Bespiratory 
Tract. — Troublesome  cough — as  shown 
by  Gorodtzoff,  who  employed  it  satisfac- 
torily in  a  large  number  of  cases — is 
greatly  benefited  by  mustard.  The 
disease  comprised  epidemic  influenza, 
croupous  pneumonia,  exudative  pleurisy, 
pulmonary  tuberculosis,  and  acute  bron- 
chitis. In  adults  the  mustard  was  mixed 
with  an  equal  amount  of  wheat  or  other 
meal;  in  the  case  of  children  the  com- 
bination was  1  part  to  3  of  the  meal. 
Plasters  were  placed  on  the  chest  and 
the  back,  alternately,  and  were  allowed 
to  remain  over  night  during  the  twenty- 
four  hours.  The  remedy  was  well  borne 
hy  the  patients,  and  no  serious  burns 
were  inflicted.  In  cases  of  pneumonia, 
influenza,  and  acute  bronchitis  mustard 


was  found  to  be  an  excellent  substitute 
for  morphine  and  other  narcotics.  In 
phthisis  and  pleurisy,  it  is  a  valuable  ad- 
juvant; smaller  doses  of  the  narcotic  em- 
ployed were  sufficient  to  produce  the 
desired  effect.  In  relieving  the  cough 
the  mustard  improved  the  pulse  and  the 
respiration  of  phthisical  cases. 

MYALGIA.  See  Eheumatism  and 
Muscles,  Surgical  Diseases  of. 

MYELITIS.     See  Spinal  Cord. 

MYOCARDITIS. 

Definition. — Myocarditis  is  a  change 
in  the  heart-muscle,  the  character  of 
which  may  be  either  inflammatory  or  de- 
generative, resulting  in  a  diminished  in- 
tegrity of  the  tissue. 

Varieties. — The  disease  may  either  be 
acute  or  chronic,  local  or  diffuse.  The 
acute  and  the  chronic  forms  are  so  differ- 
ent in  their  origin  and  course  that  they 
seem  more  like  two  separate  diseases  than 
modifications  of  a  single  disease.  In 
both,  however,  the  important  result  from 
a  clinical  stand-point  is  the  deterioration 
of  the  muscular  fibre  and  consequent  im- 
pairment of  function. 

Symptoms.  —  I.  Acute  myocarditis 
may  have  an  abrupt  onset;  but  it  is  more 
often  insidious,  merging  itself  with  the 
symptoms  of  the  primary  disease,  for 
acute  myocarditis  is  always  the  result  of 
some  previous  morbid  condition.  Its  be- 
ginning may  be  attended  by  an  increase 
of  fever,  or  even  a  true  rigor;  the  patient 
may  complain  of  discomfort  or  pain  in 
the  cardiac  region.  The  pulse  becomes 
rapid  and  feeble;  and,  if  an  unfavorable 
course  is  taken,  it  subsequently  grows 
weak  and  intermittent,  and,  toward  a 
fatal  termination,  noticeably  infrequent. 
Parenchymatous  myocarditis  in  chil- 
dren manifests  itself  by  asystole,  lasting 
some   days   to   several   months,   without 
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change  in  the  cardiac  rhythm.  Weill  and 
Bar j on  (Rev.  Mens,  des  Mai.  de  l'Enfance, 
Dec,  '96). 

In  cases  of  myocarditis  pressure  on  the 
region  of  the  heart  gives  rise  to  a  much 
more   heightened   activity   of   the   heart 
and  increased  volume  of  the  pulse  than 
in  healthy  persons.     De  Renzi    (Ri vista 
Clin,  e  Terap.,  No.  2,  '97). 
.Dilatation  ensues,  as  shown  by  a  dis- 
placement of  the  apex-beat  toward  the 
left  and  an  increase  in  the  area  of  cardiac 
dullness.     The  first  sound  at  the  apex 
becomes  feeble  and  indistinct;  there  may 
be  heard  at  the  same  place  a  gallop- 
rhythm.     At  the  base  of  the  heart  the 
pulmonic  second  sound  may  be  accented 
and  reduplicated.    The  general  condition 
of  the  patient  shows  the  stress  of  his  ill- 
ness, he  lies  prostrate  in  bed  with  pul- 
monary congestion,  dyspnoea,  increasing 
cyanosis,  and  perhaps  coma  or  delirium. 
The  imperfect  circulation  may  occa- 
sion a  scanty  and  albuminous  urine;  en- 
largement of  the  liver,  perhaps  accom- 
panied with  catarrhal  jaundice;   and  ca- 
tarrh   of   the   stomach,   with   vomiting. 
The  condition  thus  sketched  is  not  in- 
variably present;    milder  attacks  serve 
merely  to  aggravate  the  general  weakness 
of  the  patient,  and  to  delay,  but  scarcely 
to  compromise  his  recovery. 

Diagnosis  is  often  difficult,  as  the  con- 
dition gives  rise   to   no   pathognomonic 
signs.     In  general  it  may  be  said  that 
breathlessness,   precordial   distress,   and 
irregular   pulse,   in   patients    in    middle 
life,  are  warnings  that  should  be  heeded, 
and  whicV  should  be  met  by  therapeutic 
measures.  Bell  (Med.  News,  May  7, 1904) . 
II.  Chronic    Myocarditis.  —  This 
process  varies  greatly  in  rapidity.    Some 
cases  of  this  class  may  prove  fatal  so  early 
as  to  make  the  term  "chronic"  seem  in- 
appropriate.    Others  progress  slowly  for 
a  time,  and  terminate  abruptly  in  unex- 
pected death.     Still  others — and  these 
are  the  majority — develop  gradually  and 
bring  the  patient  to  his  end  by  a  slow 


process  which  may  extend  over  many 
years.  Cases  are  also  found,  post-mor- 
tem, which  have  not  given  rise  to  impor- 
tant symptoms  even  up  to  the  time  of 
death,  to  which  event  the  change  in  the 
myocardium  has  not  at  all  contributed. 

When  the  process  is  gradual  the  symp- 
toms are  mainly  those  of  diminished  car- 
diac efficiency.  There  may  be  pain  or 
uneasiness  in  the  praecordium  or  attacks 
of  true  angina  pectoris.  Dyspnoea  ap- 
pears at  first  after  some  unusual  muscular 
effort;  it  gradually  becomes  more  marked, 
and  may  at  last  render  the  patient  unable 
to  utter  more  than  a  few  words  at  a  time 
without  pausing  for  breath.  Dyspnoea 
may  also  come  on  in  a  paroxysmal  way, 
resembling  attacks  of  asthma,  and  often 
described  by  the  term  "cardiac  asthma." 
In  early  stages  the  pulse  may  be  more 
frequent  than  in  health,  and  of  good 
strength  or  even  somewhat  more  tban 
normal  tension.  As  the  heart  becomes 
more  affected  the  pulse  becomes  weak, 
irregular,  intermittent,  and  in  many 
cases  infrequent-: 

In  this  chronic  form,  also,  as  well  as  in 
acute  myocarditis,  the  heart  is  apt  to  be 
enlarged,  and  the  apex-beat  may  be  dis- 
placed downward  as  well  as  outward.  It 
is  the  rule  to  find  dilatation  of  one  or 
both  ventricles;  the  left  is  more  often 
the  one  affected.  In  some  cases  there  is 
also  more,  or  less  hypertrophy  of  the 
muscle-walls.  The  influence  of  muscular 
exertion  upon  the  action  of  the  heart  is 
an  important  criterion  of  its  integrity, 
and  in  suspected  cases  this  test  should 
never  be  omitted.  The  climbing  of  a 
single  flight  of  stairs,  for  instance,  may 
amply  demonstrate  the  precarious  condi- 
tion of  the  circulation.  The  dilatatiorj 
of  the  left  ventricle  often  occasions  rela- 
tive insufficiency  of  the  mitral  valve,  and 
a  consequent  murmur  of  mitral  regurgi- 
tation heard  at  the  apex,  and  transmitted 
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to  the  left  axilla,  with  accentuation  of  the 
second  pulmonic  sound  at  the  base  of  the 
heart.  The  heart's  impulse  may  be  ex- 
tensive, but  feeble  in  character,  striking 
against  the  chest  a  quick,  weak,  blow. 
Sometimes,  however,  the  apparently 
vigorous  efforts  of  the  heart  are  striking 
even  when  the  radial  pulse  is  feeble  and 
ill  sustained. 

The  brain  being  imperfectly  supplied 
with  blood,  we  may  have  such  cerebral 
symptoms   as   vertigo,   loss   of   memory, 
wakefulness,    headache,    delirium,    and 
coma.    The  lungs  may  suffer  from  bron- 
chial  catarrh,   oedema,   or   hydrothorax. 
The  Cheyne-Stokes  mode  of  respiration 
may  be  observed,  especially  near  death. 
The  digestive  and  renal  changes  may  be 
the  same  as  with  the  acute  form  of  the 
disease.     It  is  not  only  true  that  the 
urine  is  scanty  under  such  conditions, 
but  it  is  also  deficient  in  the  proportion 
of  waste-products  which  it  contains,  the 
retention  of  which  poisonous  material  in 
the  system  has  been  regarded  as  one 
cause  of  the  asthmatic  seizures  already 
mentioned.    The  patient  is  also  subject 
to  attacks  of  syncope.     These  may  be 
slowly  recovered  from,  and  even  fatal. 
Again,  death  may  occur  during  an  at- 
tack of  angina.     In  other  cases  death 
comes   more   gradually   with   the   well- 
known  symptoms  of  cardiac  dilatation. 
When  certain  common  phenomena,  par- 
ticularly the  sallow  complexion,  are  pres- 
ent, one  will  not  go  wrong  in  assuming 
that  the  coronary  arteries  are  implicated. 
The  physical  signs  given  by  the  heart  are 
those  of  myocarditis  alone,  or  of  myo- 
carditis plus  hypertrophy  or  plus  dilata- 
tion.   The  apex-heat  will  be  displaced  to 
the  left,  and  the  cardiac  dullness  will  be 
somewhat  increased.     Quite  early  there 
is  "gallop   rhythm,"   a   cantering  or  re- 
duplication of  the  systolic  sound.     It  is 
more  commonly  heard  about  the  fourth 
rib,  and  is  sometimes  more  marked  in  the 
supine  position,  and  usually  more  marked 
after  exercise.    Myocarditis  is  often  over- 


looked in  fevers  because  of  the  temporary 
disappearance  of  "gallop  rhythm."  Mur- 
murs are  not  heard  constantly  until  late 
in  the  disease  unless  complications  are 
present.  It  is  not  so  much  the  presence 
of  reduplication,  or  of  gallop  rhythm,  or 
of  murmurs,  as  the  variability  of  the 
auscultatory  phenomena  which  is  so  char- 
acteristic of  this  pathological  condition. 
When  dilatation  supervenes,  the  physical 
signs  change  in  keeping  with  the  physical 
condition  of  the  heart.  J.  H.  Musser 
(Med.  Record,  Jan.  27,  1900). 

In  infants  and  children  myocarditis  is 
mostly  parenchymatous.  Most  intense 
and  persistent  myocardial  changes  are 
found  after  influenza  and  after  diph- 
theria ;  they  are  most  injurious  at  about 
puberty.  In  many  arhythmia  and  mur- 
murs last  for  life;  they  may  be  modified 
by  a  protracted  recumbent  position  dur- 
ing convalescence,  and  by  resorting  to 
absolute  rest  extending  over  weeks  when- 
ever increased  cardiac  disturbance  is  ob- 
served. The  systolic  murmur  is  exten- 
sive, but  mostly  heard  in  the  mitral  and 
pulmonary  regions,  at  the  same  time  that 
now  and  then  there  is  an  increase  of 
transverse  dullness.  But  more  character- 
istic than  the  extensive  murmur  is  the 
irregularity  of  the  contraction  of  the 
heart.  The  condition  of  the  heart-muscle 
changed  by  myocarditis  (parenchyma- 
tous or  hyperplastic,  it  makes  no  differ- 
ence) is  not  uniform. .  No  matter  how 
many  causes,  either  in  the  heart  or  nerves 
or  distant  organs,  are  charged  with  caus- 
ing it,  the  most  frequent  cause  is  chronic 
myocarditis. 

A  peculiar  form  of  arhythmia  mostly 
complicated  with  a  murmur  is  the  dupli- 
cation of  one  of  the  heart-sounds.  The 
cause  of  this  gallop  rhythm  must  be 
either  in  the  myocardium  or  in  the 
valves.  From  the  improvement  that  rest 
alone  is  able  to  work  on  the  case  in  re- 
gard to  the  annoying  symptoms,  there 
is  no  doubt  that  it  is  the  former. 

The  gallop  rhythm  is  a  suspicious 
symptom,  inasmuch  as  it  proves  the  ex- 
haustibility  of  the  heart-muscle.  Abra- 
ham Jacobi  (Med.  News,  May  12,  1900). 

Diagnosis. — Absolute    certainty   with 
regard  to  the  existence  or  non-existence 
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of  myocarditis  in  any  particular  patient 
is  often  difficult,  if  not  impossible;  and 
certainly  any  candid  clinician  who  has 
had  opportunities  of  comparing  his  ante- 
mortem  diagnoses  with  post-mortem  ap- 
pearances will  acknowledge  the  liability 
to  error  here.  Fatty  degeneration  of  the 
heart  may  give  rise  to  many  of  the  symp- 
toms above  enumerated;  and  it  is  often 
associated  with  arteriosclerosis;  but  it  is 
rather  less  likely  to  cause  angina  pectoris. 
Moreover,  the  heart-sounds  and  the  apex- 
beat  are  apt  to  be  less  distinct  in  fatty 
degeneration  than  in  some  instances  of 
the  disease  under  consideration.  Abso- 
lute certainty  in  differentiating  these  two 
diseases  is  at  present  impossible. 

Alcoholic  drinks  in  any  form  may  lead 
to  myocarditis  when  used   in   excessive 
quantity.    Proceeds  very  gradually;    ma- 
jority of  patients  well  nourished  and  cor- 
pulent.     Shortness    of    breath,    pressure 
in  praeeordia,  dyspncea,  and  increase  in 
the    heart-dullness    observed.      Aufreeht 
(Deut.  Archiv  f.  klin.  Med.,  B.  54,  H.  6, 
'95). 
Valvular  disease  with  failing  compen- 
sation may  produce  a  very  similar  symp- 
tom-complex.    We  have   already   seen 
that  myocarditis  may  occasion  mitral  in- 
sufficiency; it  may  also  be  associated  with 
aortic  regurgitation,  both  conditions  be- 
ing associated  with  atheroma  of  the  aorta. 
Furthermore,   chronic  myocarditis  may 
exceptionally  occasion  narrowing  of  the 
tissues  at  the  base  of  the  heart  in  such 
a  manner  as  to  cause  stenosis  of  the  aorta 
or  pulmonary  artery.     The  right  ven- 
tricle may  dilate  as  well  as  the  left,  caus- 
ing tricuspid  regurgitation.  Conversely, 
chronic  valvular  disease  with  failing  com- 
pensation may  give  rise  to  chronic  myo- 
carditis.   The  main  factors  which  would 
enable  us  to  distinguish  to  some  extent 
between  the  valvular  and  myocardial  dis- 
ease are:    first,   etiology;    and,  second, 
the  history  of  the  individual  case.     If  a 
patient  has  no  cardiac  murmur  whatever, 


and  yet  presents  other  well-marked  signs 
of  cardiac  disease,  we  are  more  justified 
in  regarding  the  case  as  myocardial  than 
as  valvular;  and  yet  severe  mitral  ste- 
nosis may  exist  without  any  audible  mur- 
mur. The  most  characteristic  symptoms 
of  chronic  myocarditis  are:  persistent 
slowness  of  the  pulse,  especially  if  asso- 
ciated with  arhythmia,  angina  pectoris, 
and  sclerosis  of  the  peripheral  arteries. 

Diagnosis  of  chronic  myocarditis  can 
often  be  made  with  certainty.  The  ir- 
regularity of  the  heart's  action,  the  total 
loss  of  rhythm,  is  the  characteristic 
feature  of  myocarditis,  and  is  pathogno- 
monic. In  those  other  diseases  the  ir- 
regularity is  always  a  late  manifestation, 
and  is  due  to  an  insufficiency  of  the  heart- 
muscle  that  is  secondary  to  other  disease. 
In  all  other  cardiac  affections  the  regu- 
larity of  the  heart's  action  is  restored  as 
soon  as  digitalis  or  other  heart-tonics 
have  wrought  their  effect.  Not  so  with 
myocarditis.  Riegel  (Zeit.  f.  klin.  Med., 
B.  14,  H.  4,  '88). 

[Personally,  we  are  inclined  to  the  be- 
lief that  there  is  no  single  symptom 
which  can  be  relied  upon  as  a  sure  indi- 
cation of  myocarditis.  Even  disturbance 
in  the  coronary  circulation  may  quite 
possibly  cause  as  much  cardiac  failure  in 
the  nervous  element  as  in  the  myocardial. 
The  diagnosis  must  be  negative  rather 
than  positive.  Absence  of  the  distinct 
evidences  of  valvular  disease  in  connec- 
tion with  arhythmical  action  of  the  heart 
becomes  of  itself  a  positive  sign.  A.  L. 
Loomis  and  C.  E.  Qtjimby,  Assoc.  Eds., 
Annual,  '89.] 

Diagnostic  criteria  for  distinguishing 
cases  in  which  the  morbid  element  is  the 
muscular  fibre,  from  the  interstitial  myo- 
carditis which  is  part  of  the  general 
arteriosclerotic  process  in  cases  evincing 
the  vascular  change:  In  the  former  the 
evidences  of  failure  are  largely  limited 
to  the  heart;  in  the  latter  there  is  a 
more  general  affection  oi  the  organs  and 
structures  of  the  body  Lemoine  (Nord 
MM.,  May  6,  '97). 

If,  in  the  course  of  an  infectious  dis- 
ease in  children  there  are  attacks  of 
faintness,  pallor,  vomiting,  disturbed  and 


MYOCARDITIS.     ETIOLOGY. 


535 


very  irregular  heart-action,  a  persistent 
distortion  of  the  respiration  and  pulse 
ratio  as  in  adherent  pericardium,  it  is 
certainly  significant,  especially  if  these 
attacks  have  a  tendency  to  recur.  If 
examination  of  the  heart  shows  extreme 
weakness  of  the  apex-beat,  weakness  of 
the  first  sound,  or  disappearance  of  its 
muscular  quality,  greater  intensity  of  the 
second  sound  at  the  apex,  with  intensi- 
fication of  the  second  sound  at  the  pul- 
monic orifice,  one  certainly  in  these  has 
danger-signals  of  greatest  moment.  If, 
in  addition,  as  in  pertussis,  there  are 
other  signs  of  cardiac  insufficiency,  such 
as  a  slight  systolic  blow  at  the  apex, 
oedema  of  the  face  and  extremities,  pal- 
lor and  cyanosis,  disinclination  to  exer- 
tion, and  constant  drowsiness,  one  should 
entertain  the  possible  existence  of  serious 
degenerative  changes  in  the  heart-muscle. 
Henry  Koplik  (lied.  News,  Mar.  31, 
1900). 

Myocarditis  is  very  liable  to  be  mis- 
taken for  tuberculosis.  It  is  well  to  re- 
member, however,  that  there  may  be 
found  a  few  bacilli  in  cases  where  there 
really  is  no  tuberculosis.  When  attacks 
of  angina  occur,  a  mistake  may  be  made 
in  not  recognizing  the  gravity  of  the 
trouble  present.  Such  attacks,  really  due 
to  myocarditis,  are  sometimes  attributed 
to  digestive  disturbances  for  the  reason 
that  they  are  liable  to  take  place  after 
a  meal.  E.  G.  Jane  way  (Boston  Med. 
and  Surg.  Jour.,  July  26,  1900) . 

In  persons  beyond  middle  life  who  are 
the  subjects  of  severe  attacks  of  pain 
referable  to  the  left  shoulder  and  left 
breast,  it  is  reasonable  to  suspect  myo- 
cardiac  disease,  and  such  eases  should  be 
carefully  investigated.  Bishop  (Jour. 
Amer.  Med.  Assoc,  Jan.  12,  1901). 

In  100  autopsies  in  cases  of  cardiac 
disease,  32  were  found  dependent  upon 
arteriosclerosis,  and  in  only  4  was  the 
weight  of  the  heart  under  400  grammes. 
The  heart  was  enlarged  in  16  instances. 
In  6  of  the  cases  the  history  showed  that 
the  area  of  heart-dullness  has  been  nor- 
mal. In  many  the  action  had  been  weak 
and  the  heart  markedly  irregular  and 
intermittent,  the  pulse  following  suit. 
Murmurs  had  been  detected  in  10,  and  in 
7  of  these  the  murmur  was  that  of  mitral 


regurgitation;  yet  in  none  did  a  patho- 
logical condition  account  for  the  mur- 
murs at  the  post-mortem  examination. 
Henry  Jackson  (Boston  Med.  and  Surg. 
Jour.,  Apr.  4,  1901). 

Etiology. — I.  Acute  htocakditis  is 
always  secondary  to  some  infection: 
either  through  a  perforating  trauma  or 
by  means  of  the  blood  or  by  continuity 
of  tissue.  It  complicates  typhoid  fever, 
scarlet  fever,  diphtheria,  variola,  cerebro- 
spinal meningitis,  pneumonia,  influenza, 
malaria,  rheumatism,  and,  in  rare  in- 
stances, tonsillitis.  It  may  also  be  caused 
by  sepsis,  as  in  malignant  endocarditis, 
puerperal  fever,  osteomyelitis,  erysipelas, 
and  gonorrhoea.  In  some  instances  the 
specific  germs  of  these  various  infections 
are  carried  to  the  heart  with  the  blood; 
this  has  been  demonstrated  in  the  case  of 
typhoid  fever,  septic  diseases,  and  gonor- 
rhoea. There  is  also  clinical  reason  to  be- 
lieve that  myocarditis  may  be  occasioned 
by  the  toxins  of  infectious  diseases;  and, 
indeed,  this  has  been  demonstrated  ex- 
perimentally in  the  lower  animals. 

Myocarditis  in  children  occurs  either 
as  circumscribed  patches  throughout  the 
organ  or  as  a  diffuse"  change.  In  such 
cases  it  is  especially  apt  to  depend  upon 
some  septic  or  infectious  disease,  as 
diphtheria  and  pyaemia.  Steffen  (Jahr- 
biich  f.  Kinderh.  u.  phys.  Erzie.,  B.  27, 
H.  3,  '88). 

Two  fatal  cases  of  myocarditis  in  the 
course  of  enteric  fever.  The  first  sound 
of  the  heart  disappeared  several  days 
before  death.  Galliard  (Le  Bull.  Med., 
June  17,  '94). 

In  typhoid  fever  the  highest  grades  of 
parenchymatous  degeneration  are  reached 
by  the  end  of  the  second  week,  and  then 
slowly  subside.  Interstitial  myocarditis 
usually  begins  at  the  end  of  the  second 
week.  In  scarlet  fever  interstitial  myo- 
carditis begins  as  early  as  the  fourth  day; 
in  diphtheria,  about  the  seventh  or  ninth 
day;  and  in  each  it  reaches  its  height 
about  the  end  of  the  second  week.  Rom- 
berg (Virehow's  Archiv,  vol.  cxxxiii, 
H.  2). 
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There  exists  in  infants  an  acute  paren- 
chymatous myocarditis  especially  in  the 
course  of  a  chronic  endocarditis.  This 
myocarditis  seems  to  be  derived  from  an 
infection  provoked  by  rheumatism  and 
probably  by  other  general  diseases,  cer- 
tainly by  erysipelas.  It  manifests  itself 
by  an  asystole  of  from  some  days'  to 
some  months'  duration.  It  is  character- 
ized symptomatically  by  the  absence  of 
all  modification  of  the  cardiac  rhythm. 
Anatomically  there  exist  a  parenchyma- 
tous myositis  with  development  of  pro- 
toplasm at  the  expense  of  contractile 
substance,  dissociation  and  thinning  of 
the  elementary  fibrils,  proliferation  hy- 
pertrophy of  the  nuclei,  and  diminution 
of  the  muscular  stria?,  and  absence  of  in- 
terstitial or  vascular  lesions.  Weill  and 
Barjon  (Rev.  Mens,  des  Mai.  de  l'Enfance, 
Dec,  '96). 

Myocardial  changes  are  not  at  all  in- 
frequent complications  of  acute  rheuma- 
tism; they  account,  in  a  great  measure, 
for  the  variability  in  the  severity  of 
symptoms  accompanying  valvular  lesions. 
Several  acute  cases  of  rheumatism  in 
■which  the  autopsies  disclosed  an  ad- 
vanced myocardial  degeneration  with 
very  little  endocardial  change.  T. 
Fisher  (Bristol  Medieo-Chir.  Jour.,  Mar., 
1900). 

In  pericarditis  and  endocarditis  there 
is  a  superficial  inflammation  of  the  ad- 
jacent cardiac  muscle. 

II.  The  chronic  form  of  myocarditis 
sometimes  ensues  upon  the  acute  process; 
it  may  develop  as  a  result  of  venous  stasis 
in  advanced  valvular  disease,  or  in  pro- 
longed obstruction  of  the  pulmonary 
circuit  by  chronic  emphysema,  fibroid 
phthisis,  and  pulmonary  atelectasis.  By 
far  the  most  important  cause,  however, 
is  arteriosclerosis,  with  which,  therefore. 
its  etiology  coincides.  Important  in- 
fluences favoring  the  development  of 
both  arteriosclerosis  and  chronic  myo- 
carditis are:  heredity,  the  male  sex,  ad- 
vanced life — over  forty,  chronic  alcohol- 
ism, syphilis,  gout,  lead  poisoning, 
chronic  nephritis,  severe  muscular  labor, 


and  excessive  mental  exertion  or  anxiety. 
So  far  as  the  volition  of  the  individual  is 
concerned,  the  etiology  might,  perhaps, 
be  summed  up  in  one  word:  "excess." 
The  process  is  favored  by  cachectic  con- 
ditions; for  example,  carcinoma,  tuber- 
culosis, inanition.  The  chronic  process 
is  a  result  of  malnutrition  of  the  myocar- 
dium. This  may  depend  partially  upon 
the  poor  quality  of  the  blood-supply;  but 
would  seem  to  be  very  much  more  influ- 
enced by  the  amount  of  blood  which  flows 
through  the  cardiac  vessels.  Venous 
stasis  diminishes  the  rapidity  of  flow  in 
normal  channels,  arteriosclerosis  dimin- 
ishes the  lumen  of  the  arteries.  An 
atheromatous  plate  may  cover  the  origin 
of  a  coronary  artery,  or  the  artery  may 
be  narrowed  by  an  hypertrophy  and  con- 
traction of  its  coats;  and  thrombosis  or 
embolism  may  completely  obstruct  it. 

Causes  which  tend  directly  to  some 
form  of  myocardial  degeneration  are: 
1.  Overwork.  2.  Defective  nerve-supply 
or  control.  3.  Deficient  nutrition,  from 
{a)  disease  or  obstruction  of  vessels,  (b) 
impoverished  or  poisonous  blood.  4.  Re- 
flex vasomotor  or  sympathetic  irritation 
(genito-urinary).  5.  Limit  of  compensa- 
tion.    Bruce    (Practitioner,  Jan.,  '88). 

[The  causes  of  cardiac  degeneration 
include  all  the  causes  of  defective  nutri- 
tion, either  local  or  general,  i.e.,  (1)  in- 
terference with  the  coronary  circulation; 
(2)  deficient  or  abnormal  elements  in  the 
blood.  Among  the  most  prominent  of 
these  last  is  chronic  Bright's  disease. 
A.  L.  Looms  and  C.  E.  Qtjimbt,  Assoc. 
Eds.,  Annual,  '89.] 

Certain    cirrhotic     conditions     of    the 
heart,  usually  attributed  to  ischsemia  of 
that  organ,  are  in  reality  due  to  chronic 
congestion.     Pasquier    (Revue   de   M6d., 
Nov., '97). 
Eecent   writers    (Dehio,    Eadasewsky) 
describe  a  diffuse  microscopical  myofibro- 
sis affecting  chiefly  the  auricles  and  as- 
sociated with  the  most  varied   cardiac 
lesions  of  the  heart,  which  is  referred  to 
excessive  tension  of  the  heart-walls.    It 
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is  found  with  various  valvular  lesions, 
emphysema,  and  interstitial  nephritis, 
and  may  develop  in  persons  as  young  as 
fifteen  to  thirty  years  of  age. 

Pathology. — I.  Acute  Myocarditis. 
— There  may  be  a  diffuse  purulent  proc- 
ess affecting  primarily  the  interstitial  tis- 
sue and  secondarily  the  muscles.  This 
sometimes  occurs  in  scarlet  fever  and  also 
in  other  instances  from  unknown  causes. 
Localized  suppurations  or  abscesses  are 
far  more  common  and  are  due  to  infect- 
ive emboli  in  the  septic  diseases  men- 
tioned before  under  Etiology.  Broken- 
down  muscle-fibre  and  bacteria  are 
mixed  with  the  pus  in  these  abscesses. 
They  may  be  as  minute  as  the  head  of  a 
pin  or  as  large  as  a  filbert.  One  was 
found  to  contain  an  ounce  of  matter. 
Later  results  of  these  abscesses  are  vari- 
ous. They  burst  into  the  pericardial  sac 
and  cause  purulent  pericarditis.  If  lo- 
cated in  the  septum  they  may  open  an 
abnormal  communication  between  the 
heart's  cavities.  Eupturing  through  the 
base  of  the  heart  they  may  cause  an 
abscess  in  the  mediastinum.  If  situated 
in  the  walls  of  the  ventricles  they  may 
discharge  into  one  of  the  cavities  of  the 
heart  and  give  rise  to  diffuse  sepsis;  or 
they  may  cause  rupture  of  the  ventricular 
wall,  with  sudden  death  from  haemor- 
rhage; or  finally  they  may,  in  very  rare 
and  fortunate  instances,  be  absorbed  and 
capsulated. 

These  purulent  processes  are  almost  in- 
variably fatal.  The  ordinary  infectious 
fevers,  such  as  typhoid,  pneumonia,  and 
the  like,  above  enumerated,  do  not  occa- 
sion so  grave  disturbances.  Between  the 
muscular  fibres  are  found  leucocytes  and 
proliferating  nuclei,  which  may  go  on  to 
form  new  connective  tissue.  The  blood- 
vessels are  enlarged  and  engorged.  The 
muscular  fibres  are  more  or  less  affected. 
The  nuclei  may  disappear,  the  stria?  be- 


come indistinct,  and  the  fibres  granular 
or  even  fatty.  In  limited  areas  there 
may  be  found  associated  with  this  par- 
enchymatous degeneration,  especially  in 
the  case  of  prolonged  fevers,  a  hyaline 
change,  the  muscular  fibres  becoming 
swelled,  homogeneous,  and  translucent, 
and  their  striae  very  faint  or  entirely  ab- 
sent. 

The  degree  of  the  parenchymatous 
myocarditis  just  described  varies  greatly 
in  different  cases.  Its  severity  does  not 
run  parallel  with  the  height  of  the  fever, 
but  bears  a  close  relation  to  the  virulence 
of  the  specific  intoxication. 

Cystic  degeneration  of  the  muscular 
fibres  in  a  number  of  cases.  This  condi- 
tion found  most  marked  in  the  fibres  of 
the  papillary  muscles  of  the  left  ventricle, 
though  common  in  all  other  parts  of  the 
heart  as  well.  The  degree  of  the  excava- 
tion varies  exceedingly.  The  destructive 
process  in  its  most  extreme  form  removes 
the  whole  of  the  muscular  substance  from 
the  centre  of  the  fibre,  no  part  of  which, 
when  examined  with  the  microscope,  will 
present  the  usual  appearance,  and  even 
these  may  show  the  cross-markings  char- 
acteristic of  heart-muscle  only  in  places. 
The  muscle-nuclei  often  lies  loosely  in 
the  cavities.  A.  V.  Meigs  (Amer.  Jour. 
Med.  Sci.,  May,  '92). 

In  a  severe  case  of  gonorrhoea  the 
pericardium  was  universally  thickened 
and  swelled  and  contained  numerous 
widely-dilated  blood-vessels  with  thin 
walls. 

The  blood  found  in  the  pericardial 
cavity  came  from  the  rupture  of  these 
vessels.  In  some  places,  the  lesions  of 
the  myocardium,  although  most  intense 
near  the  endocardium,  appeared  to  ex- 
tend from  the  pericardium  and  could  be 
traced  directly  to  this.  The  muscular 
fibres  showed  various  degrees  of  degen- 
eration. In  the  slightest  change  they  ap- 
peared slightly  swelled,  diffusely  stained, 
their  nuclei  had  disappeared,  and  they 
frequently  contained  vacuoles.  There 
was  every  degree  of  change  from  this  up 
to  a  total  necrosis  of  the  muscular  fibres, 
and   an   entire   substitution   of  areas   of 
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purulent  infiltration  and  necrosis  for  the 
normal  tissue  of  the  heart.  Some  of  the 
areas  of  degeneration  involved  almost  the 
entire  thickness  of  the  wall  of  the  ven- 
tricle and  auricle.  Extensive  haemorrhage 
was  found  in  some  of  the  necrotic  foci. 
Gonococci  were  found  in  the  sections  in 
considerable  numbers.  W.  T.  Council- 
man (Amer.  Jour.  Med.  Sciences,  Sept., 
'93). 

In  the  eai'ly  course  of  toxic  diseases, 
sepsis,  and  cachectic  conditions,  acute 
parenchymatous  myocarditis  is  more 
than  apt  to  develop;  should  the  tox- 
aemia continue,  the  cloudy  swelling 
usually  develops  into  a  fatty  degenera- 
tion. Persons  suffering  from  fatty  or 
parenchymatous  degeneration  of  the 
myocardium  should  have  their  blood- 
pressure  watched  very  carefully,  so  that 
it  may  be  kept  low.  Sudden  cardiac 
exertion  or  sudden  rise  of  blood  pressure 
is  prone,  in  especially  fatty  degenera- 
tion, to  cause  acute  dilatation  of  the 
heart,  resulting  either  in  death  or  seri- 
ous cardiac  disease. 

In  all  the  autopsies  of  fatty  degenera- 
tion and  infiltration  the  valves  were  in 
a  normal  state;  this  is  an  important 
factor  to  be  remembered  in  making  diag- 
nosis of  cardiac  lesions.,  Fatty  hearts 
are  normal-  or  under  size  generally,  and 
often  are  associated  with  atheromatous 
changes  and  cerebral  apoplexy. 

Nephritis  or  poor  renal  elimination  is 
prone  to  produce  fatty  degenerative 
changes.  Chronic  diseases  which  cause 
interference  with  the  proper  oxidation 
of  the  blood  produce  fatty  degeneration 
of  the  myocardium.  Raymond  Clark 
(Brooklyn  Medical  Journal,  December, 
1904). 

The  present  prevailing  conception  of 
this  acute  infectious  myocarditis  is  that 
the  injury  to  the  muscular  fibre  is  the 
primary  condition,  and  that  the  intersti- 
tial changes  are  a  reactive  inflammation, 
secondary  to  the  disorganization  of  the 
muscle. 

II.  The  chronic  form  of  myocarditis 
is  generally  regarded  as  merely  a  degener- 
ative, and  not  an  inflammatory,  process. 


Other  names  for  it  are  chronic  interstitial 
myocarditis;  fibroid  myocarditis;  and 
fibroid  infiltration,  or  cirrhosis,  of  the 
myocardium.  Its  most  frequent  causes 
are  lesions  of  the  coronary  arteries.  It 
may  also  be  associated  with  chronic  peri- 
carditis and  chronic  endocarditis.  Occa- 
sionally it  is  seen  where  none  of  these 
diseases  exist.  It  may  be  comparatively 
diffuse  or  circumscribed,  the  parts  most 
commonly  affected  being  the  left  ven- 
tricle and  the  septum  between  the  ven- 
tricles, and  in  these  portions  of  the  heart 
it  is  more  marked  near  the  apex  than 
near  the  base. 

It  consists  in  a  growth  of  new  con- 
nective tissue  between  the  muscular 
fibres,  which  latter  atrophy  and  degener- 
ate. The  process  may  be  one  of  very  slow 
development,  corresponding  with  slow 
diminution  in  the  lumen  of  the  corre- 
sponding artery,  or  it  may  begin  abruptly 
as  the  result  of  embolism,  or  more  fre- 
quently thrombosis,  of  the  coronary  ar- 
tery or  one  of  its  branches.  The  ante- 
rior or  left  coronary  artery  is  the  one 
most  apt  to  be  diseased;  hence  the  fre- 
quency of  the  change  in  the  left  ven- 
tricle. 

"When  the  lumen  of  the  artery  is  sud- 
denly closed,  the  portion  of  the  heart  de- 
pendent upon  that  artery  for  nutrition 
becomes  necrotic. 

The  muscular  fibre  breaks  down  into 
granular  detritus,  and  the  connective  tis- 
sue undergoes  a  retrograde  metamor- 
phosis; so  that  the  affected  portion  be- 
comes yellowish  white  or  gray  and  of  soft 
consistency.  It  may  be  also  of  a  dark-red 
color  from  the  blood  and  present  the  ap- 
pearances of  an  hasmorrhagic  infarction. 
This  softened  area  of  myomalacia  may 
occasion  rupture  of  the  heart  or  acute  in- 
flammation; or  it  may  be  gradually  ab- 
sorbed and  superseded  by  new  connective 
tissue,  which  finally  shrinks  into  a  scar. 
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The  portion  of  the  heart  affected  by 
interstitial  degeneration  is  thinner  than 
normal.  The  remainder  of  the  heart  may 
become  hypertrophied  to  a  certain  ex- 
tent; finally,  it  is  almost  certain,  if  life 
is  prolonged,  to  become  dilated.  The 
fibroid  spot  may  be  so  situated  as  to 
make  no  great  difference  in  the  contour 
of  the  heart-wall,  but,  if  situated  toward 
the  apex  of  the  heart,  it  may  yield  to  the 
tension  of  the  contained  blood  and  give 
rise  to  a  cardiac  aneurism.  Such  an 
aneurism  may  be  found  after  death  in 
cases  where  it  has  not  greatly  affected  the 
health  of  the  patient.  Or,  again,  it  may 
finally  rupture  and  cause  sudden  death, 
or  it  may  become  so  large  as  fatally  to 
impede  the  activity  of  the  heart.  Fur- 
thermore, on  the  internal  surfaces  of  car- 
diac aneurisms  thrombi  are  apt  to  form, 
and  these  may  give  rise  to  embolic  proc- 
esses. In  some  cases  the  fibroid  parts  of 
the  heart  exhibit  a  calcareous  deposit. 

When  chronic  myocarditis  is  the  result 
of  pericarditis  or  endocarditis,  the  proc- 
ess is  a  diffuse  one  and  superficial,  in- 
volving the  fibres  adjacent  to  the  in- 
flamed membrane.  As  already  stated, 
valvular  disease  of  chronic  pulmonary 
obstruction,  in  their  terminal  results  of 
cardiac  dilatation  and  venous  stasis,  may 
give  rise  to  fibroid  changes  in  the  heart- 
muscle.  These  are  more  or  less  diffuse. 
They  may  demand  careful  microscopical 
examination  in  order  to  be  detected,  and 
their  symptoms  merge  with  and  aggra- 
vate the  effects  of  the  original  disorder. 

Results  of  extensive  studies  upon  the 
subject  of  fibroid  degeneration  and  allied 
lesions,  as  relating  to  the  heart  and  cor- 
onary arteries  more  particularly.  A  very 
sharp  distinction  must  always  be  drawn 
between  true  atrophic  fibroid  degenera- 
tion and  interstitial  myocarditis;  al- 
though similar  in  their  results,  they 
differ  very  markedly  in  their  mode  of 
production,  and  the  former  is  the  much 
more    common    lesion    than    the    latter. 


The  influence  of  a  morbid  state  of  the 
coronary  arteries  must  be  taken  into  ac- 
count in  considering  all  diseases  of  the 
heart,  but  especially  those  of  the  myocar- 
dium, and  no  examination  of  the  heart 
can  be  regarded  as  complete  which  does 
not  include  a  careful  investigation  of  the 
state  of  these  vessels.  Steven  (Lancet, 
Dec.  24,  '87). 

In  those  cases  of  myocarditis  charac- 
terized by  oedema  and  dyspnoea  the  myo- 
carditis is  principally  localized  in.  the 
auricles.  Arteriosclerosis  is  not  by  any 
means  confined  to  the  later  years  of  life, 
and  it  is  in  these  youthful  cases  of  ar- 
terial disease  that  myocarditis  is  espe- 
cially noted.  This  arteriosclerosis  is 
sometimes  noticed  shortly  after  puberty, 
chiefly  in  males.  It  is  commonly  the 
result  of  various  toxeemias,  the  most 
notable  of  which  is,  perhaps,  that  result- 
ing from  the  use  of  tobacco.  Then  there 
are  cases  of  hereditary  myocarditis  with- 
out any  toxic  element,  occurring  almost 
wholly  in  young  males.  J.  Adler  (Med. 
Record,  Jan.  27,  1900). 

Prognosis. — I.  Acute  Myocarditis. — 
Diffuse  suppuration  or  abscess-formation 
is  almost  invariably  fatal.  The  paren- 
chymatous changes  associated  with  in- 
fectious diseases  aggravate  the  patient's 
malady  and  lessen  his  resistant  powers, 
but  they  are  of  comparatively  favorable 
prognosis.  Undoubtedly  very  many 
more  of  such  cases  recover  than  die.  As 
in  many  other  conditions,  recognition  of 
the  danger  is  of  great  advantage  to  the 
patient.  The  avoidance  of  undue  exer- 
tion and  the  careful  nursing  and  feeding 
of  the  sufferer  contribute  much  to  his 
safety. 

The  prognosis  of  acute  rheumatic  myo- 
carditis is  much  more  favorable  than  in 
case  of  endocarditis,  for  complete  re- 
covery follows,  except  in  cases  that  are 
immediately  fatal.  In  the  acute  condi- 
tion death  may  occur  in  syncope.  Peter 
(La  Sem.  Med.,  Mar.  14,  '91). 

II.  Chronic  Fibroid  Myocarditis. — 
The  prognosis  varies  with  the  abruptness 
and    the    extent    of    the    degeneration. 
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Slow  diminution  of  the  lumen  of  a  large 
branch  of  the  coronary  artery,  even  down 
to  practical  occlusion,  may  sometimes  be 
endured  by  the  heart  without  very 
marked  embarrassment,  whereas  the 
thrombotic  closure  of  the  same  vessel 
may  result  in  immediate  death;  but  be- 
tween these  two  extreme  instances  are 
many  degrees  of  disturbance.  Minute 
patches  of  fibroid  degeneration  hardly 
affect  the  heart's  activity.  More  diffuse 
changes,  however,  impair  its  functional 
ability.  In  particular,  it  proves  unequal 
to  any  unusual  demand  upon  it.  Then, 
finally,  even  under  ordinary  conditions  it 
can  no  longer  maintain  the  circulation, 
and  the  signs  of  cardiac  failure  gradu- 
ally develop. 

The  prognosis  in  an  early  stage  of  the 
process  may  be  said  also  to  depend  .in 
considerable  degree  upon  the  intelligence 
of  the  patient,  his  self-control,  and  his 
ability  to  fulfill  the  demands  of  treat- 
ment. The  hard-drinking  longshoreman 
beginning  to  break  down  under  arterio- 
sclerosis is  sure  to  fail  more  rapidly  than 
the  fortunate  individual  who  can  with- 
draw from  business  activity  and  enjoy 
years  of  easy  travel  in  Europe. 

Treatment. — We  have  no  efficient 
treatment  for  the  acute  suppurative  form 
of  myocarditis.  Prophj'laxis  is  desirable 
so  far  as  it  can  be  attained.  For  ex- 
ample, the  writer  would  advocate  in  spe- 
cific urethritis  the  administration  of  salol 
or  some  other  antiseptic  which  is  ex- 
creted with  the  urine.  Whatever  tends 
to  cut  short  the  original  disease  will  les- 
sen the  chance  of  this  secondary  cardiac 
disturbance.  It  may  possibly  be  that 
antistreptococcic  serum,  if  injected, 
might  aid  in  prophylaxis.  Further  than 
this  the  treatment  can  be  merely  sup- 
portive and  stimulating.  Where  there  is 
precordial  distress,  hot  applications  may 
be  made  or  a  sinapism  applied.     Some 


authors  recommend  ice-bags,  but  in  view 
of  the  extreme  feebleness  of  the  patient 
it  is  a  question  whether  cold  might  not 
prove  depressing. 

The  acute  parenchymatous  form  of 
myocarditis,  associated  with  the  infective 
fevers,  does  not  demand  essentially  differ- 
ent treatment  from  that  suitable  for  the 
original  disease.  What  has  already  been 
said  about  external  applications  will 
apply  in  these  cases  also,  and,  if  signs  of 
cardiac  embarrassment  develop,  the  diet 
must  be  restricted  and  simplified  and 
stimulants  and  heart-tonics  exhibited. 
The  patient  should  not  be  allowed  to 
make  any  unnecessary  efforts  so  long  as 
the  pulse  remains  irregular  and  intermit- 
tent. Death  has  more  than  once  oc- 
curred as  the  result  of  sitting  up  sud- 
denly in  bed  after  prolonged  fever. 

Chronic  myocarditis  should  be  treated 
in  the  first  place  by  removing  or  miti- 
gating its  causes,  so  far  as  possible.  The 
patient's  activities,  both  physical  and 
mental,  should  be  carefully  limited  and 
directed.  The  diet  is  of  much  impor- 
tance, overfeeding  and  indulgence  in 
alcoholic  beverages  being  harmful.  An 
exclusive  milk  diet  will  sometimes  prove 
of  great  benefit.  In  any  case,  the  amount 
of  food  taken  at  any  one  time  should  be 
rather  moderate  and  the  varieties  such 
as  are  of  easy  digestion.  In  incipient 
cases  moderate  and  regular  exercise  is 
beneficial.  Sudden  and  violent  exertion 
is  harmful  and  may  be  dangerous,  but 
walking  on  level  ground  or  playing  golf, 
or  even  riding  the  bicycle,  if  hill  climbing 
is  avoided,  are  proper.  In  less  vigorous 
persons  massage  is,  of  great  value.  The 
Nauheim  system  of  medicated  baths  and 
resisted  movements  is  excellent  for  prop- 
erly-selected cases,  and  in  some  instances 
the  results  have  been  most  fortunate. 

With  regard  to  drugs,  iodide  of  potash 
in  moderate  doses,  such  as  10  grains  three 
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times  a  day,  if  long-continued,  may  pro- 
mote the  nourishment  of  the  heart.  Iron 
and  arsenic  are  also  suitable  tonics.  If 
cardiac  failure  begins  to  show  itself  we 
must  have  recourse  to  tincture  of  digi- 
talis, tincture  of  strophanthus,  and  sul- 
phate of  sparteine.  Strychnine  long 
continued  in  moderate  doses  may  be  of 
marked  value  in  strengthening  and  regu- 
lating the  heart.  For  cases  where  the 
amount  of  urine  is  very  deficient  diuretin 
sometimes  works  well.  It  may  be  given 
in  divided  doses  to  the  amount  of  60  to 
90  grains  in  twenty-four  hours. 

Digitalis  is  of  little  use  in  chronic 
myocarditis,  but  bleeding  to  the  extent 
of  nine  or  twelve  ounces  is  calculated  to 
be  beneficial  by  reducing  the  congestive 
state  of  the  heart,  which  underlies  the 
chronic  myocarditis.  Pasquier  (Revue 
de  Med.,  Nov.,  '97). 

In  myocarditis  with  gallop  rhythm 
observed  in  children  a  long  rest  is  re- 
quired and  attention  to  general  hygiene, 
food  in  small  and  digestible  quantities, 
and  regulation  of  the  bowels.  In  most 
cases  iodide  of  potassium  is  indicated 
and  strychnine  or  some  other  cardiac 
stimulant.  Strychnine  should  not  be 
feared,  because  it  should  not  be  forgot- 
ten that  parts  of  the  heart  are  probably 
in  an  intact  or  nearly  intact  condition, 
and  permit  of  stimulation.  If  that  be 
done  carefully,  the  galloping  rhythm 
ceases  to  be  such  a  bad  omen  as  some  de- 
clare it  to  be.  A.  Jaeobi  (Med.  News, 
May  12,  1900) . 

Morphine,  administered  hypodermic- 
ally  in  small  doses,  together  with  strych- 
nine and  nitroglycerin,  relied  upon  when 
there  is  apparently  a  condition  of  high 
arterial  tension;  when  this  is  not  pres- 
ent morphine  and  strychnine  alone  will 
tide  over  the  difficulty  until  the  danger 
is  past.  When  there  is  venous  stasis 
and  lowered  blood-pressure,  the  use  of 
digitalis  and  ordinary  stimulants  will  be 
sufficient  to  overcome  the  condition. 
Musser  (Jour.  Amer.  Med.  Assoc,  Jan. 
11,  1902). 
In  the  final  stages  the  treatment  is  the 
same  as  in  cardiac  dilatation,  to  which 


subject  (see  Dilatation  of  the  Heart) 
the  reader  may  refer.  In  most  instances 
it  is  very  unsatisfactory,  the  heart  re- 
sponding very  imperfectly  to  any  thera- 
peutic appeals. 

Herman  F.  Vickery, 

Boston. 

MYOPIA.— Gr.,  (ivslv,  to  close,  and 
(5^,  the  eye.  The  term  alludes  to  the 
partial  closure  of  the  lids  to  render  vision 
less  indistinct,  by  narrowing  the  circles 
of  diffusion  on  the  retina:  an  action  of 
which  myopes  generally  learn  the  ben- 
efit. 

Definition. — That  error  of  refraction 
in  which  the  principal  focus  of  the 
dioptric  surfaces  lies  in  front  of  the 
retina.  Bays  parallel  when  they  enter 
the  eye  come  to  a  focus  in  the  vitreous, 
and  diverge  again,  forming  a  circle  of 
diffusion  upon  the  retina.  The  eye  is 
too  long  antero-posteriorly,  as  compared 
with  the  curve  of  its  surfaces. 

Symptoms.  —  The  elongation  of  the 
eyeball  may  be  part  of  its  general  en- 
largement in  all  directions,  and  in  any 
case  makes  the  front  of  the  eye  promi- 
nent, so  that  it  looks  large.  In  high 
myopia  this  elongation  is  very  evident 
when  the  eye  is  turned  strongly  toward 
the  nose.  The  pupil  is  often  large  and 
the  anterior  chamber  deep.  The  ex- 
pression of  the  patient  is  likely  to  be 
rather  vacant.  He  is  unable  to  perceive 
much  of  the  facial  expression  of  others, 
and  hence  does  not  learn  to  respond  to 
it  by  facial  movements  of  his  own.  All 
distant  vision  is  indistinct;  the  myopic 
child,  therefore,  is  at  a  disadvantage  in 
many  games;  and  is  inclined  toward 
reading  and  other  amusements  requiring 
only  distinctness  of  near  vision.  The 
constant  effort  to  bring  the  eyes  near  to 
the  object  looked  at  is  likely  to  cause  an 
habitual  stoop. 
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Myopia  of  high  degree  is  mostly  at- 
tended by  divergent  strabismus.  The 
elongation  of  the  eyeball  makes  it  very 
much  harder  to  turn  in  its  socket,  and 
the  limiting  of  the  range  of  distinct 
vision  to  a  near  point  compels  the  myope 
to  converge  his  eyes  more  and  more  con- 
stantly than  the  normal.  As  the  myopia 
increases,  this  need  and  difficulty  of 
convergence  increase,  until  the  effort 
becomes  too  great  to  be  habitually  sus- 
tained and  binocular  vision  is  given  up, 
and  the  worse  eye  allowed  to  squint. 
The  process  of  elongation  of  the  eyeball 
is,  in  the  vast  majority  of  cases,  distinctly 
pathological  and  attended  by  changes  in 
the  coats  of  the  eye,  especially  by  dis- 
turbance and  atrophy  of  the  choroid  in 
a  crescentic  area  at  the  temporal  side  of 
the  optic  disk:  the  so-called  myopic  cres- 
cent. In  high  myopia  the  vitreous  hu- 
mor usually  shows  opacities  and  may  be 
abnormally  fluid,  the  crystalline  lens  is 
liable  to  become  partly  opaque,  and  the 
retina  often  becomes  detached.  Distant 
vision  is  always. worse  than  near  vision; 
but  the  latter  may  also  be  very  imperfect. 
Excessive  efforts  of  convergence  may 
give  rise  to  headache,  vertigo,  or  the  in- 
flammatory symptoms  of  eye-strain. 

Among  1240  eases  of  myopia  180  in- 
stances were  found  of  the  monolateral 
form  of  the  disease.  Corneal  astigmatism 
is  more  common  and  exists  in  a  higher 
degree  in  myopic  than  in  non-myopic 
eyes,  the  frequency  and  degree  of  this 
astigmatism  in  myopes  increasing  with 
the  degree  of  myopia.  The  monolateral 
type  is  not  congenital  in  origin,  trauma- 
tism and  inflammation  of  the  cornea 
being  doubtless  the  cause  of  the  condi- 
tion in  subjects  already  predisposed  to 
myopia.  Martin  (Ann.  d'Ocul.,  July, 
'94). 

Analysis  of  over  seventeen  hundred 
cases  of  myopia  recorded  in  private  prac- 
tice, showing  that  7.6  per  cent,  exceeded 
10  D.  Among  these  it  was  rare  to  find 
vision  above  0.4.     In  many  instances  it 


was  much  less,  while  in  four  cases  it 
reached  !%o,  and  so  continued  during 
years.  Circumoptical  atrophy  was  com- 
mon, and  lesions  at  the  macula  presented 
themselves  in  varying  degrees.  H.  D. 
Noyes  (Archives  of  Ophth.,  July,  '98). 

Accommodation  paralyses  do  not  in- 
terfere so  much  with  the  vision  of  peo- 
ple with  myopic  eyes  as  of  those  with 
hypermetropic  eyes.  Out  of  30,000  pa- 
tients paralyses  were  noted  in  but  103 
cases,  bilateral  in  75  patients.  In  the 
great  majority  of  cases  the  ciliary 
muscle  alone  was  paralyzed.  The  cause 
of  the  condition  was  found  in  all  but  10 
cases.  These  causes  are  divided  by  the 
writer  into  three  groups,  those  due  to 
some  nervous  disease,  affecting  the 
brain,  cord,  neuroses,  or  even  some  con- 
genital condition;  those  due  to  the  in- 
fectious diseases,  including  syphilis,  tu- 
berculosis, etc.;  and  those  due  to  in- 
toxication from  drugs,  food,  ptomains. 
Helbron  (Berliner  klin.  Woehen.,  Feb. 
9,  1903). 

Diagnosis. — Myopia  is  recognized  and 
measured  by:  the  improvement  of  vision 
by  concave  lenses,  the  weakest  lens  giv- 
ing the  best  distant  vision  being  the 
measure  of  the  myopia;  the  blurred 
image  in  the  direct  method  of  ophthal- 
moscopical  examination,  rendered  clear 
by  a  concave  lens  which  corrects  the 
myopia;  and  the  reversal  of  movement 
by  skiascopy,  the  distance  of  the  point 
of  reversal  from  the  eye  being  the  focal 
distance  of  the  correcting  lens. 

Etiology,  Pathology,  and  Varieties. — 
Myopia  may  be  due  to  excessive  curva- 
ture of  the  cornea,  or  crystalline  lens, — 
myopia  of  curvature, — or  to  an  increase 
of  refractive  power  in  the  lens-substance, 
— index  myopia;  but  the  great  majority 
of  cases  are  due  to  elongation  of  the  eye- 
ball,— axial  myopia.  Myopia  is  often 
observed  temporarily  for, a  few  weeks  or 
months  after  an  attack  of  iritis  or  irido- 
cyclitis,—in/?ammafon/  myopia.  This  is 
probably  due  to  alteration  of  curvature 
in  the  lens,  although  an  alteration  of  in- 
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dex  has  been  suggested.  Prior  to  senile 
or  diabetic  cataract  myopia  may  develop, 
probably  by  increased  refractive  index 
of  the  lens-nucleus.  This  change  enables 
old  people  who  have  previously  required 
convex  lenses  to  read  without  them,  and 
is  therefore  called  "second  sight."  It  is 
but  a  temporary  benefit,  and  not  an  un- 
mixed good. 

The  mass  of  cases  of  myopia  develop 
in  eyes,  not  myopic  at  birth,  from  ex- 
cessive strain  of  near-seeing.  Heredity, 
bad  hygienic  surroundings,  and  impaired 
general  health  are  predisposing  causes. 
But  the  efficient  exciting  cause  is  ex- 
cessive near  work  for  the  eyes.  During 
near  vision  the  eye-muscles  are  actively 
innervated,  and  the  eyeball  compressed 
laterally  between  them;  so  that  there  is 
a  constant  tendency  to  force  it  to  elon- 
gate. The  condition  of  congestion  of  the 
choroid  and  inflammatory  softening  of 
the  sclera,  that  develops  under  excessive 
use  of  the  eyes  for  near  work,  causes  the 
sclera  to  give  before  the  intra-ocular 
pressure;  and  permanent  change  in  the 
shape  of  the  eyeball  results.  As  myopia 
increases,  distant  vision  becomes  less 
perfect,  the  range  of  clear  vision  more 
restricted,  the  efforts  of  convergence  of 
the  eyes  greater  and  more  constant;  and 
at  the  same  time  the  sclera  is  thinned  by 
distension  and  less  able  to  withstand  the 
pressure  of  its  contents.  In  this  way  the 
myopia  tends  to  go  from  bad  to  worse, 
becomes  "progressive";  and,  when  this 
progress  has  become  so  great  that  it  can- 
not be  checked,  it  is  said  to  be  "malig- 
nant myopia." 

The  idea  has  sometimes  been  enter- 
tained that  use  of  the  accommodation 
tended  to  increase  myopia  by  increasing 
the  intra-ocular  tension;  but  this  is 
directly  disproved  by  both  clinical  and 
experimental  studies  of  the  subject. 
Many  hypotheses  have  been  advanced  re- 


garding myopia  without  any  sufficient 
basis  of  facts,  namely:  that  heredity  acted 
by  determining  the  proportions  of  the 
cranium  or  the  shape  of  the  orbits,  or 
that  a  special  diathetic  or  vascular  condi- 
tion was  the  chief  determining  factor  in 
the  case.  The  large  number  of  myopic 
eyes  that  also  exhibit  considerable  astig- 
matism make  it  probable  that  strain  of 
the  eyes  from  astigmatism,  causing  cho- 
roidal disturbance  and  scleral  softening, 
is  an  important  factor  in  many  cases. 

From  an  examination  of  the  eyes  of 
3002  children  attending  some  of  the 
Aherdeenshire  Board  Schools,  it  was 
found  that  a  large  percentage  (13.4)  of 
myopia  exists,  especially  in  the  school 
where  education  is  pushed;  while  in  the 
country-schools  the  percentage  of  myopia 
is  small,  never  rising  above  10  per  cent. 
George  Ferdinands  (Brit.  Med.  Jour., 
Sept.  12,  '91). 

From  an  examination  of  the  eyes  of 
over  seven  thousand  school-children  of 
Antwerp  it  was  found  that  2.13  per  cent, 
were  myopic.  Before  the  age  of  10  years 
1.16  per  cent,  had  myopia,  1.33  per  cent, 
being  boys  and  0.99  per  cent,  girls.  After 
the  age  of  10  years  3.10  per  cent,  were 
myopes:  3.88  among  girls  and  2.37 
among  boys.  In  well-lighted  schools  1.63 
per  cent,  of  the  scholars  were  found  to  be 
myopes,  1.74  per  cent,  being  girls  and  1.57 
boys.  In  badly-lighted  schools,  3.75  per 
cent,  of  the  scholars  were  myopes;  of 
these  4.83  per  cent,  were  girls  and  2.67 
boys.  Bad  light  and  increasing  age, 
with  increased  demands  made  upon  the 
eyes  by  study,  are  powerful  factors  in 
the  development  and  augmentation  of 
myopia.  De  Mets  (Jour.  d'Hygiene, 
Sept.  15,  '92). 

Of  546  eyes  examined  between  the 
period  of  infancy  and  six  years  of  age,  ' 
24  were  found  to  be  myopic.  The  latter 
condition  was  found  to  increase  very 
markedly  between  the  thirteenth  and 
twentieth  years,  when  it  became  station- 
ary. Herrnheiser  (Schmidt's  Jahrbucher, 
Mar.  15,  '93). 

The  future  of  many  myopic  eyes  de- 
pends  on   the   way   in   which   they   are 
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used.  Prolonged  and  habitual  close 
work  does  harm.  The  effect  is  seen  in 
overworked  school  -  children,  clerks, 
school  -  mistresses,  literary  men,  seam- 
stresses, jewelers,  typesetters,  and 
others.  It  is  seen  not  only  in  the  greater 
prevalence  of  complications  among  such 
persons,  but  in  individual  cases.  Exces- 
sive close  work  in  early  life  is  often  ac- 
companied by  rapid  increase  of  refrac- 
tion; in  later  life  it  often  aggravates 
the  graver  complications.  Patients  who 
must,  or  will,  continue  such  work  in 
excess,  especially  those  whose  working 
distance  is  already  too  short  and  who 
decline  to  lengthen  it  by  the  aid  of 
glasses,  are  encouraging  their  myopia 
to  run  a  pernicious  course.  The  amount 
of  risk  must  be  estimated  from  the 
grade  of  myopia,  the  age  of  the  patient, 
and  the  amount  of  choroidal  change  al- 
ready present.  To  give  a  bad  prognosis, 
by  way  of  warning,  is  sometimes  the 
best  or  only  way  to  prevent  its  fulfill- 
ment. Priestley  Smith  (Ophthalmic  Re- 
view, Dec,  1901). 

Treatment.  —  Myopia  should  be  cor- 
rected by  concave  lenses,  which  should 
be  worn  constantly.  For  young  persons 
the  exact  optical  correction  should  be 
worn  all  the  time;  although  in  rare 
cases  it  may  be  better  to  use  a  weaker 
lens  for  a  time  for  near  work.  Pres- 
byopes  will  always  require,  for  near  see- 
ing, a  lens  sufficiently  weaker  to  make 
up  for  their  presbyopia.  The  correcting 
lens  gives  the  myope  distinct  vision  and 
the  visual  range  of  the  emmetropic  eye; 
and  places  the  check  of  accommodative 
effort  upon  the  tendency  to  excessive 
convergence.  Correcting  lenses  may  be 
unsuitable  for  those  cases  in  which  bi- 
nocular vision,  and  therefore  strain  of 
convergence,  have  previously  been  given 
up;  or  where  the  vision  is  so  imperfect, 
or  the  mifying  effect  of  the  correcting 
lenses  so  great,  that  objects  will  still 
be  held  close  to  the  eye  to  gain  the 
benefit  of  larger  retinal  images. 

The  incomplete  correction  of  myopia, 


unless  the  glasses  are  so  weak  as  to  be 
of  no  material  benefit,  is  extremely  dan- 
gerous. By  looking  through  such  lenses 
obliquely  the  myope  soon  finds  that  he 
can  see  farther  and  more  distinctly  than 
by  looking  squarely  through  them;  and 
he  soon  falls  into  the  habit  of  look- 
ing obliquely.  But  looking  obliquely 
through  a  lens  the  pencil  of  rays  re- 
ceived by  the  eye  is  rendered  astigmatic, 
and  the  evils  of  high  uncorrected  astig- 
matism are  thus  entailed.  "When  the  full 
correction  for  the  myopia  is  worn,  look- 
ing obliquely  through  the  lenses  makes 
vision  worse  and  is  instinctively  avoided. 
The  wearing  of  correcting  lenses  en- 
ables the  myope  to  reduce  his  efforts  of 
convergence  to  nearer  the  normal.  But 
there  still  remains  the  increased  diffi- 
culty of  turning  an  elongated  eye  in  its 
socket.  To  help  still  farther,  the  amount 
of  near  work  required  of  such  eyes  must 
be  limited,  and  surrounded  with  the 
most  favorable  conditions,  including  the 
use  of  the  best  illumination  and  a  correct 
posture,  with  frequent  interruptions  dur- 
ing which  the  eyes  are  permitted  to  rest 
on  distant  objects.  These  precautions 
are  of  the  greatest  importance  during 
childhood  and  adolescence,  when  myopia 
begins  and  shows  the  most  general  tend- 
ency to  increase. 

Series  of  tables  from  observations  based 
upon  the  results  obtained  from  an  exami- 
nation of  200,000  formula?  for  spectacles 
and  eye-glasses  in  Philadelphia.  The 
whole  number  of  eyes  for  which  distant 
glasses  has  been  furnished  by  the  optician 
was  187,018,  of  which  21.6  per  cent,  were 
for  myopia.  Of  these,  39.5  per  cent,  were 
for  simple  myopia,  while  60.5  per  cent, 
were  for  myopic  astigmatism.  Among 
the  private  cases,  however,  where  the  re- 
fraction had  been  done  under  mydriasis, 
22  per  cent,  were  myopic;  of  these,  9.67 
per  cent,  were  instances  of  simple  myopia, 
while  90.33  per  cent,  were  astigmatic  in 
varying  degrees.    In  a  very. large  number 
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of  patients  there  was  mixed  astigmatism 
on  one  side,  while  on  the  other  there  was 
either  simple  or  compound  myopic  astig- 
matism, similar  pathological  symptoms 
being  present  in  both  eyes.  The  percent- 
age of  myopia  was  3  per  cent,  higher 
among  private  cases  than  among  those 
selected  from  the  books  of  the  optical 
companies.  The  progress  of  the  increas- 
ing refraction,  both  in  percentage  of 
cases  and  in  the  degree  of  the  increase, 
was  arrested  by  the  treatment  and 
glasses  received.  Risley  (Archives  of 
Ophthal.,  July,  '94). 

The  prophylactic  treatment  of  myopia 
consists  in  the  following:  1.  Making  the 
patient  employ  the  full  correction  of  his 
myopia  all  the  time  and  both  for  dis- 
tant and  near  use.  This  is  of  prime  im- 
portance in  all  varieties  of  myopia, — 
low,  medium,  and  high, — and,  if  applied 
early,  may  check  the  progress  of  the 
myopia  altogether.  2.  Proper  attention 
to  illumination,  the  size  and  legibility  of 
the  print,  the  quality  of  paper  used  in 
the  books  read,  the  relative  height  and 
disposition  of  the  seat  and  desk,  and 
the  many  other  factors  that  have  been 
brought  out  by  the  zealous  investigators 
into  the  subject  of  school  -  hygiene. 
These  are  important,  but  subsidiary, 
matters.  3.  In  low  and  medium  myopia 
moderate  restriction  of  near  work  or 
rather  its  better  distribution,  so  that  it 
is  done  mainly  by  daylight  and  not  for 
too  long  at  any  one  time.  Furthermore, 
momentary  rest  of  the  eyes  at  frequent 
intervals  during  the  work.  These  rules 
to  be  the  more  strictly  enforced  the 
higher  the  myopia  and  the  younger  the 
patient.  4.  In  high  myopia  with  evi- 
dences of  progress  much  more  stringent 
restriction  of  near  work.  Open-air  work 
to  be  encouraged  and  the  adoption  of 
confining  and  eye-taxing  occupations 
forbidden.  5.  In  medium  and  especially 
in  high  myopia  plenty  of  sleep  and  out- 
of-door  exercise.  6.  Re-examination  of 
the  patient  at  frequent  intervals  (which 
in  the  ease  of  high  myopia  should  be 
very  frequent)  to  determine  how  much 
the  myopia  has  increased.  If  it  has  in- 
creased, the  glasses  should  be  increased 
also  up  to  the  full  strength,  and  the 
hygienic  regulations  above  detailed  mod- 


ified    accordingly.       Alexander     Duane 
(New  York  Med.  Jour.,  June  7,  1902). 

The  surgical  treatment  of  myopia  by 
removal  of  the  crystalline  lens  is  appro- 
priate for  a  few  cases  of  very  high  de- 
gree,— 15  D.  and  upward, — in  which  cor- 
recting lenses  give  unsatisfactory  results, 
although  the  eyes  are  capable  of  good 
vision.  In  children  the  removal  is  to  be 
effected  by  a  small  discission  of  the  lens, 
repeated  several  times,  if  necessary,  until 
the  absorption  of  the  lens-substance 
leaves  a  clear  pupil.  In  adults  the  lens 
may  be  extracted  after  a  preliminary 
small  discission  to  render  it  opaque.  The 
operation  is  quite  as  formidable  and 
dangerous  as  that  of  the  removal  of  the 
opaque  lens, — cataract.  (See  volume  ii.) 
The  removal  of  the  crystalline  will 
generally  correct  about  IS  D.  of  myopia; 
and  the  higher  the  myopia,  unless  it  be 
due  to  increased  curvature  of  the  cornea, 
the  greater  will  be  the  effect  of  the  op- 
eration. The  removal  of  the  crystalline 
also  gives  a  larger  retinal  image  than  can 
be  obtained  through  concave  correcting 
lenses,  with  a  correspondingly  superior 
acuteness  of  vision.  In  cases  suitable  for 
this  operation  such  improvement  should 
amount  to  50  or  60  per  cent.  After  re- 
moval of  the  crystalline,  although  the 
patient  is  much  less  dependent  on  his 
glasses,  they  will  still  be  necessary  to 
secure  the  best  vision;  and  different 
lenses  will  be  required  for  near  and  far 
seeing,  on  account  of  the  loss  of  all 
power  of  accommodation. 

The  extraction  of  the  transparent  lens 
is  destined  to  hold  its  place  in  ophthalmic 
surgery  as  a  means  of  treatment  of  high 
myopia  where  glasses  do  not  afford  proper 
assistance.  Panas  (Arch.  d'Ophtal.,  Feb., 
'97). 

Operation  does  not  benefit  myopes  hav- 
ing less  than  11  D.,  while  Schweigger's 
case  of  33  D.  is  the  highest  thus  far  re- 
ported as  having  undergone  operation. 
After  removal  of  the  lens  there  is  noticed 
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a  diminution  of  the  myopia  in  most  cages 
of  from  16  to  13  dioptres,  and  this  greater 
the  higher  the  myopia.  A  myope  of  7 
D.  may  be  found  to  have  become  hyper- 
metropic 6.6  D.;  and  in  Schweigger's  pa- 
tient there  remained  only  13  D.  after  the 
removal.  A  fluid  vitreous  or  a  choroidal 
atrophy  is  not  found  to  contra-indicate, 
although  it  would  be  better  not  to  inter- 
fere if  a  staphyloma  should  invade  the 
macula.  This  procedure  is  especially  ap- 
plicable to  children  and  young  adults; 
but  von  Hippel  and  Sattler  have  been 
satisfied  with  their  results  in  patients  as 
old  as  sixty-four,  and  others  have  oper- 
ated successfully  on  patients  between  the 
ages  of  thirty-five  and  fifty.  Discussion, 
British  Med.  Assoc.  (Boston  Med.  and 
Surg.  Jour.,  Jan.  6,  '98). 

Fukala  introduced  the  treatment  of  ex- 
cessive myopia  by  the  removal  of  the  lens. 
The  advantage  of  this  kind  of  treatment 
is  recognized,  but  its  danger — loss  of  the 
eye  from  haemorrhage  and  detachment  of 
the  retina — limits  the  indications  to  those 
in  which  the  expected  gain  in  sight 
greatly  outweighed  the  risk.  Herman 
Knapp  (N.  Y.  Med.  Jour.,  Jan.  8,  '98). 

Sixteen  cases  of  extraction  of  crystal- 
line lens  in  high  myopia:  Upward  of 
fifteen  dioptres;  detachment  of  retina 
never  met  with,  but  marked  improve- 
ment of  vision  never  obtained.  Simple 
extraction  performed,  all  of  the  lens  pos- 
sible being  removed.  Three  days  later 
the  wound  is  opened  and  remaining 
masses  removed.  Later,  if  necessary,  the 
capsule  is  extracted.  Vignes  (Jour,  of 
Ophth.,  Otol.,  and  Laryn.,  Apr.,  '98). 

One  hundred  and  forty-two  eases  of  ex- 
traction of  crystalline  lens  in  high  my- 
opia: Sight  markedly  improved  in  85 
per  cent.  Stationary  in  10  per  cent.  Eye 
lost  in  2  per  cent,  by  infective  and  glau- 
comatous complications  and  in  3  per 
cent,  by  detachment  of  the  retina.  Darier 
(Jour,  of  Ophth.,  Otol.,  and  Laryn.,  Apr., 
'98). 

One  hundred  and  sixty-two  cases  of  ex- 
traction of  crystalline  lena  in  high  my- 
opia: Free  crucial  incision  made  in  cap- 
sule with  a  very  thin  von  Graefe  knife. 
To  remove  lens  a  long,  narrow  blade  used 
as  a  spatula.  Loss  of  vitreous  not  feared, 
as  very  satisfactory  results  obtained  after 


it  has  occurred.  Operation  should  not  be 
performed  when  vision  can  be  improved 
with  glasses  sufficiently  to  enable  patient 
to  work.  Perfect  emmetropia  obtained 
in  cases  varying  from  12  to  23  dioptres. 
Fukala  (Jour,  of  Ophth.,  Otol.,  and 
Laryn.,  Apr.,  '98). 

The  removal  of  the  crystalline  lens  for 
high  degrees  of  myopia  is  warranted 
under  the  following  conditions:  The 
myopia  should  be  of  more  than  15  D.; 
when  no  serious  change  is  present  in  the 
retina;  when  the  patient  is  under  forty 
years  of  age.  An  eye  should  not  be  oper- 
ated upon  when  the  vision  of  the  other 
eye  is  good.  E.  Fuehs  (Wiener  klin. 
Woch.,  Feb.  9,  '99). 

Immediate  extraction  preferred  to  dis- 
cission. The  operation  should  not  be 
undertaken  before  twelve  years  of  age 
nor  after  forty,  nor  when  there  is  good 
vision  in  one  eye.  Pierre  Dolbeau  (Gaz. 
Hebdom.  de  Med.  et  de  Chir.,  July  22, 
1900). 

Removal  of  the  lens  in  a  highly 
myopic  eye  causes  a  hyperopia  of  15  to 
20  dioptres,  more  than  would  be  ex- 
pected a  priori  if  the  corneal  condition 
and  length  of  the  optic  axis  are  not 
taken  into  account.  It  may  be  done 
where  myopia  is  progressive  or  where  it 
produces  ocular  weakness  apai-t  from 
the  mere  myopia,  but  it  is  a  dangerous 
operation.  Trousseau  (Presse  Med., 
Dec.  2,  1903). 

Sixty-three  operations  were  per- 
formed on  forty-four  patients,  all  except 
one  under  forty  years  of  age.  The  de- 
gree of  myopia  ranged  from  10  to  28 
D.  The  operation  was  successful  in 
every  ease.  In  two  eases  detachment  of 
the  retina  occurred  at  intervals  of  six 
months  and  one  year  following  opera- 
tion. The  reporter  observed  that  of 
6324  myopic  eyes  occurring  in  half  the 
number  of  his  private  patients,  about  5 
per  cent,  presented  a  myopia  of  more 
than  10  D.  The  method  of  operation 
in  every  case  consisted  of  preliminary 
needling,  followed  by  subsequent  ex- 
traction of  the  disintegrated  lens  sub- 
stance. 

Increased  tension,  which  occurs  at 
two  distinct  stages,  first,  by  reason 
of   the  swollen  lens,  and  second,  when 
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the  pupil  is  free,  or  nearly  so,  of  lens 
matter,  was  successfully  met  by  para- 
centesis. The  writer  believes  that 
within  denned  limits  the  removal  of  the 
crystalline  lens  for  high  degrees  of  my- 
opia may  now  be  regarded  as  a  recog- 
nized and  valuable  method  of  treat- 
ment. He  does  not  regard  detachment 
of  the  retina  as  disereting  the  method, 
considering  that  this  is  a  danger  which 
always  menaces  eyes  affected  with  high 
myopia  per  se.  Patients  are  usually 
extremely  grateful  for  the  relief  the 
operation  affords.  Snell  (British  Med. 
Jour.,  Feb.  27,  1904). 

Edwabd  Jackson, 

Denver. 

MYXCEDEMA. 

Definition. — Myxcedema  is  a  chronic 
functional  disorder  of  cellular  metab- 
olism due  to  structural  alteration  of  the 
thyroid  body  and  inhibition  of  its  phys- 
iological functions. 

The  disease  was  first  described  by  Gull 
under  the  name  of  "cretinoid  change" 
and  subsequently  by  Ord  under  its  pres- 
ent name. 

Symptoms. — The  most  striking  feature 
of  myxcedema  is  a  general  alteration  in 
the  appearance  of  the  patient.  His  body 
becomes  more  or  less  enlarged.  The  tis- 
sues are  firm  and  resisting  when  struck, 
and,  though  they  vibrate  or  shiver  under 
lateral  stroking,  they  do  not  pit  on 
pressure.  The  swelling  is  usually  irreg- 
ular, being  most  marked  in  the  face,  neck, 
and  supraclavicular  spaces,  and  likewise 
variable  in  degree.  The  infiltration  tends 
to  vary  with  the  intensity  of  other  symp- 
toms. 

The  swelling  of  the  body  is  not  always 
uniform  or  constant.  It  may,  and  usu- 
ally does,  appear  most  strongly  in  the 
face  and  supraclavicular  regions.  It 
may,  however,  be  found  in  the  limbs,  or 
in  the  abdomen,  before  involving  the  face 
and  neck.  It  may  in  early  stages  dis- 
appear altogether  for  a  time,  or  it  may 
be  transferred  from  one  region  to  an- 
other.    The  face  is  particularly  subject 


to  alterations  in  the  amount  of  swelling, 
generally    in    association    with    changes 
in    symptoms,    more    especially    nervous 
symptoms,  disappearance  being  followed 
by  headache  or  neuralgia,  recurrence  by 
relief  of  these   conditions.     William  M. 
Ord   (Brit.  Med.  Jour.,  Nov.  12,  '98). 
The  abdominal  walls  being  also  thick- 
ened, the  abdomen  appears  greatly  en- 
larged and  pendulous.     The  extremities 
are  thickened  and  flattened,  the  hands 
being  spade-like  (Gull),  the  fingers  blum 
and  sometimes  square  instead  of  round. 
As  recently  shown  by  Berkeley,  the  thick- 
ening may  be  limited  to  the  scalp. 

Eight  cases  in  negroes  in  which  the 
skin  of  the  scalp  was  the  seat  of  thick- 
ening, thus  differing  considerably  in 
characteristics  from  the  ordinary  diffuse 
myxcedematous  swelling  of  the  skin  in 
sporadic  cretinism,  or  from  the  myxce- 
dema acquired  from  thyroid  changes  in 
later  life,  yet  presenting  perfectly  the 
local  characteristics  of  the  malady.  No 
description  found  in  either  text-book  or 
journal  articles.  H.  J.  Berkeley  (Amer. 
Jour,  of  Insanity,  Feb.,  '98). 

Dryness  and  roughness  of  the  skin  is 
another  marked  feature  of  the  disease. 
The  surface  is  rough,  rasp-like,  especially 
over  the  hands  and  feet.  In  some  parts, 
however,  especially  the  face,  the  skin  may 
be  comparatively  smooth,  though  dry. 
That  of  certain  regions — the  forehead, 
the  eyelids,  etc. — appears  transparent 
and  wax-like. 

The  physiognomy  becomes  coarse;  the 
face  is  broad  and  expressionless;  the 
mouth  seems  much  enlarged,  although 
the  cyanosed  lips  are  kept  tightly  pressed 
together,  owing  to  greatly-increased 
thickness.  The  facial  coloring  is  yellow- 
ish, and  a  circumscribed  patch  of  redness 
is  often  present  over  the  upper  portion  of 
the  cheeks.  The  nose  is  cold,  its  tip  being 
sometimes  bluish;  it  appears  flattened 
and  broadened,  through  the  thickening 
of  the  nostrils.  The  ears  are  also  en- 
larged,   thickened,    and    cyanosed,    the 
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meatus  being  narrowed.  The  lids  droop 
over  the  eyeballs,  giving  the  patient  an 
appearance  of  sleepiness.  An  effort  to 
open  the  eyes  is  first  manifested  by  eleva- 
tion of  the  eyeballs.  There  is  lacryma- 
tion  and  copious  nasal  secretion. 

In  Bright's  disease  there  is  a  peculiar 
"sloppiness"  of  the  conjunctivae.  In 
'  niyxcedema  the  same  condition  prevails, 
but  here  it  is  due  to  the  presence  of 
mucin.  When  this  symptom  is  noted,  the 
urine  should  be  examined,  and,  if  no 
renal  changes  are  present,  myxoedema 
should  be  suspected.  C.  W.  Chapman 
(Lancet,  Sept.  30,  '99). 

The  oral  and  naso-pharyngeal  cavities 
are  markedly  involved.  Pallor  of  their 
lining  membrane  is  a  noticeable  feature. 
The  lips  are  greatly  thickened,  and  press 
against  the  teeth  when  the  mouth  is 
closed.  The  mucous  membrane  of  the 
cheeks  doing  likewise,  it  is  apt  to  project 
between  the  molars  and  be  bitten.  The 
tongue  is  generally  enlarged  and  pale. 
The  teeth  become  brittle  and  easily  break 
off,  of  eventually  fall  out.  The  gums 
bleed  easily;  they  are  thickened  and  fre- 
quently ulcerated,  especially  in  the  neigh- 
borhood of  the  teeth,  from  which  they 
tend  to  recede.  The  soft  palate  and 
uvula  are  thickened  and  translucent;  the 
increase  in  weight  causes  them  to  press 
upon  the  base  of  the  tongue  and  impairs 
their  mobility.  The  mucous  membrane 
of  the  nasal  cavities,  anterior  and  poste- 
rior, and  that  of  the  pharynx  is  also 
tumefied.  Stubborn  stomatitis  with  co- 
pious salivation  and  erosions  and  tume- 
faction of  the  laryngeal  and  tracheal  tis- 
sues are  sometimes  observed  and  may 
cause  death  from  suffocation.  (Ziele- 
wicz,  E.  Kirk.) 

The  oesophagus,  stomach,  and  intes- 
tines are  also  more  or  less  infiltrated, 
gastro-intestinal  disorders  being  thus  in- 
duced, while  the  same  changes  in  the 
rectum  may  give  rise  to  obstinate  consti- 


pation (Ord,  Combe).  The  appetite  is 
poor;  the  patient  dislikes  meat  and  is 
never  thirsty  (Pel). 

Epistaxis  and  bleeding  at  the  gums, 
especially  after  the  extraction  of  a  tooth 
or  as  a  result  of  slight  injury,  may  prove 
severe.  Intestinal  and  uterine  ha3mor- 
rhages  are  also  encountered,  and  may  be 
quite  profuse.  Cerebral  haemorrhage  is 
occasionally  observed. 

Three  cases  in  which  the  tendency  to 
haemorrhage  showed  itself  by  frequent 
haemoptysis.  Arthur  Davis  (Lancet, 
Jan.  14,  '88);  Laycock  (Lancet,  Feb., 
'88). 

Case  of  haemorrhagie  tendency  in  con- 
nection with  the  disease,  the  bleeding 
occurring  from  the  lungs  between  men- 
strual periods.  Maw  (Jour,  of  Laryn., 
June,  '88). 

Haemorrhagie  myxcedema  with  con- 
tractures, a  new  disease.  The  onset  is ' 
sudden,  with  high  fever,  malaise,  vomit- 
ing, headache,  and  the  rapid  appearance 
of  typhoid  phenomena,  with  great  agita- 
tion at  night.  The  delirium  is  often 
violent.  The  temperature-curve  divides 
itself  into  three  periods:  1.  Rapid  rise 
of  the  temperature  to  39°  C,  the  tem- 
perature remaining  between  39°  C.  and 
40°  C.  for  from  eight  to  ten  days.  2. 
Apyrexia  or  even  hypothermia  for  eight 
days.  3.  The  temperature  again  rises  to 
39°  C.  During  the  disease  there  is  a 
general  contracture  of  the  muscles,  espe- 
cially those  of  the  face  and  neck  and 
the  muscles  of  mastication.  The  skin 
becomes  "malleable"  like  soft  wax,  and 
subcutaneous  haemorrhages  in  the  form 
of  ecchymoses,  surrounded  by  a  white, 
painful  zone,  appear  in  the  third  period 
of  the  disease.  There  is  absence  of 
meteorism  and  rose  spots.  The  disease 
lasts  from  three  to  four  months.  The 
prognosis  is  grave.  The  cause  has  not 
yet  been  discovered.  De  Brun  (La  Presse 
M6d.,  May  13,  '96). 

Speech,  owing  to  the  tumefaction  of 
the  mucous  membrane  and  the  general 
infiltration  of  the  oral  structures,  is  diffi- 
cult. The  motions  of  the  palate,  tongue, 
and  lips  being  impeded,  enunciation  is 
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imperfect,  jerky,  and  explosive;  the  naso- 
pharyngeal lumen  being  reduced,  the 
voice  is  nasal,  though  at  times  the  vocal 
sound  is  suddenly  emitted  through  the 
nose.  The  vocal  resonance  is  hollow, 
coarse,  and  leathery  in  tone.  In  women 
the  voice  may  also  be  lowered  in  pitch 
and  masculine. 

The  external  genitalia  are  generally 
tumefied  and  the  umbilicus  sometimes 
projects  as  if  it  were  a  hernia. 

The  hair  is  lustreless,  breaks  easily,  and 
assumes  an  appearance  of  coarseness  and 
"fuzziness."  It  soon  falls  out,  yielding 
easily  to  the  traction  accompanying  the 
use  of  the  comb.  The  brows,  the  lashes, 
and  the  hair  of  the  remainder  of  the  body 
may  also  gradually  be  lost.  The  nails  are 
brittle  and  thin,  and  occasionally  un- 
dergo complete  atrophy. 

Muscular  weariness  and  exhaustion 
upon  slight  exertion  form  a  marked 
symptom,  though  considerable  strength 
may  be  temporarily  shown,  as  in  Char- 
cot's case,  the  patient  being  capable  of 
easily  raising  a  sack  of  potatoes  several 
feet.  The  head  is  supported  with  diffi- 
culty by  the  muscles  of  the  neck,  and 
when  raised  falls  forward  or  backward 
with  suddenness.  The  patient  stands 
with  difficulty  and  seems  always  about  to 
fall,  muscular  quivering  attending  cer- 
tain movements.  A  fibrillary  tremor  is 
often  noticed.  Paralysis  is  observed  in 
about  9  per  cent,  of  the  cases. 

The  statistics  of  the  Clinical  Society 
of  London  show  that  in  109  cases  of 
myxoedema  there  were  only  14  cases  of 
paralysis.  Codd  (Brit.  Med.  Jour.,  May 
4,  '95). 

Sensation  is  more  or  less  diminished 
in  intensity,  especially  where  it  is  usually 
most  delicate.  The  usefulness  of  the 
fingers  is  thus  greatly  reduced,  touch  be- 
coming blunted  and  the  motions  of  the 
joints  stiffened.  Small  objects  are  held 
with  difficulty  and  frequently  dropped, 


such  small  articles  as  pins  and  buttons 
being  hardly  felt.  When  the  tumefaction 
of  any  region  disappears,  the  sensibility 
returns. 

Smell  and  taste  are  perverted,  the  pa- 
tient complaining  of  foul  odors  when 
none  exist  or  of  sweet  taste  where  none 
is  warranted.  Bitterness  or  acidity  may 
also  be  anomalous  features  of  the  sense 
of  taste. 

The  patient  is  often  irritable  and  im- 
patient, and  may  become  violent  late  in 
the  course  of  the  disease.  Fixed  ideas  are 
frequently  noted,  especially  those  in- 
volving suspicion.  The  attendants  and 
friends  are  usually  the  main  objects  of 
the  patient's  mental  perversions,  their 
actions  and  words  being  misinterpreted. 
Though  the  patients  are  generally  harm- 
less to  others,  they  may,  through  dread, 
inflict  injury  upon  themselves.  Head- 
ache is  frequently  complained  of. 

Delusions  and  hallucinations  occur  in 
nearly  half  the  cases,  generally  when  in 
an  advanced  stage.  Insanity  occurs  in 
nearly  the  same  proportion  of  cases: 
acute  or  chronic  mania,  dementia,  or 
melancholia.  Tremors  and  contractions 
of  the  hands  and  feet,  similar  to  those 
observed  in  monkeys  after  removal  of 
the  thyroid,  noticed  in  some  cases.  (Re- 
port of  a  Committee  of  the  Clinical  So- 
ciety of  London  on  Myxoedema,  '89). 

Case  of  myxoedema  in  a  woman,  60 
years  of  age,  who  developed  delusions 
and  hallucinations  after  thyroid  treat- 
ment had  been  instituted  for  a  short 
while.  Although  the  treatment  was  dis- 
continued, the  mental  excitement  per- 
sisted and  finally  developed  into  acute 
mania,  the  patient  dying  within  a  few 
weeks.  W.  Wyllys  (Lancet,  May  11, 
1901). 

Case  in  a  man  of  41  years  who  showed, 
among  other  symptoms,  mental  excite- 
ment. Two  days  after  his  admission  to 
the  hospital  he  became  so  suspicious  of 
his  surroundings  that  he  left  the  ward 
at  night  and  was  found  by  the  police 
wandering  about  in  his  night-shirt.  His 
delirium  resembled  that  caused  by  alco- 
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hoi.  Rapid  improvement  of  all  symp- 
toms followed  the  use  of  thyroid  extract. 
R.  H.  Fitz  (Boston  Med.  and  Surg.  Jour., 
May  10,  1901). 

The  various  changes  which  take  place 
in  the  mental  condition  of  persons 
suffering  from  myxoedema  are  almost 
confined  to  the  sphere  of  action.  Either 
some  toxin  in  the  plasma  surrounding' 
'  the  motor  cells  inhibits  the  chemical 
processes  which  originate  a  motor  im- 
pulse or  the  absence  of  some  substance 
from  the  blood  interferes  with  the  dis- 
charge. This  toxin  is  neutralized  or 
this  essential  substance  is  supplied  by 
the  administration  of  thyroid  extract; 
the  patients  get  well  and  remain  well  as 
long  as  they  take  thyroid.  Welseley- 
Lewis   (Lancet,  Apr.  23,  1904). 

A  prominent  symptom  is  mental  tor- 
por or  slow  intellection;  apathy  charac- 
terizing any  effort  in  which  the  mind  is 
used  is  sometimes  only  marked  when  the 
patient  is  first  spoken  to,  however;  in 
such  cases,  mental  action,  once  started, 
seems  to  be  arrested  with  difficulty;  the 
patients  talk  with  more  than  normal 
volubility.  Speech  may  become  ani- 
mated and  violent  under  the  influence  of 
anger  (Thaon).  The  memory  is  usually 
very  defective. 

Vertigo  is  sometimes  complained  of, 
and  the  patient  may  fall  when  his  eyes 
are  closed.  Locomotion  is  tentative, 
sometimes  waddling,  missteps  being  fre- 
quent and  sometimes  induced  by  slight 
obstacles.  The  ataxic  gait  has  also  been 
noted  by  Hammond.  The  motions  of  the 
arms  are  also  unsteady  and  uncertain. 

The  oral  or  rectal  temperature  is  low- 
ered from  1°  to  3°  P.  when  intercurrent 
affections  involving  pyrexia  are  not  pres- 
ent. Cold  produces  its  usual  effects  more 
readily  than  in  normal  individuals,  the 
extremities  and  the  lips  becoming  blue 
under  the  influence  of  slight  cold.  The 
sensation  of  cold  is  not  experienced,  how- 
ever, owing  to  the  diminished  sensitive- 
ness of  the  skin. 


The  flow  of  urine  is  decreased,  and  its 
specific  gravity  is  usually  about  1010. 
The  proportion  of  urea  excreted  is  some- 
times reduced  to  less  than  one-half  of  the 
normal  ratio.  Albuminuria  may  occur  as 
a  result  of  the  pressure  due  to  infiltration 
of  the  tissues  surrounding  the  tubules 
and  Malpighian  bodies;  hence  only  when 
the  disease  is  somewhat  advanced.  Gly- 
cosuria has  also  been  observed  in  some 
cases.  Tissue  metabolism  is  markedly 
reduced,  as  shown  by  the  decrease  of  urea 
and  uric  acid  in  the  secretions. 

The  abdominal  viscera,  heart,  liver, 
lungs,  etc.,  do  not  seem  to  be  involved 
in  the  process,  unless  some  intercurrent 
disease  of  either  of  them  appears.  The 
lungs,  however,  are  especially  liable  to 
tuberculosis. 

The  duration  of  myxoedema  when  un- 
treated varies  from  six  to  twenty  years 
(Combe).  It  is  characterized  by  periods 
of  amelioration  sometimes  of  consider- 
able duration,  after  which  the  patient  re- 
lapses into  his  former  state — with  per- 
haps slight  increase  in  the  intensity  of 
the  symptoms.  These  exacerbations  oc- 
cur more  or  less  frequently  and  the  pa- 
tient finally  dies  of  exhaustion.  This 
termination  of  the  disease  is  infrequent, 
however,  the  patient  being  usually  car- 
ried off  by  an  intercurrent  affection. 

Anomalous  Forms.  —  All  the  main 
symptoms  enumerated  may  suddenly  ap- 
pear as  a  temporary  complication  of 
goitre.  This  acute  form  of  myxoedema 
may  also  present  symptoms  of  toxaemia 
and  sometimes  proves  promptly  fatal. 
In  a  case  reported  by  Lloyd  the  disease 
lasted  only  a  few  days. 

Case  of  acute  myxoedema,  with  tachy- 
cardia, glycosuria,  mela^na,  mania,  and 
death,  showing  that  acute  myxoedema 
may  occur  as  a  temporary  condition  in 
goitre,  giving  rise  to  a  group  of  symp- 
toms which,  so  far,  seem  not  to  have 
been  recorded.     It  seems  most  rational 
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to  suppose  that  in  this  case  there  was  a 
perversion  of  the  function  of  the  thyroid 
gland,  resulting  in  a  toxaemia,  which 
presented  some  of  the  features  of  myx- 
cedema  and  some  of  Graves's  disease 
with  mania.  Osier  (Jour,  of  Nerv.  and 
Mental  Dis.,  Feb.,  '99). 

Again,  there  are  cases  in  which  but  a 
limited  number — even  two  or  one — of 
the  symptoms  enumerated  appear.  The 
menopause,  according  to  Chantemesse 
and  Marie,  is  an  instance  of  the  anom- 
alous form,  and  due  to  the  abnormal 
manner  in  which  the  functions  of  the 
thyroid  gland  are  performed  during  this 
period. 

The  etiological  influence  of  antecedent 
disease  in  the  patient,  especially  infec- 
tious disorders,  is  marked.  Kheumatism, 
erysipelas,  malaria,  and  tuberculosis  are 
frequently  cited  among  the  morbid  ante- 
cedents, but  they  seemed  sometimes  to 
immediately  precede  the  development  of 
the  disease  (Combe). 

Differential  Diagnosis. — When  all  the 
main  symptoms  outlined  are  present, 
diagnosis  is  not  difficult;  the  increase  in 
bulk,  the  hard  swelling,  the  dryness  and 
roughness  of  the  skin,  the  mental  apathy, 
the  loss  of  hair,  the  peculiar  yellowish 
color,  and  the  hypothermia  are  quite 
characteristic.  In  some  cases,  however, 
but  a  few  of  these  signs  may  be  present. 

Exophthalmic  Goitre. — This  disease 
may  precede  myxoedema,  and  its  symp- 
toms may  therefore  appear  along  with 
those  of  the  latter  malady.  Individually, 
however,  exophthalmic  goitre  differs  so 
markedly  from  myxcedema  as  to  render 
an  error  unwarranted. 

Nephritis. — The  oedema  of  this  affec- 
tion is  most  marked  in  the  face  and  de- 
pendent parts.  There  is  pitting  on  press- 
ure, which  is  not  the  case  in  myxcedema. 
The  skin  is  not  scaly  and  dry  and  the 
nutrition  of  the  hair  is  normal.  In 
nephritis  the  patient  is  normal  mentally. 


In  myxcedema  the  swelling  affects  the 
forehead,  the  upper  as  well  as  the  lower 
eyelid,  the  bridge  of  the  nose,  the  lips, 
and  tongue,  differing  from  acute  ne- 
phritis; it  is  most  intense  over  the  mas- 
seters  and  in  the  supraclavicular  spaces, 
which  are  rarely  affected  in  nephritis. 
In  granular  kidney  the  oedema  only  af- 
fects the  ankles  and  legs  after  standing, 
and  is  not  very  well  marked.  In  myxoe- 
dema there  is  usually  depression  of  tem- 
perature, which  is  rare  in  nephritis  and 
other  diseases;  this  is  also  accompanied 
by  a  subjective  feeling  of  cold.  M.  Allen 
Starr  (Med.  News,  Dec.  15,  22,  '94). 

The  character  of  the  oedema  is  entirely 
different  from  that  encountered  in  ne- 
phritis; it  does  not  pit  on  pressure,  and 
cannot  be  removed  by  massage.  Espe- 
cially characteristic  of  myxcedema  is  the 
swelling  in  the  supraclavicular  region 
noted  by  Hilton  Fagg  in  cretins.  The 
stupid  cretinoid  appearance  of  patients 
with  myxoedema  is  characteristic.  S.  J. 
Meltzer  (Med.  Age,  Mar.  10,  '96). 

There  are  instances  in  which  the  diag- 
nosis is  by  no  means  easy.  Case  of  a 
married  woman,  aged  44  years,  with  10 
children,  who  had  always  had  excellent 
health.  Ever  since  puberty  she  had  a 
tendency  to  swelling  of  the  feet,  particu- 
larly at  night.  For  a  year  or  more  she 
had  been  getting  pale  and  heavier,  the 
face  a  little  swelled  and  flabby,  and  the 
eyelids  cedematous  in  the  morning.  Pale- 
yellow,  very  muddy  complexion;  skin 
dry;  but  the  broad  features  character- 
istic of  the  myxedematous  facies  absent. 
No  folds  of  skin  on  the  forehead;  neck 
not  swelled;  no  large  supraclavicular 
pads;  the  thyroid  gland  could  be  felt. 
Legs  swelled,  particularly  below  the 
calves.  No  pitting  as  in  ordinary  oedema. 
No  change  in  voice.  Very  despondent 
and  low-spirited.  Pulse,  70;  no  increase 
in  tension.  Temperature,  98.5°.  Amount 
of  urine  normal;  color  also;  specific 
gravity,  1017;  trace  of  albumin;  no 
tube-easts.  Case  regarded  as  one  of 
Bright's  disease,  but  suggestive  of  myx- 
oedema. Under  thyroid  extract  marked 
improvement.  If  she  omits  it  for  a  few 
weeks  the  swelling  returns.  Her  disposi- 
tion  became   quite   natural    again,    and 
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has  remained  so.     William  Osier   (Mon- 
treal Med.  Jour.,  Feb.,  '97). 

Etiology. — Myxoedema  was  at  first  be- 
lieved to  be  limited  to  women,  but  the 
statistics  of  the  Clinical  Society  Com- 
mission added  to  those  of  Hun  have 
shown  that  it  was  also  prevalent  among 
men  to  the  extent  of  about  25  per  cent. 
The  predilection  of  women  to  the  disease 
was  ascribed  by  the  latter  author  to  the 
fact  that  the  thyroid,  being  functionally 
more  active,  is  more  liable  to  degenera- 
tive changes.  Among  the  95  women  re- 
corded in  his  statistics,  64  were  married 
and  had  had  300  children  and  29  abor- 
tions. Disorders  of  menstruation  at- 
tended by  copious,  repeated  haemor- 
rhages may  act  as  predisposing  factors. 

Cold  and  damp  seem  to  predispose  the 
organism  to  the  development  of  myx- 
oedema, while  cases  have  been  known  to 
recover  by  a  change  of  residence  to  a 
warm  country  (Charcot).  On  the  other 
hand,  exacerbations  of  the  disease  seem 
to  be  associated  with  the  approach  of 
winter  (Morvan),  and  cold  is  notably  un- 
favorable to  the  progress  of  the  affection 
at  any  time.  It  has  been  observed  in 
countries  typifying  the  various  climates, 
including  Italy  and  Spain,  but  England 
is  by  far  the  country  in  which  it  is  most 
frequently  met  with. 

Heredity  seems  to  bear  some  influence 
in  the  production  of  myxoedema.  Cases 
in  which  symptoms  distinctly  suggested 
the  existence  of  myxoedema  in  parents 
have  been  reported  by  Taylor  and  Eidet- 
Saillard.  Parental  alcoholism,  neuroses, 
tuberculosis,  cancer,  arthritism  or  its 
manifestations,  asthma,  rheumatism, 
etc.,  have  been  found  to  an  unusual  ex- 
tent in  the  history  of  the  cases  reported. 

There  is  strong  evidence  that  myx- 
oedema, sporadic  and  endemic  cretinism, 
cachexia  strumipriva,  and  the  operative 
myxoedema  of  animals  are  severally 
species  of  one  genus,  and  that  the  one 


pathological  factor  common  to  all  these 
conditions  is  the  occurrence  of  morbid 
processes  or  of  operations  involving  the 
annihilation  of  the  function  of  the  thy- 
roid body.  Ord  (Report  of  a  Committee 
of  the  Clinical  Soc.  of  London  on  Myx- 
oedema, '89). 

In  at  least  10  per  cent,  of  the  cases 
collected  that  occurred  in  men  several 
seemed  to  be  hereditary.  A  certain  num- 
ber were  preceded  by  hypertrophy  of  the 
thyroid,  which  disappeared  later.  Ord 
(Med.  Record,  Sept.  13,  '90). 

Case  of  myxoedema  coming  on  after 
long-continued  use  of  iodide  of  potassium 
for  another  affection.  Such  a  sequence 
is  interesting,  considering  the  supposed 
virtue  of  iodine  in  some  form  in  thy- 
roid enlargement.  A.  M.  Stalker  (Lan- 
cet, Jan.  10,  '91). 

Case  of  myxoedema  in  a  man,  aged  36 
years,  in  whom  the  administration  of 
potassium  iodide,  10  grains,  to  relieve 
some  sacral  pain,  caused  dangerous 
symptoms.  The  lymphatic  glands  of  the 
neck  were  swelled,  the  eyelids  were 
oedematous,  and  the  patient  complained 
of  a  sensation  of  impending  dissolution. 
The  symptoms  subsided  in  two  days. 
Potassium  iodide  might  possibly  have 
accelerated  the  progress  of  an  incipient 
myxoedema.  Connal  (Glasgow  Med. 
Jour.,   Oct.,   '98). 

Case  of  myxoedema  whose  mother  had 
suffered  during  twenty-three  years  from 
a  malady  resembling  the  patient's.  A 
sister  is  similarly  afflicted,  and  a  brother, 
now  dead,  had  a  like  trouble.  E.  H. 
Small  (Med.  Review,  Oct.  14,  '99). 

Violent  emotions  and  sorrow  have 
been  adduced  as  prolific  etiological  fac- 
tors by  Pel. 

Pathogenesis. — Complete  removal  of 
the  thyroid  gland,  as  previously  stated 
(see  Animal  Extracts,  volume  i),  is  fol- 
lowed by  symptoms  similar  to  those  ob- 
served in  myxoedema:  a  fact  first  re- 
corded by  J.  L.  Eeverdin,  of  Geneva.  On 
the  other  hand,  the  internal  administra- 
tion of  thyroid  extract,  as  is  well  known, 
promptly  causes  the  symptoms  of  this 
disease  to  disappear.    That  myxoedema, 
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therefore,  is  due  to  suppression  or  im- 
pairment of  the  functions  of  the  gland 
seems  obvious. 

With  very  rare  exceptions  there  is  dis- 
coverable a  well-marked  atrophy  of  the 
thyroid.  About  this  all  pathologists  are 
agreed.  I  can  find  no  example  of  autop- 
sies upon  cases  diagnosed  clinically  as 
myxoedema  in  which  the  gland  was 
found  normal  or  but  little  affected.  J. 
George  Adami  (Trans.  Congress  Amer. 
Phys.  and  Surgs.,  May  4-6,  '97). 

Myxoedema  in  common  with  sporadic 
cretinism     of     children     and     cachexia 
strumipriva   is   dependent   on   a  loss   of 
function    of    the    thyroid    gland.      Ord 
(Brit.  Med.  Jour.,  Nov.  12,  '98). 
Such  being  the  case,  the  etiological 
factors  enumerated  should  in  reality  be 
considered  in  the  light  of  agencies  ca- 
pable of  inducing  morbid  changes  in  the 
gland  itself,  which  changes  constitute  the 
primary  subjective  feature  of  each  case. 
Myxoedema  thus  becomes  a  symptom- 
complex  resulting  from  impairment  of 
the    functions    of    the    thyroid    gland 
through  local  disease. 

[This  is  the  only  conclusion  warranted 
by  our  present  knowledge,  all  other  con- 
ceptions of  the  pathogenesis  of  the  dis- 
ease failing  in  one  direction  or  another. 
A  few  of  the  theories  advanced,  how- 
ever, satisfied  many  ot  the  obscure  feat- 
ures of  the  disease.  Hadden  based  on 
the  diminution  of  the  urea  ratio  and  the 
hypothermia  the  theory  that  the  vaso- 
motor system  was  mainly  at  fault.  This 
view  was  sustained  by  Morvan,  who  at- 
tributed the  paralysis  and  oedema  mainly 
to  the  influence  of  cold  and  damp,  a 
neuroparalysis  being  the  primary  mor- 
bid condition.  Prolonged  lymphatic  an- 
giospasm was  supposed  by  Hadden  to 
prevent  the  return  of  various  elements 
into  the  circulation.  Connective-tissue 
changes,  reduction  of  the  urea  and  uric- 
acid  elimination  thus  became  a  normal 
result,  with  nervous  manifestations  and 
hypothermia  ss  attendant  symptoms  and 
atrophy  of  the  thyroid  as  one  of  the 
main  sequels. 

Henrot  attributed  myxoedema  to  hy- 
pertrophy of  the  pituitary  body  and  of 


the  pineal  gland  involving  secondarily 
the  sympathetic,  this  theory  being  based 
upon  Tiedemann's  view  that  the  pitui- 
tary body  affords  an  anastomosis  be- 
tween the  two  main  neighboring  ganglia 
of  the  sympathetic,  and  upon  the  fact 
that  in  reptiles  and  fishes,  in  which  mu- 
cous tissue  abounds,  the  pineal  gland  and 
pituitary  body  are  markedly  developed. 
The  cutaneous  infiltration  with  mucin 
was  thus  explained.  This  is,  to  a  de- 
gree, sustained  by  the  cases  of  J.  Stew- 
art, alluded  to  by  Adami,  in  which 
autopsy  disclosed  a  large  cancerous 
tumor  of  the  pituitary,  the  thyroid  be- 
ing normal.  But  the  only  manifestation 
of  the  disease  seems  to  have  been  a 
myxoedematous  swelling  of  the  hands 
and  of  other  regions  to  a  less  extent. 
Goodhart  accounted  for  all  the  nervous 
and  mental  manifestations  by  suppos- 
ing the  existence  of  a  cerebral  lesion, 
the  nervous  elements  undergoing  changes 
corresponding  to  those  observed  else- 
where in  the  organism.  Charcot  gave 
the  disease  the  name  of  cachexie  pachy- 
dermique,  under  the  belief  that  it  bore 
a  certain  kinship  with  elephantiasis  due 
to  impaired  nutrition  of  the  nervous 
system.  All  these  conceptions  found 
many  able  supporters. 

The  most  prominent  and  perhaps  the 
only  dissentors  from  the  prevailing 
views  in  respect  to  the  physiological 
effects  of  athyroidism  are  Professor 
Munk,  of  Berlin,  and  R.  H.  Cunningham. 
Munk  (Virchow's  Archives;  Ther. 
Gaz.,  Jan.  15,  '98)  absolutely  denies  that 
the  removal  of  the  thyroid  in  animals 
either  necessarily  causes  death  or  inevi- 
tably 'eads  to  myxcedema,  having  never 
seen  myxcedema  develop  in  animals.  He 
contends  that  the  feeding  of  thyroid  or 
the  ingrafting  of  the  removed  gland  into 
another  part  of  the  body  never  lessens 
the  dangers  of  thyroidectomy,  which  al- 
ways remains  a  serious  operation.  He 
kept  a  number  of  animals  alive  after  the 
operation,  and  has  been  successful  in  the 
case  of  apes  that  have  survived,  and  are 
in  good  health  nearly  a  year  after  the 
careful,  complete,  but  thoroughly  asep- 
tic, removal  of  the  supposedly  absolutely 
essential  thyroid.  This  view  coincides 
with   that    of  Lanz    (Boston    Med.    and 
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Surg.  Jour.,  Oct.  17,  '95),  who  saw  in 
tli3'roidism  two  component  causes:  (1) 
a  poisoning  from  absorption  of  putrid 
material;  (2)  a  specific  effect  of  the 
thyroid  gland  per  se. 

Cunningham  (Jour,  of  Exper.  Med., 
No.  2,  p.  147,  '98)  after  a  careful  review 
of  the  literature  and  a  series  of  experi- 
ments, argues  that  the  symptoms  of  in- 
duced thyroidism  are  manifestations  of 
an  intoxication  resulting  from  the  in- 
gestion of  decomposed  thyroid  material. 
The  so-called  experimental  thyroidism  is 
not,  he  contends,  specific  for  the  thyroid 
only,  for  the  ingestion  of  many  sub- 
stances derived  from  animal  tissues 
other  than  the  thyroid  gland  may  pro- 
duce an  intoxication  strikingly  similar 
in  every  respect  to  that  of  experimental 
thyroidism. 

While  the  toxic  effects  noted  might 
furnish  some  ground  for  Cunningham's 
views,  he  will  find  it  difficult  to  explain 
how  this  decomposed  thyroid  material 
can,  administered  therapeutically,  cause 
the  disappearance  of  morbid  conditions 
and  all  the  symptoms  attending  myx- 
edema.   Charles  E.  de  M.  Sajous.] 

In  all  cases  in  which  the  diagnosis  of 
myxcedema  was  unmistakable,  and  in 
which  the  thyroid,  or  what  remained 
of  it,  was  histologically  examined,  its 
functions  were  found  markedly  compro- 
mised by  local  morbid  processes  of  vari- 
ous kinds.  Adami,  in  a  study  of  the 
literature  of  the  subject,  ascertained  that 
in  the  majority  of  cases  the  atrophy  was 
"peculiarly  extensive,  the  specific  cells  of 
the  gland  being  replaced  by  fibrous  tis- 
sue." In  some,  less  advanced,  there  were 
not  only  degenerated  remains  of  vesicular 
epithelium,  "but  of  vesicles  which  by  the 
superabundant  proliferation  of  their  epi- 
thelium would  seem  to  be  undergoing  a 
compensatory  hypertrophy," — an  effort 
to  restore  a  function  exemplified  in  other 
directions. 

Case  of  a  woman,  26  years  old,  who 
had  thickening  of  the  skin,  falling  of 
hair,  atrophy  of  the  thyroid  gland  and 
other    organs    peculiar    to    myxcedema, 


while  simultaneously  there  was  a  very 
rapid  pulse,  difficult  breathing,  exoph- 
thalmos, and  the  sweating  peculiar  to 
exophthalmic  goitre.  The  typical  symp- 
toms of  both  diseases  being  present,  the 
thyroid  theory  of  the  origin  of  myx- 
cedema seems  to  be  unlikely.  Jolly 
(Jour.  Amer.  Med.  Assoc,  Apr.  15,  '99). 

Among  the  disorders  to  which  atrophy 
of  the  thyroid  have  been  traced,  accord- 
ing to  Combe,  are  acute  articular  rheu- 
matism (Hadden),  erysipelas   (Mendel), 
syphilis    (Koehler,    Pospielofi),   and   ac- 
tinomycosis (Koehler).    To  this  list  may 
be  added  malignant  neoplasms,  several 
instances  of  which  have  been  recorded. 
Acute  inflammation  of  the  thyroid  may 
induce  infantile  myxcedema,  followed  in 
turn  by  more  or  less  complete  atrophy 
of  the  gland.     It  is  therefore  probable 
that  a  certain  proportion  of  myxcedema 
in  the  adult  could  be  traced  to  this  cause. 
Myxcedema  is  a  symptom  or  combina- 
tion of  symptoms  of  loss  of  the  function 
of  the  thyroid  gland.     In  the  idiopathic 
form  it  is  a  symptom  of  chronic  inter- 
stitial thyroiditis,  just  as  anasarca  may 
be  a  symptom  of  renal  disease  or  ascites 
of  hepatic  disease.     G.  R.  Murray  (Brit. 
Med.  Jour.,  Feb.  8,  '96). 

[It  is  possible  that  the  thyroid  en- 
largement reported  as  preceding  myx- 
cedema in  some  cases  would  be  found  to 
have  been  due  to  a  thyroiditis  occurring 
in  arthritic  individuals.  As  stated  under 
Etiology,  a  proportion  of  cases  of  myx- 
cedema show  an  ancestral  history  of 
rheumatism,  asthma,  etc.,  and  other 
manifestations  of  arthritism.  Charles 
E.  de  M.  Sajous.] 

Case  of  cretinism  following  an  attack 
of  acute  thyroiditis.  The  child  was  well 
and  normally  developed  until  10  months 
of  age,  when  she  had  the  attack  of  acute 
thyroiditis.  The  latter  lasted  about  a 
week;  was  accompanied  by  fever,  swell- 
ing of  the  thyroid,  and  symptoms  of 
pressure  on  the  trachea.  The  throat  was 
normal  in  appearance  on  the  inside. 
There  was  no  abscess- formation;  the 
swelling  and  fever  disappeared  with 
complete  atrophy  of  the  thyroid.     The 
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child's  growth  and  development  ceased 
immediately  after  this  attack,  and  she 
developed  the  usual  appearance  of  a 
typical  cretin.  Treated  for  a  short  time 
with  thyroid  extract  with  marked  im- 
provement. Edmund  Shields  (N.  Y. 
Med.  Jour.,  Oct.  9,  '98). 

Thyroidal  fibrosis  is  sometimes  pre- 
ceded by  exophthalmic  goitre. 

Case  of  a  female  in  whom,  at  the  age 
of  17,  was  noticed  enlargement  of  the 
throat  and  prominence  of  the  eyeballs, 
with  hurried,  jerky  manner  both  in 
speech  and  movements.  This  condition 
seems  to  have  persisted  to  the  age 
of  21,  when  with  the  appearance  of  the 
catamenia  the  health  became  normal. 
Within  a  year  of  this  symptoms  of  myx- 
cedema  supervened,  and  when  seen  at 
the  age  of  26  the  latter  were  well  de- 
veloped and  the  thyroid  gland  imper- 
ceptible. A  normal  state  of  health  re- 
turned after  five  months'  treatment  with 
dry  sheep's  thyroid. 

The  patient's  paternal  grandfather  and 
paternal  aunt,  her  maternal  grandfather, 
and  two  uncles  had  died  of  "dropsy." 
Her  father  had  died  of  endocarditis;  one 
of  two  brothers  suffered  from  rheuma- 
tism and  alopecia.  T.  F.  Hugh  Smith 
(Brit.  Med.  Jour.,  Jan.  4,  '96). 

In  certain  well-observed  cases  the 
symptoms  presented  before  the  establish- 
ment of  myxcedema  have  been  more  or 
less  the  symptoms  of  exophthalmic 
goitre.  It  appears  to  me  probable  that 
we  shall  recognize  in  the  near  future 
more  and  more  the  occurrence  of  a 
stage  of  hypertrophy  of  the  thyroid 
gland  with  or  without  the  signs  of 
Graves's  disease  as  an  antecedent  of 
myxosdema.  William  M.  Ord  (Brit. 
Med.  Jour.,  Nov.  12,  '98). 

Two  cases  of  myxcedema,  in  which  the 
pituitary  body  showed  complete  loss  of 
glandular  substance  and  induration  of 
the  stroma.  The  resemblance  of  the 
changes  to  those  found  in  the  thyroid 
gland  was  most  striking.  As  advanced 
morbid  changes  are  often  found  in  the 
pituitary  body  while  a  large  portion  of 
the  thyroid  gland  is  still  intact,  it  seems 
probable  that  the  myxoedemic  changes 
may  have  begun  in  the  hypophysis.    Pon- 


fick    (Zeit.   f.   klin.   Med.,   B.   38,   H.    1, 
1900). 
Atrophy  of  the  thyroid  gland  being 
accepted  as  the  primary  factor,  how  are 
the  morbid  changes  in  the  various  organs 
involved  in  myxcedema  brought  about? 
That  we  are  dealing  with  the  results  of 
inhibited  physiological  function  is  sus- 
tained on  all  sides. 

Where  glands   afford   an   internal   se- 
cretion the  development  or  non-develop- 
ment  of   symptoms   of   disease    depends 
primarily  upon   the  relative  amount  of 
internal   secretion   produced  and  of  the 
substance  or  substances  acted  upon  by 
the    same.      J.    George    Adami    (Trans. 
Amer.  Phys.  and  Surgs.,  vol.  iv,  p.  115, 
'97). 
The  thyroid  tissues,  as  shown  by  Bau- 
mann,  contain  a  substance,  thyro-iodine, 
that  is  unaffected  by  boiling,  strong  acids, 
or  gastric  digestion,  and  which,  when  ab- 
sorbed into  the  general  organism  through 
the  blood-  or  lymph-  channels,  counter- 
acts all  the  symptoms  of  myxcedema,  or 
"thyroidism."    The  precise  effects  of  this 
substance  is.  in  the  light  of  prevailing 
views,  that  it  antagonizes  noxious  prod- 
ucts of  metabolism  or  that  it  so  enhances 
metabolic  interchanges  as  to  keep  them 
to  a  normal  standard. 

The    latter    view    seems    satisfactory, 
though  the  predilection  for  certain  tis- 
sues— the  skin,  the  nervous  system,  etc. 
— remains    unexplained.       Still,    many 
anomalous  manifestations  attending  the 
therapeutic  use  of  thyroid  would  thus  be 
accounted  for.    The  gouty  and  rheumatic 
manifestations — noted    particularly    by 
Crary,  Witherstine,  Harris,  and  Wood, 
for  instance — would  normally  be  ascrib- 
able  to  a  sudden  onslaught  of  products 
of  metabolism  into  predisposed  regions. 
Case  of  a  man  who,  immediately  after 
he   was  put  on  thyroid   extract,  had  a 
typical  attack  of  gout,  which  subsided 
when  the  extract  was  stopped,  and  re- 
appeared  when   the   extract   was   again 
administered.     The  last  previous  attack 
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of  gout  had  been  three  years  before.    The 
thyroid  extract,  by  producing  increased 
metabolism,   might  account  for  the  at- 
tack of  gout,  despite  the  fact  that  usu- 
ally in  myxoedema  the  amount  of  urea 
excreted  is  largely  increased  by  the  use 
of  thyroid  preparations.     Patients   tak- 
ing thyroid  preparations  complain  of  a 
good  deal  of  pain  in  the  back  or  limbs; 
it   is   worthy   of   consideration    whether 
those   pains   might  not   be   of   a   gouty 
nature.      Thomas    Harris     (Brit.     Med 
Jour.,  Feb.  15,  '96). 
Again,  the  growth  of  hair,  the  in- 
creased assimilation  of  fat,  the  improved 
appetite    with   increased   absorption    of 
nitrogenous  foods,  the  skeletal  growth, 
and  the  general  improvement  of  nutri- 
tion   witnessed    when    thyroid    is    used 
remedially    remain    unaccounted    for   if 
it    is   the    thyroid   gland's    function   to 
eliminate  toxic  products  of  metabolism. 
The  group  of  symptoms  "indicating  in 
various  ways  impairment  of  the  functions 
of  the  nervous  system,  such  as  slowness 
in  muscular  movement  and  tardiness  in 
response  to  impressions  made  upon  the 
surface  of  the  body,  slowness  in  thought 
and  action,  weakening  of  memory,  etc.," 
Ord  attributes  in  part  to  alteration  in  and 
around    nerve-endings,    due    mainly    to 
pressure  of  the  connective  tissue  and  the 
alterations  in  the  latter.    That  this  view 
is  based  on  good  ground  seems  probable, 
though  it  fails  to  account  for  the  com- 
plete  (though  not  final)  recovery  wit- 
nessed in  even  advanced  cases. 

Results  of  the  examination  of  the 
brain  in  a  typical  case  of  myxoedema 
with  marked  mental  symptoms:  Brain 
slightly  cedematous;  slight,  diffuse, 
atrophic  condition  of  the  convolutions. 
Sections  taken  from  a  point  one  inch 
from  the  upper  end  of  the  ascending 
frontal  convolution  showed  a  marked 
abnormality  in  the  nerve-cells,  consist- 
ing of  a  tendency  to  distortion  and 
diminution  of  the  number  of  processes. 
The  nuclei  were  inflated,  distorted,  and 
vacuolated.  In  some  cases  the  cells  had 
disappeared,  leaving  only  the  distorted 


nucleus.  This  condition  might  account 
for  some  of  the  mental,  motor,  and  sen- 
sory phenomena  of  the  disease.  J.  R. 
Whitwell  (Brit.  Med.  Jour.,  Feb.  27, 
'92). 

Myxcedema  is  a  symptom-complex,  but 
it  may  be  considered  as  a  special  type 
of  diabetes  in  which  the  primary  lesion 
is  situated  in  the  thyroid  gland,  the  sec- 
ondary pathological  changes  affecting  the 
nerve-centres  and  all  other  tissues  of  the 
body.  Nicola  Dominicis  (Gaz.  Inter,  di 
Med.  Pratica,  Feb.  28.  1900). 

My  own  interpretation  of  the  pathol- 
ogy of  myxoedema  differs  from  those 
herein  submitted,  which  are  intended  to 
portray  accepted  doctrines  only. 

Treatment. — The  treatment  of  myx- 
cedema by  thyroid  extract,  the  only  rem- 
edy that  has  proved  efficacious,  is  given 
in  detail  in  the  article  on  Animal  Ex- 
tracts (volume  i),  and  the  reader  is 
therefore  referred  to  that  section. 

Two  cases  of  typical  myxoedema  in  one 
of  which  desiccated  thyroids  were  used, 
while  in  the  other  iodothyrin  was  given. 
Iodothyrin  produced  very  much  less  dis- 
agreeable after-effects  than  did  thyroid 
tabules,  while  the  results  as  to  effects 
upon  the  myxoedematous  process  and  the 
general  nutritional  influences  were  sim- 
ilar. Sidney  Kuh  (Phila.  Med.  Jour., 
Apr.  8,  '99). 

Case  of  congenital  myxoedema,  in  a 
girl  of  17,  in  which  marked  improvement 
followed  the  use  of  thyroid-gland  ex- 
tract. On  one  occasion  the  thyroid  was 
intermitted,  and  the  symptoms  of  cretin- 
ism began  to  return.  It  became  evident 
that  the  thyroid  treatment  would  have 
to  be  resorted  to  permanently.  Sklarek 
(Berliner  klin.  Woch.,  Apr.  17,  '99). 

Murray  in  a  recent  paper  (Lancet, 
Mar.  11,  '99)  stated  that  he  had  found 
the  liquor  thyroidei  (now  official  in  Great 
Britain)  preferable  to  the  dry  extracts. 
From  V8  to  1/i  of  a  lobe  of  sheep's  thy- 
roid represents  about  10  minims  of  the 
liquor.  Being  prepared  from  a  large 
number  of  glands,  its  strength  is  uniform. 
The  dose  recommended— 5  to  10  minims 


MYXCEDEMA.     TREATMENT. 


557 


— he  prefers  to  administer  in  a  single 

daily  dose  at  bed-time. 

[This  is  a  wise  precaution,  since  the 
deleterious  effects  are  most  likely  to  oc- 
cur during  active  exercise.  I  have  seen 
two  cases,  in  which  I  have  administered 
thyroid  extract  (for  disorders  other  than 
myxcedema)  in  2-grain  doses  three  times 
daily,  suffer  from  attacks  of  vertigo  and 
syncope,  which  only  occurred  while  the 
patients  were  walking  or  climbing  stairs 
without  undue  exertion. 

Dr.  Murray  was  led  to  realize  the  im- 
port of  great  care  by  painful  experience 
in  two  cases,  in  which  death  occurred 
from  syncope.  The  patients  suffered 
from  cardiac  disease,  and  the  fatal  re- 
sults had  been  brought  on  owing  to  too 
early  exercise  after  prolonged  treatment 
for  myxoedema.  Charles  E.  de  M. 
Sajous.] 

Great  caution  is  required  in  the  use  of 
this  potent  agent.  Murray  particularly 
warns  against  its  reckless  use  in  cases 
showing  symptoms  of  degeneration,  par- 
ticulary  when  attacks  of  syncope, 
dyspncea  on  exertion,  feeble  or  irregular 
pulse,  or  weak  heart-sounds  are  elicited 
by  the  examination.  Under  these  condi- 
tions the  patient  should  be  confined  to 
bed  at  first  and  only  small  doses  of  from 
3  to  5  minims  of  the  liquor  thyroidei 
(equal  to  about  1  to  3  grains  of  our  ex- 
tract) given  each  night.  This  dose  he 
found  to  be  well  borne  and  may  grad- 
ually be  increased  to  10  minims.  Unless 
confined  to  bed,  the  cases  are  apt  to 
ignore  their  cardiac  weakness  and  utilize 
their  returning  vigor  too  early,  thus  im- 
posing upon  the  heart  labor  before  it  has 
had  time  to  adapt  itself  to  the  altered 
conditions  brought  about  by  the  treat- 
ment. Any  undue  acceleration  of  the 
pulse,  up  to  90  or  100,  indicates  a  reduc- 
tion in  the  dose,  and  any  signs  of  cardiac 


failure  must  be  met  by  stimulants  and 
digitalis. 

[Doubtless  this  advice  is  based  upon 
Dr.  Murray's  experience,  and  should  be 
followed.    Still,  it  does  not  appear  to  me 
to  be  sustained  by  the  prevailing  theory 
as  to  the  physiological  role  of  the  thy- 
roid.    If,  when  administered  remedially, 
it  also  stimulates  metabolism,  the  car- 
diac   complications    are    the    result    of 
overstimulation.      If   such    is    the    case, 
digitalis     and     stimulants     would     ap- 
parently  increase   the   danger.      On   the 
whole,    the    necessity    of    precautionary 
measures  in  the  use  of  the  remedy  is  all 
the  more  emphasized.     Charles  E.  de 
M.  Sajous.] 
Myxcedema  being  due  to  the  absence 
of  some  thyroidal  principle  possessed  of 
physiological  functions,  it  is  obvious  that 
the  use  of  thyroid  as  a  remedy  must  be 
continued  after  a  cure  is  obtained.    Small 
doses  are  sufficient  to  preserve  health,  and 
recurrence  may  be  predicted  unless  these 
are  taken. 

Next  in  importance  to  thyroid  extract 
is  warmth.  Patients  are  invariably  im- 
proved by  warm  weather,  and  this  indi- 
cation should  be  taken  as  guide  in  respect 
to  dress,  bed-covering,  etc.  Warm  baths 
have  also  proved  very  beneficial. 

Various  remedies — quinine,  strych- 
nine, iron,  ergot,  etc. — were  employed 
before  the  use  of  thyroid  extract  was 
proved  curative  by  Murray;  but,  as  they 
were  practically  useless,  even  their  enu- 
meration seems  superfluous. 

Charles  E.  de  M.  Sajous, 

Philadelphia. 

MYXOMA.     See  Tumors. 

MYXOMATA,  NASAL.  See  Nasal 
Cavities. 

MYXOSARCOMA.     See  Tumors. 
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NEVUS.  See  ■  Tumors,  and  Skin, 
Surgical  Diseases  of. 

NAILS,  DISEASES  AND  INJURIES 
OF  THE. 

Besides  the  implication  of  the  nail  in 
general  morbid  processes — such  as  syph- 
ilis, neuritis,  leprosy,  etc. — there  are  sev- 
eral strictly  local  divisions  that  require 
special  notice. 

Contusion. 

Contusion  of  a  nail  by  a  blow,  a  com- 
pression, etc.,  is  a  common  occurrence. 
Unless  sufficiently  marked  to  cause  de- 
struction of  the  matrix,  such  an  injury 
is  usually  slight,  the  acute  pain  ex- 
perienced at  first  quickly  disappearing. 
When,  however,  the  traumatism  is  seri- 
ous and  the  nail  is  torn  off,  severe  suf- 
fering is  induced,  which  may  persist 
quite  a  long  time.  Again,  infection  of 
the  exposed  tissues  may  occur,  leading 
to  inflammation  and  suppuration. 

TREATMENT.-^Slight  cases  of  contu- 
sion require  no  treatment.  After  a  few 
minutes  the  pain  generally  decreases, 
then  ceases,  and  the  ecchymosis  that 
shows  through  the  nail  is  generally  elim- 
inated through  the  growth  of  the  nail. 

In  severe  cases  the  finger  or  toe  should 
be  immersed  in  a  saturated  solution  of 
borax,  then  dressed  with  iodoform — or, 
preferably,  with  orthoform — if  pain  con- 
tinues. The  dressing  should  be  changed 
every  day  where  a  toe  is  the  seat  of  in- 
jury. If  the  nail  is  partly  torn  off,  it 
should  be  carefully  cleansed  along  with 
the  underlying  tissue,  replaced,  and  held 
in  place  with  a  bandage  applied  over  the 
dressing. 

Onychia. 

This  is  an  inflammatory  disorder  of 
the  nail  popularly  called  a  "run-around," 
which  may  follow  an  injury  such  as  that 


first  described  or  the  introduction  be- 
tween the  nail  and  the  underlying  tissues 
of  infectious  matter,  along  with  a  foreign 
body:  a  thorn,  a  splinter,  etc.  The  finger- 
tip becomes  warm  and  congested,  and 
severe  pain  generally  accompanies  the 
local  inflammatory  process.  An  abscess 
is  formed  after  a  few  days,  the  pus  being 
evacuated  through  the  aperture  formed 
by  the  offending  body.  If  none  such  ex- 
ists, the  nail  may  become  softened  and 
perforated.  When  the  accumulation  of 
pus  is  marked,  there  may  be  febrile  and 
other  symptoms  denoting  general  in- 
volvement. 

In  the  vast  majority  of  cases,  however, 
the  symptoms  generally  become  less 
marked  and  involution  soon  follows, 
sometimes  after  the  loss  of  the  nail. 
This  is  always  replaced,  though  not  al- 
ways by  as  perfect  a  nail  as  the  one  shed. 

Treatment. — The  old  treatment  by 
poultices  is  now  supplanted  by  antiseptic 
methods  that  tend  to  destroy  the  infec- 
tious germs  instead  of  affording  them 
suitable  conditions  for  development. 
Hot-water  baths — as  hot  as  can  be  borne 
— sometimes  speedily  arrest  the  process. 
Alcohol  acts  in  the  same  manner.  If  a 
splinter  or  other  infectious  body  have 
penetrated  the  tissues,  the  pus-cavity  can 
usually  be  penetrated  without  pain  with 
an  hypodermic  needle  and  washed  out 
with  a  1  to  5000  bichloride  solution. 
Bathing  the  finger  in  such  a  solution  at 
frequent  intervals,  or,  better  still,  leaving 
it  therein  an  hour  several  times  a  day, 
sometimes  arrests  the  infectious  process 
early  in  its  career.  Whenever  there  is  an 
accumulation  of  pus  imprisoned,  how- 
ever, it  had  better  be  liberated  by  an 
incision  and  washed  out  with  the  hyp- 
odermic syringe.  Peroxide  of  hydrogen 
1  part  in  3  is  very  effective  in  such  cases. 
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Incision  into  the  flesh  is  always  rad- 
ically wrong,  even  though  the  pus  may 
be  nearly   a   drachm   in    amount.     The 
writer  advises  separating  the  attachment 
of  the  cuticle  to  the  dorsal  or  exposed 
surface  of    the  nail  to  a  sufficient  extent 
to  permit  the  escape  of  the  pus  and  the 
introduction  of  a  stick  of  silver  nitrate 
to  disinfect  the  sulcus.     In  this  treat- 
ment there  is  no  disfiguration,     Sinclair 
Tousey  (Medical  News,  Apr.  13,  1903). 
Malignant  Onychia. 
This  is  a  complication  of  the  disorder 
just  outlined,  which  may  occur  in  per- 
sons who  are  constitutionally  weak  or 
adynamic  or  in  so-called  "scrofulous"  or 
lymphatic   children.     It   usually   affects 
the  index  finger,  the  thumb,  or  the  big 
toe,  and  is  the  active  manifestation  of  a 
local  ulcerative  process  in  the  matrix  of 
the  nail.     The  latter  becomes  brownish 
or  black,  and  is  shed,  leaving  underneath 
a  granular  fungous  mass  which  shows  no 
tendency  to  heal.    The  finger  sometimes 
becomes   enormously  enlarged  and   dis- 
charges considerable  fcetid  pus.     Necro- 
sis of  the  bone  of  the  phalanx  involved 
occasionally  follows. 

Treatment. — Proper  active  measures 
usually  prove  promptly  effective.  The 
nail  should  be  removed  with  forceps. 
Pain  may  be  prevented  by  first  injecting 
a  4-per-cent.  solution  of  cocaine  under 
the  nail.  The  parts  are  then  dressed 
with  iodoform.  A  day  or  two  later,  after 
brushing  the  parts  with  a  4-per-cent. 
solution  of  cocaine,  the  ulcerating  area 
is  touched  with  nitrate  of  silver  or  with 
the  tincture  of  the  chloride  of  iron. 
This  should  be  repeated,  if  need  be,  sev- 
eral times  at  two  or  three  days'  interval. 
If  this  prove  insufficient,  acid  nitrate  of 
mercury  must  be  used  after  anaesthe- 
tizing the  parts  with  a  10-per-cent.  solu- 
tion of  cocaine.  Such  an  application  may 
also  be  rendered  painless,  according  to 
Eandolph,  by  saturating  the  nitric  acid 
with  the  hydrochlorate  of  cocaine. 


Hypertrophy. 

Hypertrophy  of  the  nails  is  usually 
ascribed  to  pressure.  It  may  affect  the 
hands,  but  is  met  with,  in  the  majority 
of  cases,  in  the  nails  of  the  feet.  The 
thickening  may  affect  any  part  of  the 
nail  regularly  or  irregularly,  a  broad 
raised  mass  being  sometimes  the  only 
evidence  of  the  abnormal  process.  In 
the  majority  of  cases,  however,  the  hy- 
pertrophy is  irregular,  the  epithelial 
growth  being  restricted  to  areas.  The 
nail,  under  these  circumstances,  becomes 
covered  or  bosselated  and  simultaneously 
yellowish  gray,  opaque,  and  very  brittle. 
Though  the  growth  is  very  gradual, 
pressure  upon  the  underlying  tissues 
causes  local  disorders,  especially  if  the 
nail  cracks,  when  painful  inflammatory 
symptoms  follow.  It  produces  heat  and 
discomfort  when  affecting  the  feet,  shoes 
being  worn  with  difficulty.  "When  the 
nails  of  the  hands  are  the  seat  of  the 
hypertrophy  it  constitutes  quite  a  de- 
formity. 

Treatment. — The  overgrowth  should 
be  filed  down  or  sawed.  In  other  words, 
measures  tending  to  give  the  nail  its  nor- 
mal shape  should  be  resorted  to.  All 
complications  are  of  the  nature  of  those 
attending  the  so-called  "ingrowing  toe- 
nail" and  the  treatment  given  for  the 
latter  condition  is  also  applicable. 

Ingrowing-  Toe-nail. 

The  term  "ingrowing  toe-nail"  is  ap- 
plied to  a  condition  usually  confined  to 
the  great  toe,  in  which  the  edge  of  the 
nail  (almost  always  the  outer  edge)  is 
forced  into  the  adjoining  soft  parts. 
Swelling  of  the  latter  being  induced, 
they  overlap  the  nail,  the  point  of  con- 
tact becoming  the  seat  of  ulceration  and 
granulations.  It  is  usually  due  to  the 
pressure  of  tight  shoes,  and  is  therefore 
generally  met  with  in  young  adults.  It 
is  also  frequently  encountered  in  soldiers 
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as  the  result  of  prolonged  marching  with 
heavy  accoutrements  that  increase  the 
pressure  upon  the  feet.  Lymphatic  sub- 
jects are  more  liable  to  it  than  others, 
and  the  affection  is  exceedingly  persistent 
in  them.  It  often  accompanies  diabetes 
and  may  occur  as  a  complication  of 
febrile  diseases  of  long  duration,  fract- 
ures and  other  processes  tending  to  de- 
bilitate the  organism,  hyperidrosis,  etc., 
but  most  frequently  as  a  result  of  badly- 
shaped  shoes. 

Ingrowing    toe-nails    in    an    infant    1 

week  old.    By  the  end  of  the  third  week 

the  condition  became  such  that  operation 

was  undertaken.     T.  W.  Parry  (Lancet, 

Oct.  14,  '99). 

Treatment. — In  mild  cases  properly 

fitting  shoes  giving  freedom  to  the  toes, 

frequent  ablutions,  and  finely-powdered 

borax  or  tannin  applied  to  the  dressed 

tissues  usually  suffice  for  a  cure.     The 

mere  daily  introduction  of  cotton  under 

the  edge  of  the  nail  by  gradually  raising 

the  latter  away  from  the  soft  parts  is 

sometimes  very  satisfactory.     Scraping 

the  centre  of  the  nail  until  it  is  quite 

thin  occasionally  suffices  to  relieve  the 

pressure. 

In  the  great  majority  of  cases  the 
ulceration  requires  active  measures  be- 
sides a  change  of  foot-wear.  The  ulcer- 
ated tissues  must  first  be  relieved  of  their 
granulations.  This  can  easily  be  done  by 
using  the  tincture  of  the  chloride  of  iron 
after  anaesthetizing  the  parts  with  a  4- 
per-cent.  solution  of  cocaine.  Or  they 
may  be  scraped  with  a  curette  or  gently 
cauterized  with  the  mitigated  stick: 
oxide  of  zinc  and  nitrate  of  silver.  This 
being  done,  a  small  piece  of  cotton-wool 
covered  with  iodoform,  iodol,  or  aristol 
is  gently  inserted  with  a  probe  into  the 
diseased  cavity,  the  soft  parts  being 
raised  from  the  nail.  These  measures  do 
not  always  procure  a  radical  cure,  how- 
ever, particularly  if  the  patients  again  use 


narrow  or  short-tipped  shoes.  In  each 
case  surgical  measures  are  preferable. 
The  simplest  of  these  is  to  anaesthetize 
the  tissues — or  the  patient — and,  after 
careful  cleansing  of  the  parts,  to  simply 
pare  off  the  redundant  tissues,  granula- 
tions and  all,  on  a  level  with  the  edge  of 
the  nail.  The  nail-edge  being  then  care- 
fully trimmed,  an  iodoform  dressing  is 
applied.  Or  the  dressed  parts  may  be 
dissected  out  and  a  plastic  union  ob- 
tained by  a  few  stitches. 

Simple  treatment  recommended  for  in- 
grown toe-nail.  A  40-per-eent.  solution 
of  liquor  potassa  is  applied  warm  to  the 
portion  of  the  nail  to  be  removed.  After 
a  few  seconds  the  uppermost  layer  of  the 
nail  will  be  so  soft  that  it  can  be  scraped 
off  with  a  piece  of  sharp-edged  glass; 
the  next  layer  is  then  moistened  with 
the  same  solution  and  scraped  off;  this 
must  be  repeated  until  the  remaining 
portion  is  as  a  thin  sheet  of  paper,  when 
it  is  seized  with  a  pincette  and  lifted 
from  the  underlying  soft  parts  and  sev- 
ered. The  operation  does  not  require 
more  than  half  an  hour's  time,  and  is 
painless  and  bloodless.  Puerckhauer 
(Pittsburgh -Med.  Kev.,  Feb.,  '91). 

In  ingrowing  toe-nails  plaster  applied 
diagonally  around  the  toe  in  such  a 
manner  that  the  soft  parts  shall  be 
drawn  away  from  the  nail  without  di- 
rect pressure  over  the  latter  is  some- 
times efficient.  A  semilunar-shaped 
piece  of  plaster  is  better  than  a  straight 
strip.  It  should  be  applied  with  the  con- 
vexity forward,  one  horn  beginning  just 
behind  the  nail  on  the  affected  side. 
This  will  allow  the  belly  to  catch  the 
offending  soft  parts,  while  the  remainder 
of  the  piece  is  carried  around  the  plan- 
tar surface  of  the  toe  and  over  the  dor- 
sum, crossing  the  first  end.  This  dress- 
ing should  be  changed  every  three  or 
four  days.  J.  L.  Andrews  (N.  Y.  Med. 
Jour.,  Mar.  20,  '97). 

An  ingrowing  nail  is  easily  cured  by 
the  following  method:  All  pressure  from 
the  nail  is  removed  by  cutting  away  a 
piece  of  the  shoe  and  the  lesion  is  dis- 
infected with  hydrogen  dioxide  until  no 
more  "foam"  appears.     A  drop  of  strong 
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solution   of   cocaine   is   then    introduced 
into  the  base  of  the  ulcer,  and  a  drop  of 
Monsell's  solution  is  applied  to  the  latter. 
The  part  is   then  loosely   covered   with 
gauze  and  the  process  repeated  every  sec- 
ond day  until  the  edge  of  the  nail  is  re- 
leased by  retraction  of  the  hypertrophied 
tissue.     The   cure   is   effected   within   a 
couple  of  weeks  without  interfering  with 
the  patient's  vocation.    Kinsman  (Colum- 
bus Med.  Jour.,  Apr.  4,  '99). 
The   older  surgeons  used  to   recom- 
mend evulsion  of  the  nail:  an  operation 
performed  by  forcibly  inserting  a  scis- 
sors under  it;    but  this  measure  is  now 
condemned  because  the  new  nail  is  gen- 
erally a  malformed  one  and  hypertrophy 
(vide  supra)  occasionally  follows. 

In  ingrown  toe-nail  the  following 
method,  modified  from  that  advised  by 
Masters,  of  England,  recommended:  A 
flat  strip  of  silver — Vi»  inch  thick,  Vs 
inch  wide  and  1  inch  long — is  bent  into 
the  shape  of  a  fish-hook.  The  toe  having 
been  cleansed  with  peroxide  of  hydrogen 
and  moistened  with  a  solution  of  co- 
caine, the  hook  is  inserted  under  the 
lateral  edge  of  the  nail  so  that  the 
shank  of  hook  curves  over  the  side  of 
toe  and  lies  close  to  it.  The  greater 
the  ulceration,  the  less  the  pain  in  in- 
serting the  hook.  It  is  retained  in  place 
by  adhesive  plaster  or  a  bandage.  The 
hook  not  only  protects  the  flesh  from 
the  nail,  but  it  exerts  a  lifting  action 
on  the  nail.  After  a  few  hours  the  pa- 
tient suffers  no  inconvenience  from  the 
hook,  and  in  a  few  days  the  swelling 
subsides  and  the  granulations  become 
more  healthy.  It  is  well  to  wear  the 
hook  for  several  weeks  after  the  tissues 
have  healed.  Henry  Ling  Taylor  (Inter. 
Jour,  of  Surg.,  Sept.,  '96). 

All  cases  of  ingrowing  nail  may  be 
cured  without  recourse  to  the  knife  by 
proceeding  as  follows:  With  a  flat 
probe,  or  a  match,  a  bit  of  cotton  is 
slipped  between  the  edge  of  the  nail  and 
the  inflamed  flesh.  Another  strip  of 
cotton  is  put  along  the  outer  margin  of 
the  ulcerated  area,  and  the  space  be- 
tween these  two  strips  of  cotton,  and 
which  is  occupied  by  the  ulcer,  is 
thickly   powdered  with  nitrate   of  lead. 


The  whole  is  covered  with  cotton,  and 
the  toe  is  bandaged.  The  dressings  are 
repeated  daily  until  the  incarcerated 
edge  of  the  nail  is  plainly  visible. 
Usually  four  or  five  dressings  suffice. 
Then  the  edge  of  the  nail  is  lifted  away 
from  the  flesh  and  a  bit  of  cotton  is 
introduced  under  it.  As  it  grows  it  will 
gradually  take  its  proper  position  above 
the  flesh. 

The  lead  is  to  be  discontinued  as  soon 
as  it  appears  that  the  exuberance  of  the 
fleshy  bed  of  the  nail  has  been  over- 
come. The  difficulty  seldom  recurs.  If 
this  does  happen  it  is  necessary  to  re- 
peat the  treatment  from  the  beginning. 
Tardif  (Anjou  Med.,  Feb.  1,  '98). 

Case  in  which  after  all  usual  methods 
had  failed  a  triangular  notch  was  made 
midway  in  the  free  edge  of  nail  extend- 
ing to  its  body.  From  the  pointed  mar- 
gin of  this  notch  a  furrow  was  made, 
as  near  to  the  quick  as  possible,  with- 
out penetrating  it,  through  the  middle 
of  the  root  as  far  as  the  duplicature  of 
skin;  a  piece  of  cork  was  then  inserted 
under  the  nail,  whose  bulk  was  large 
enough  to  extend  a  few  lines  on  either 
side  of  the  notch,  as  well  as  to  com- 
pactly fill,  without  uneasiness,  the  in- 
terspace between  the  skin  and  extremity. 
J.  G.  MacCullum  (Mass.  Med.  Jour., 
Jan.,  '99). 

NAPHTHALIN,  NAPHTHOL,  AND 
ALLIED  COMPOUNDS.  —  Naphthalin, 

naphthalene,  or  tar-camphor,  is  an  hy- 
drocarbon obtained  from  coal-tar.  It  oc- 
curs in  white  scales,  having  a  fatty  lustre, 
a  strong,  coal-tar  odor,  and  a  burning, 
aromatic  taste.  It  is  soluble  in  alcohol 
and  ether,  the  fixed  and  volatile  oils,  and 
in  acetic  acid,  but  it  is  insoluble  in  water. 
It  melts  at  175°  P.  It  should  not  give 
any  reaction  on  moistened  blue  litmus- 
paper,  and  should  dissolve  in  concen- 
trated sulphuric  acid,  when  warmed 
gently,  without  color. 

Dose. — iSTaphthalin  may  be  given  in 
doses  of  2  to  15  grains  in  powder  or  in 
capsule.  The  maximum  daily  dose  is  90 
grains. 
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Physiological  Action. — Naphthalin  is 
toxic  to  the  lower  forms  of  life,  insects, 
their  ova,  etc.,  and  is  therefore  exten- 
sively used  to  preserve  clothing  from  the 
destructive  action  ,of  moths,  etc.  In  the 
human  being  it  temporarily  irritates  the 
mucous  membrane,  but  this  effect  be- 
comes more  active  when  naphthalin  is 
dissolved  in  oil  or  alcohol.  Internally 
administered,  the  urine  becomes  dark- 
ened, showing  an  irritant  action  upon  the 
kidneys;  an  eruption  simulating  that  of 
measles,  and  followed  by  desquamation, 
has  been  observed  after  its  use.  In  ani- 
mals cataract  has  followed  a  continued 
administration  of  the  drug. 

Wishing  to  prescribe  naphthalin  for  a 
weak,  anaemic  woman,  suffering  from 
chronic  enteritis,  effect  of  the  drug  was 
first  tried  personally,  8  grains  in  water 
being  taken.  Very  soon  the  writer  was 
seized  with  severe  colicky  pains  in  the 
abdomen,  followed  almost  immediately 
by  diarrhoea,  tenesmus,  and  strangury. 
The  motions,  which  were  very  numerous 
and  small,  were  at  first  fsecal,  but  finally 
contained  a  great  deal  of  mucus.  Four 
hours  after  taking  the  drug  vomiting  set 
in,  and  continued  for  about  fourteen 
hours.  He  could  retain  absolutely  noth- 
ing. Toward  the  end  the  vomited  mat- 
ter was  slightly  streaked  with  blood. 
About  fifteen  hours  after  taking  the 
drug  the  pain  became  most  agonizing. 
"It  seemed  as  if  a  red-hot  iron  were 
plunged  into  the  kidneys  with  every 
heart-beat."  This  severe  pain  lasted  for 
about  twenty  minutes.  During  this 
paroxysm  the  pulse  was  very  slow,  and 
almost  imperceptible  at  the  wrist.  The 
urine  which  was  passed  soon  after  was 
reddish  brown,  and  contained  about  25 
per  cent,  (by  volume)  of  albumin.  It 
also  contained  a  few  blood-clots,  many 
granular  casts,  urates,  and  mucus. 

He  continued  very  ill  for  five  days. 
Temperature  was  all  the  time  somewhat 
subnormal;  the  pulse  was  at  first  45 
per  minute,  but  gradually,  toward  con- 
valescence, rose  to  68  per  minute.  Re- 
lief from  pains  was  obtained  by  hypo- 


dermics of  morphine  and  by  leeches  over 
kidneys. 

Prominent  chemist  in  England  ana- 
lyzed a  portion  of  the  drug  and  he  re- 
ported the  sample  to  be  above  the  aver- 
age degree  of  purity.  Otte  (Med.  Record, 
Apr.  30,  '98). 

Therapeutics. — The  therapeutic  action 
of  naphthalin  depends  upon  its  antisep- 
tic and  antiparasitic  properties. 

Intestinal  Disorders. — Naphthalin, 
in  5-grain  doses,  has  been  used  with  ap- 
parent benefit  in  typhoid  fever  (Wolff), 
in  acute  and  chronic  intestinal  catarrh, 
in  fermentative  diarrhoea,  and  in  cholera. 
It  diminishes  the  activity  of  the  intes- 
tinal bacteria,  as  shown  by  C.  Sehrwald, 
who  advises  its  use  in  conjunction  with 
calomel.  In  dysentery  10  or  15  grains 
may  be  given  in  a  warm  decoction  of 
althaea  (marshmallow)  by  rectal  injec- 
tion. 

In  the  summer  diarrhoea  of  children, 
Ve  to  V4  grain  may  be  given  every  two 
to  four  hours. 

Anthelmintic. — Naphthalin  in  doses 
of  3  to  10  grains,  combined  with  castor- 
oil  and  disguised  with  a  couple  of  drops 
of  oil  of  bergamot,  is  useful  in  treating 
ascarides  (Mirowitch).  Seat-worms  are 
best  treated  by  the  injection  of  10  or  15 
grains  of  naphthalin  in  2  or  3  ounces  of 
oil  into  the  rectum.  For  tape-worm,  15 
grains  should  be  given  before  eating,  fol- 
lowed some  hours  later  by  a  full  dose  of 
castor-oil. 

In  treatment  of  tape-worm,  a  single 
dose  of  naphthalin  usually  suffices.  After 
three  meals  containing  excess  of  salty 
and  vegetable  acid  food  about  20  grains 
of  the  drug  are  administered  in  capsule; 
this  is  followed  in  four  hours  by  a  free 
dose  of  calomel  with  soda,  and  this  in 
turn  by  castoi'-oil.  Hard  (Cincinnati 
Med.,  p.  711,  '94). 

Naphthalin  is  an  excellent  remedy 
against  Oxyuris  vermicularis.  Dose 
varies  from  2  Y«  grains  for  a  child  1  V, 
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years  old  to  6  grains  for  one  of  12  or  13 
years.  It  is  best  given  in  powder  mixed 
with  sugar  or  in  capsule.  A  good  purge 
is  first  given,  then  4  doses  of  the  naph- 
thalin  are  given  daily  for  2  days,  re- 
peated 8  days  after  the  first  dose,  and 
again  repeated  after  an  interval  of  14 
days.  Schmitz  (Jahr.  f.  Kinderh.,  B.  39, 
S.  121). 

Ubinaey  Disoedehs. — Naphthalin  is 
recommended  for  glycosuria.  It  is 
claimed  that  it  diminishes  the  amount  of 
sugar,  even  when  the  patient  is  using  a 
mixed  diet. 

Pyelitis  and  cystitis  are  benefited 
through  the  use  of  naphthalin.  The 
drug  lessens  urinary  fermentation.  Cau- 
tion should  be  observed  in  administering 
the  drug  when  the  glandular  tissue  of  the 
kidney  is  diseased.  Magnus  has  observed 
a  dangerous  action  of  the  drug  upon  the 
renal  tissues,  accompanied  by  a  darkened 
color  of  the  urine,  while  Panas,  Dorr, 
Hess,  and  Kolinski  claim  that  in  large 
doses  it  destroys  the  red  blood-corpuscles. 

Eespieatoet  Disoedees. — Chavernac 
advises  the  use  of  naphthalin  by  vapori- 
zation in  pertussis.  Rossbach  commends 
its  use  as  an  expectorant  in  chronic  bron- 
chitis, given  in  pills,  powders,  or  troches, , 
and  for  irrigation  of  the  nasal  cavities. 

Inhalations  of  naphthalin  in  fifteen 
cases  of  pertussis  in  children  from  4 
months  to  11  years  of  age.  From  3  */« 
to  5  drachms  of  naphthalin  were  used 
for  inhalations,  which  were  repeated  four 
or  five  times  daily.  It  may  be  vapor- 
ized in  any  vessel,  care  being  taken  to 
prevent  its  catching  fire.  Of  the  15  cases 
6  took  but  one  inhalation;  5  received 
no  benefit  from  the  treatment;  in  the 
4  remaining  cases  the  attacks  ceased 
after  the  third  day,  expectoration  becom- 
ing easy  and  only  a  simple  cough  re- 
maining. These  4  cases  were  recent,  1 
of  them  being  only  of  one  week's  dura- 
tion and  the  other  3  of  two  weeks'. 
There  were  no  disagreeable  effects  from 
the  drug.  N.  Koroleff  (Med.  Obozrenije, 
No.  21,  '93). 


Cutaneous  Disoedees.  —  Scabies 
is  cured  by  a  10-  to  12-per-cent.  solution 
of  naphthalin  in  olive-oil  or  linseed-oil 
(Fiirbringer).  In  ointment  (5  to  10  per 
cent.)  it  is  useful  in  chronic  eczema, 
psoriasis,  lepra  vulgaris,  etc. 

As  a  dusting-powder  (with  2  1/2  per 
cent,  of  bergamot-oil  to  cover  odor),  as 
spray,  or  on  gauze  it  is  useful  in  the  treat- 
ment of  abscesses,  ulcers,  and  suppurat- 
ing wounds.  It  is  also  a  good  dressing 
for  recent  wounds.  Dusted  into  the 
shoe  or  stocking,  it  has  been  found  use- 
ful in  hyperidrosis  of  the  feet. 

In  treatment  of  insect-bites,  rubbing 
the  parts  every  few  hours  with  2  or  3 
drops  of  saturated  solution  of  naphtha- 
lin in  liquid  vaselin  recommended.  V. 
Pedkow   (Med.  Obozrenije,  No.  24,  '93). 

Naphthalin  employed  in  a  variety  of 
cutaneous  and  venereal  diseases.  It  does 
not  stain  linen.  Mixed  with  olive-oil  and 
gum  arabic  it  forms  an  emulsion  with 
water,  and  is  completely  soluble  in 
chloroform  and  ether,  and  slightly  so  in 
oil.  1.  In  all  forms  of  eczema,  except  in 
the  most  acute  stages,  naphthalin  is  an 
excellent  application.  It  is  especially 
useful  in  chronic  and  traumatic  eczema. 
2.  In  psoriasis  improvement  always  ob- 
served. 3.  It  has  a  reducing  action  of 
nearly  the  same  intensity  as  ichthyol 
and  sulphur,  and  may  be  tried  in  all 
cases  where  these  are  applicable.  4.  It 
is  a  useless  application  in  soft  and  hard 
chancres  and  in  gonorrhoea.  5.  Rectal 
suppositories  containing  from  5  to  10  per 
cent,  of  naphthalin  seems  to  have  a 
favorable  influence  on  catarrhal  pros- 
tatitis. Rohleder  (Monats.  f.  prakt. 
Derm.,  B.  27,  '98). 

Naphthalin  possesses  very  great  thera- 
peutic powers  in  promoting  the  healing 
of  extensive  sores  and  ulcers  of  the  skin, 
especially  chronic  ulcer  of  the  leg. 

The  beneficial  effects  are  usually 
marked  after  the  first  week  of  treatment, 
being  manifested  by  the  diminution  of 
the  discharge,  the  change  in  aspect  of  the 
ulcer,  and  by  new  granulations. 

Following  method  of  application  recom- 
mended:    A    piece   of    cotton-wool    cor- 
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responding  to  the  size  of  the  ulcer  is 
first  dipped  for  a  few  minutes  in  an  anti- 
septic lotion,  .then  covered  with  naph- 
thalin  and  applied  to  the  sore  parts;  over 
this  a  piece  of  gutta-percha  tissue  is 
placed  and  the  whole  secured  by  a  band- 
age, care  being  taken  that  the  parts 
previous  to  application  have  been  care- 
fully cleansed.  At  first  the  bandage  is 
changed  after  eight  or  ten  days;  later 
it  may  be  left  for  a  longer  period.  H.  J. 
Takowlew  (Vratch,  Feb.  4,  '99). 

Naphthol. 

Naphthol  (naphtol,  U.  S.  P.),  isonaph- 
thol,  or  betanaphthol,  is  a  phenol  occur- 
ring in  coal-tar,  but  usually  prepared 
artificially  from  naphthalin  (naphtha- 
lene). During  the  process  of  manufact- 
ure two  naphthols  are  formed,  the  offi- 
cial naphthol  being  the  first  to  crystallize 
and  being  readily  separated  from  the 
alphanaphthol  by  boiling  alcohol/  the 
latter  being  insoluble  in  it.  Alphanaph- 
thol is  considered  to  be  one  and  a  half 
times  as  strong  as  regards  its  antiseptic 
and  germicidal  powers,  but  it  is  not  often 
used  internally. 

The  physiological  action,  dose,  and 
therapeutic  uses  of  naphthol  are  prac- 
tically the  same  as  those  of  naphthalin. 
Betanaphthol  enters  into  combination 
with  a  variety  of  bases  and  acids,  the  re- 
sultant compounds  having  an  added  anti- 
septic action. 

Use  of  betanaphthol  recommended  as 
a  vaginal  antiseptic.  Following  solution 
may  be  used: — 

R  Betanaphthol,  4  drachms. 
Alcoholis,  30  drachms. 

A  teaspoonful  is  added  to  a  quart  of 
water,  which  has  been  previously  boiled 
and  filtered,  and  used  as  a  vaginal  in- 
jection, either  hot  or  cold,  as  the  case 
may  require.  Sunar  (L'Union  MSd., 
Feb.  29,  '92). 

Alphanaphthol  and  betanaphthol  have 
about  the  same  power  of  restraining  the 
growth  or  destroying  the  vitality  of  the 
comma  vibrio.  In  the  proportion  of  1 
in  16,000  they  restrain  the  growth;    in 


that  of  1  in  3000  they  kill  in  2  hours; 
in  that  of  1  in  2000  in  5  to  30  minutes. 
Resort  to  these  drugs  recommended  as 
preventives,  and  in  the  treatment  of  the 
early  stage,  of  cholera.  From  Sternberg's 
data  it  is  calculated  that  entire  small  in- 
testine is  proof  against  the  introduction 
of  the  vibrio,  and  that  under  similar  con- 
ditions 40  grains  would  be  germicidal. 
The  maximum  daily  dose  of  either 
naphthol  is  commonly  placed  at  1 
drachm,  but  much  larger  quantities  may 
be  given,  as  the  toxic  dose  for  a  person 
weighing  143  pounds  is  said  to  be  8  V» 
ounces.  Betanaphthol  is  to  be  preferred 
as  a  prophylactic,  and  5  to  10  grains, 
finely  pulverized  and  mixed  with  white 
sugar,  may  be  taken  three  to  four  times 
daily.  In  early  choleraic  diarrhoea  simi- 
lar or  larger  doses  recommended  at 
shorter  intervals.  D.  D.  Stewart  (Amer. 
Jour.  Med.  Sci.,  Apr.,  '93). 

Betanaphthol  employed  in  131  cases 
of  enteric  fever,  with  14  deaths.  Kirch- 
berg  (Gaz.  des  Hop.,  Sept.  11,  '94). 

Conclusions  in  regard  to  use  of  beta- 
naphthol in  the  treatment  of  cutaneous 
diseases:  1.  Betanaphthol  proved  de- 
cidedly useful  in  scabies.  2.  Betanaph- 
thol cured  tinea  circinata  in  a  short 
time,  but  did  not  give  as  good  results  in 
other  forms  of  ringworm.  3.  Betanaph- 
thol was  a  good  antipyretic.  4.  Beta- 
naphthol has  very  decided  stimulating 
qualities.  5.  Betanaphthol  proved  of 
more  service  in  chronic  inflammations  of 
the  skin.  J.  Abbott  Cantrell  (Amer. 
Ther.,  Mar.  14,  '96). 

For  intestinal  antiseptic  alphanaphthol 
is  superior  to  betanaphthol.  It  has  three 
times  the  antiseptic  power  of  the  latter, 
and  exhibits  only  one-third  its  toxic 
properties.  Maximowitsch  (Med.  News, 
Jan.  15,  '98). 

Asaprol,  or  abrastcl,  is  the  sulphuric 
ether  of  betanaphthol.  It  occurs  as  a 
white  powder,  freely  soluble  in  water  and 
alcohol.  It  has  antiseptic,  analgesic,  and 
antipyretic  properties,  and  is  valuable  in 
acute  inflammatory  rheumatism,  in  doses 
of  5  to  15  grains  several  times  daily. 

Benzonaphthol,  or  benzoyl-naphthol, 
a  combination  of  benzoic  acid  and  beta- 
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naphthol,  occurs  as  a  whitish  powder 
which  darkens  with  age.  It  is  soluble  in 
alcohol,  but  not  in  water.  It  is  antiseptic 
and  diuretic  in  doses  of  4  to  8  grains. 
With  equal  doses  (2  grains)  of  bismuth 
salicylate  and  1/2  grain  of  Dover's  pow- 
der it  has  been  recommended  by  S.  Solis- 
Cohen  in  cases  of  infantile  diarrhoea. 

Iodonaphthol,  or  di-iodide  of  beta- 
naphthol, is  a  combination  of  iodine  and 
betanaphthol.  It  occurs  as  a  greenish- 
yellow,  tasteless  and  odorless  powder, 
soluble  in  chloroform;  slightly  soluble 
in  alcohol,  ether,  and  acetic  acid;  and 
insoluble  in  water.  It  has  been  used 
chiefly  as  an  antiseptic  dusting-powder 
on  wounds  and  ulcers. 

Lactonaphthol,  or  lactol,  a  combina- 
tion of  lactic  acid  and  betanaphthol,  is 
used  chiefly  as  an  intestinal  antiseptic. 
Fifteen  grains  may  be  given  daily  in 
divided  doses. 

Microcidin,  or  sodium  naphtholate,  a 
combination  of  caustic  soda  and  beta- 
naphthol, occurs  as  a  yellowish-gray  or 
white  powder,  soluble  in  3  parts  of  water. 
It  is  used  in  solution  (3  to  5  parts  per 
1000)  as  an  antiseptic  and  germicide  in 
diseases  of  the  ear,  nose,  and  throat  and 
as  a  surgical  antiseptic  for  bandages,  etc., 
in  3-  to  5-per-cent.  solution. 

Microcidin  is  one  of  the  most  useful 
antiseptics  and  disinfectants  that  we 
possess.  Confirmation  of  Tarnier's  view 
that  its  action  as  a  germicide  is  almost 
as  powerful  as  corrosive  sublimate,  while 
it  has  an  advantage  over  the  latter  in 
not  attacking  metallic  instruments,  ex- 
cept those  made  of  aluminium.  Steel  and 
nickel-plated  instruments  may  be  left  in 
solutions  of  microcidin  for  twenty-four 
hours  with  impunity.  McKay  (Intereol. 
Med.  Jour.,  Mar.  20,  '99). 

Naphthol-aristol,  or  di-iodo-betanaph- 
thol,  occurs  as  a  yellowish-green  powder 
without  odor  or  taste.  It  is  insoluble  in 
water,  soluble  in  chloroform,  and  slightly 


soluble  in  alcohol  and  ether.  It  is  used 
as  an  antiseptic  instead  of  aristol. 

Naphthol-bismuth,  or  bismuth  beta- 
naphtholate,  occurs  as  a  light-brown  in- 
soluble powder,  without  odor.  It  is  used 
internally  as  an  antiseptic  in  affections  of 
the  intestines,  like  salol,  in  doses  of  15 
to  30  grains. 

Naphthol-camphor,  or  camphorated 
betanaphthol,  occurs  as  a  clear,  brown, 
syrupy  liquid,  soluble  in  alcohol.  It  is 
composed  of  naphthol,  1  part,  and  cam- 
phor, 2  parts,  and  is  recommended  as  an 
application  for  tuberculous  affections, 
and  when  mixed  with  oil  for  ozaena, 
coryza,  scabies,  and  furuncles. 

If  2  parts  of  camphor  be  heated  with 
1  part  of  betanaphthol,  there  results  a 
liquid  which  will  dissolve  the  fixed  and 
volatile  oils,  the  alkaloids,  and  iodine. 
Dgsequelle  (Provincial  Med.  Jour.,  Sept., 
'89). 

Case  in  which,  although  5  cubic  centi- 
metres of  camphorated  naphthol  had  been 
injected  into  the  articulation  with  no 
bad  results  only  eight  days  before,  only 
4  cubic  centimetres  caused  suddenly  con- 
vulsions, delirium,  weak  pulse,  cyanosis, 
and  pulmonary  cedema.  The  breath,  two 
minutes  after  the  injection,  had  a  strong 
odor  of  camphor.  The  convulsions  and 
delirium  ceased  in  about  ten  minutes,  but 
cerebral  weakness  lasted  several  days. 
Sinding-Larsen  (Norsk  Mag.  f.  Laege- 
vidensk.,  Sept.,  1900). 

Salinaphthol,  betol,  naphthalol,  or 
betanaphthol-salicylate,  a  combination  of 
betanaphthol  and  salicylic  ac'd,  occurs  as 
a  white  powder  without  odor  or  taste, 
soluble  in  boiling  alcohol  and  ether,  but 
insoluble  in  water  and  glycerin.  It  is 
used  as  an  internal  antiseptic,  antizy- 
motic,  and  antirheumatic,  in  doses  of  4  to 
8  grains,  in  wafers,  milk,  or  emulsion, 
four  times  daily. 

C.    StTlTNER   WlTHEESTINE, 

Philadelphia. 
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NASAL  CAVITIES,  DISEASES  OF. 

Acute  Rhinitis   (Acute  Coryza). 

Acute  rhinitis  is  divisible  into  acute 
catarrhal  rhinitis  and  the  more  unusual 
forms  of  acute  purulent  and  croupous  rhi- 
nitis. 

Acute  Catarrhal  Rhinitis. 

Symptoms. — The  onset  of  a  cold  is 
marked  by  local  symptoms  and  a  general 
reaction,  which  does  not  differ  in  kind 
from  that  which  accompanies  local  in- 
flammations in  general,  embracing  lassi- 
tude, chilliness,  myalgia,  and  more  or 
less  fever.  The  local  symptoms  comprise 
a  stage  of  dryness  accompanied  by  sneez- 
ing and  followed  by  a  profuse  discharge, 
at  first  watery  and  later  muco-purulent. 
Of  collateral  symptoms  there  are:  nasal 
voice,  impairment  of  the  sense  of  smell, 
and  especially  obstruction  of  one  or  both 
sides  of  the  nose,  this  latter  phenome- 
non being  due  to  the  turgescence  of  the 
erectile  tissue  of  the  turbinated  bodies. 

If  the  nostrils  are  examined  during  an 
attack  of  acute  catarrhal  inflammation 
the  entire  mucous  surface  will  present  a 
vivid  red  appearance;  the  inferior  tur- 
binated structures  are  engorged  with 
blood  and  in  contact  with  the  swelled 
septum.  This  congestion  is  usually  not 
so  intense  in  the  posterior  part  of  the 
nasal  passages.  The  secretions  are  at 
first  serous,  later  mucous,  and  finally 
become  muco-purulent. 

Etiology  and  Pathology. — Acute  catar- 
rhal rhinitis,  or  coryza,  may  be  excited 
alike  by  exposure  to  cold  and  draughts, 
by  various  inhaled  substances  which  may 
act  either  chemically  or  mechanically, 
by  certain  ingested  substances  which 
are  eliminated  through  the  nasal  mucosa 
(iodine),  and  finally  by  specific  bacterial 
poisons  in  the  course  of  general  infec- 
tious processes,  such  as  measles,  scarlet 
fever,  influenza,  etc.  With  the  exception 
of  this  latter  subdivision  there  is  no 


class  of  cases  of  catarrhal  rhinitis  in 
which  the  likelihood  of  bacteriological 
causation  can  be  demonstrated. 

The  coryza  which  accompanies  specific 
fevers  is  undoubtedly  in  some  cases 
purulent,  however,  and  due  to  the  usual 
exciters  of  suppuration. 

With  regard  to  the  part  played  by 
various  fumes,  forms  of  dust,  and  the 
like,  the  subject  encroaches  upon  the 
domain  of  hay  fever,  which  is  separately 
considered  in  this  work. 

A  predisposition  to  cold  in  the  head 
is  furnished  by  a  variety  of  local  condi- 
tions, such  as  deformity  of  the  septum, 
adenoids  and  other  chronic  affections  of 
the  nasal  and  pharyngeal  passages,  and 
perhaps  by  certain  general  dyscrasic  con- 
ditions, such  as  syphilis  and  tubercle. 
Children  are  more  commonly  affected 
than  adults;  and  women  than  men. 

Catarrhal  rhinitis  is  naturally  prone 
to  spread  by  continuity  of  tissue,  and 
may  or  may  not  extend  into  the  sinuses, 
naso-pharynx,  middle  ear,  nasal  duct, 
etc.,  producing  added  symptoms  refer- 
able to  the  organs  secondarily  implicated. 

Treatment. — The  treatment  is  general 
and  local.  Much  can  be  accomplished 
in  the  first  twenty-four  hours  of  a  cold 
by  active  cathartics,  prohibition  of  alco- 
hol and  tobacco,  and  a  plain  diet.  In 
addition  to  this,  sedatives — such  as  salol 
and  phenacetin,  2  1/2  grains  each  every 
hour  for  four  doses,  or  15  grains  of  bro- 
mide of  potassium  repeated  every  two  or 
three  hours — -are  of  marked  benefit. 
One  of  the  best  ways  of  shortening  the 
duration  of  cold  in  the  head  is  to  pro- 
hibit the  constant  desire  to  blow  the 
nose.  Although  it  is  uncomfortable,  if 
the  patient  will  allow  the  serum  to  re- 
main in  the  nose,  it  prevents  by  pressure 
further  transudation  and  allows  the 
glandular  structure  to  become  quiet. 
Saline  washes  should  not  be  used  during 
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the  serous  stage  of  the  disease,  certainly 
not  before  the  secretions  become  thick- 
ened. 

Powders  are  of  benefit,  and  I  prefer 
the  compound  stearate  of  zinc  and  boric 
acid,  to  which  may  be  added  1/2  of  1 
per  cent,  of  cocaine.  This  may  be  used 
at  least  four  or  five  times  in  the  twenty- 
four  hours. 

If  oily  sprays  are  used  they  should  be 
exceedingly  mild  in  combination,  not 
adding  more  than  a  grain  or  two  to  the 
ounce  of  such  remedies  as  thymol  or 
eucalyptol.  Stronger  solutions  can  only 
be  of  benefit  by  increasing  the  irritation, 
exciting  the  serous  transudations  and 
so  eventually  exhausting  the  glandular 
structures. 

I  have  seen  acute  coryzas  checked  by 
a  finely  localized  application  of  chromic 
acid  or  the  galvanocautery.  Undoubt- 
edly the  benefit  was  produced  by  reason 
of  counter-irritation,  and  the  general 
congestion  was  centered  at  the  one  point 
where  the  cautery  was  applied. 

Spray  of  benzoate  of  soda  highly  ex- 
tolled during  first  stage  and  continued 
at  frequent  intervals  during  twenty-four 
hours.  Anfruns  (Revista  de  Lar.,  Otol., 
y  Rinol.,  vol.  ix,  No.  8,  '94). 

Following  procedure  sometimes  gives 
rise  to  excellent  results  in  acute  rhinitis: 
At  the  outset  of  the  coryza  the  nasal 
cavities  are  to  be  sprayed  with  a  small 
quantity  of  a  mixture  of  1  part  of  ich- 
thyol  and  100  parts  each  of  ether  and 
alcohol.  This  application  of  the  spray 
is  to  be  made  only  once.  TJnna  (Pacific 
Med.  Jour.,  Feb.,  '95). 

If  effervescent  citrate  of  lithia,  10 
grains,  are  taken  in  a  tumblerful  of 
water,  when  the  first  symptoms  of  acute 
rhinitis  appear,  the  full  development  of 
the  disease  is  prevented.  In  some  cases 
the  dose  of  lithia  may  be  repeated  sev- 
eral times.  Bishop  (Laryngoscope,  Dec, 
'97). 

Statement  of  Bulkley  corroborated, 
that  from  60  to  100  grains  of  sodium 
bicarbonate  taken  in  twenty-four  hours 


in  the  early  stage  of  rhinitis,  especially 
in  subjects  of  the  uric-acid  diathesis,  will 
completely  abort  the  attack.  Careful 
dieting  and  abundance  of  out-door  exer- 
cise are  factors  that  should  enter  into 
the  treatment  of  the  inflammatory  dis- 
eases of  the  upper  air-passages.  J.  C. 
Mulhall  (N.  Y.  Med.  Jour.,  Nov.  12,  '98). 

Coryza  can  be  aborted  by  using  locally 
a  solution  of  belladonna  tincture  (B.  P. 
1899)  in  water.  The  strength  used  is  1 
or  1 Vs  drachms  in  1  ounce  of  water. 
The  nose  having  been  well  cleared  out,  a 
dessertspoonful  of  the  solution  applied 
to  one  nostril,  the  other  nostril  and  the 
mouth  are  closed,  and,  while  gradually 
raising  the  distal  end  of  the  irrigator,  a 
long  inspiration  is  made  until  the  air,  in 
bubbling  through  the  solution,  carries 
with  it  a  coarsish  spray.  Afterward  the 
other  nostril  should  be  sprayed  in  the 
same  way,  and  then,  having  well  cleared 
out  both  nostrils,  the  process  is  to  be  re- 
peated. W.  E.  Burton  (Brit.  Med.  Jour., 
June  10,  '99). 

The  following  formula  is  recommended: 

R  Heroin,  1  grain. 

Atropine  sulphate,  l/m  grain. 
Caffeine  citrate,  15  grains. 
Salophen,  75  grains. 

This  is  to  be  divided  into  fifteen  cap- 
sules, one  of  which  is  ordered  four  times 
daily.  Wetherby  (Med.  Council,  Nov., 
'99). 

An  aqueous  solution,  20  grains  of  dried 
suprarenal  extract  in  l/«  ounce  of  water 
filtered  through  cotton,  to  the  congested 
nasal  mucous  membrane  in  coryza  (after 
clearing  the  nose  and  nasopharynx  with 
an  alkaline  wash  of  sodium  salicylate, 
sodium  bicarbonate,  and  boric  acid),  ap- 
plied on  pledgets  of  cotton,  can  take  the 
place  of  cocaine  in  the  relief  of  congested 
mucous  membranes.  Millener  (Buffalo 
Med.  Jour.,  Iv,  p.  585,  1900). 

Untoward  effects  of  local  applications. 
Secondary  haemorrhage  following  the  in- 
tranasal use  of  suprarenal  extract  ob- 
served in  three  cases  in  which  it  had 
been  used  during  operations.  Numerous 
instances  in  the  hands  of  other  laryn- 
gologists.  It  was  occasionally  observed 
that  in  some  patients  there  was  an  idio- 
syncrasy against  its  use,  violent  coryzas 
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following  its  application  to  the  nasal 
mucous  membrane.  Spasmodic  and  pro- 
longed sneezmg  observed  in  two  cases. 
It  would  thus  seem  that  the  powerful 
stimulation  to  contraction  of  the  swollen 
mucous  membrane,  induced  by  the  su- 
prarenal extract,  while  equal  to  retain- 
ing a  grip  on  the  dilated  blood-vessels 
for  a  long  time,  does  not  yet  suffice  to 
prevent  indefinitely,  but  only  to  delay, 
the  paralytic  stage  following  the  use  of 
cocaine.  It  also  seems  to  be  true  that 
the  final  relaxation  attending  the  com- 
bined use  of  the  two  agents  is  greater 
than  that  following  cocaine  alone.  The 
nasal  fossa  should  be  carefully  packed 
after  every  operation.  E.  E.  Hopkins 
(N.  Y.  Med.  Jour.,  Aug.  25,  1900). 

Acute  coryza  may  sometimes  be 
aborted  in  an  early  stage  by  the  fre- 
quent inspiration  of  the  vapor  of 
"Brand's  remedy,"  which  consists  of  acidi 
carboli  puri,  ammonii  liquoris,  of  each, 
5;  alcoholis  (90  degrees),  10;  aquse  destil- 
lata,  15  parts;  or  by  a  single  intranasal 
spraying  with  ichthyol,  5;  alcohol, 
ether,  of  each,  50  parts  by  weight.  The 
most  rational  abortive  treatment  is, 
however,  to  paint  the  Schneiderian  mem- 
brane with  a  vasoconstrictor,  such  as 
cocaine,  or  still  better, — because  its  ac- 
tion is  more  prolonged  and  equally  in- 
tense,— with  an  aqueous  extract  ■  of 
suprarenal  capsule.  Vacher,  of  Orleans, 
has  by  this  treatment  frequently  sup- 
pressed a  cold  within  a  few  hours.  The 
hyperemia  of  the  mucous  membrane 
soon  disappears,  and  with  it  the  symp- 
toms of  corjrza.  The  crystalline  hydro- 
chloride of  adrenalin,  isolated  by  Taka- 
mine,  is  equally  efficacious.  The  com- 
mercial solution  is  of  a  strength  of  1  in 
1000,  but  solutions  of  1  in  5000  or  1  in 
6000  are  sufficiently  powerful.  Perhaps 
the  surest  way  to  abort  a  cold  is  to 
paint  the  mucous  membrane  two  or 
three  times  with  suprarenal  extract  or  a 
solution  of  adrenalin,  and  to  inhale 
Brand's  remedy  frequently  in  the  inter- 
vals. When  a  cold  has  once  developed 
much  may  be  done  to  relieve  the  head- 
ache and  the  sensation  of  nasal  obstruc- 
tion. The  symptoms  improve  at  once  if 
the  mucous  membrane  is  sprayed  every 
two  or  three  hours  with  a  tepid,  1-per- 


cent., watery  solution  of  cocaine,  or, 
still  better,  with  hydrochloride  of  co- 
caine and  menthol,  of  each,  5  parts,  dis- 
solved in  100  parts  of  liquid  paraffin. 
Even  in  cases  of  chronic  coryza  painting 
the  mucosa  with  adrenalin  or  suprarenal 
extract  greatly  assists  the  restoration 
of  nasal  permeability.  Spiers  believes 
that  the  abundant  nasal  discharge  is 
largely  kept  up  by  reflex  irritation.  He 
therefore  treats  coryza  by  post-nasal  in- 
sufflations of  orthoform,  and  claims  to 
have  had  good  results.  Early  treatment 
of  coryza  is  both  curative  and  prophy- 
lactic, and  may  frequently  prevent  ex- 
tension of  the  process  to  the  sinuses  or 
middle  ears.  PugUat  (Brit.  Med.  Jour.; 
from  Rev.  Med.  de  la  Suisse  Rom.,  May 
20,  1902). 

Where  repeated  eoryzas  are  simply  an 
indication  of  a  chronic  pathological  con- 
dition of  the  nose,  such  as  deformities 
of  the  nasal  septum,  or  adenoids,  or 
polypi,  these  should  be  promptly  re- 
moved in  order  to  prevent  acute  attacks. 

Simple  Acute  Coryza  of  Infants. — 
Obstruction  of  the  nose  in  the  adult  is 
only  a  source  of  inconvenience;  but  in 
the  nursing  infant  it  becomes  a  serious 
disorder,  interfering  with  nursing  and 
interrupting  sleep  by  causing  dyspnoea. 

Suffocative  attacks  which  may  present 
themselves  at  the  moment  of  going 
to  sleep  in  infants-  with  acute  rhinitis 
may  be  confounded  with-  croup,  the 
symptoms  being  cyanosis  of  the  face, 
movements  of  the  ala?  nasi,  nasal  rales: 
violent  action  of  respiratory  muscles: 
leading  sometimes  to  complete  tempo 
rary  arrest  of  respiration,  and  ending 
perhaps,  in  convulsions.  While  sucking, 
the  respiratory  need  may  become  sud- 
denly so  great  that  the  infant  throws 
back  its  head  and  makes  an  inspiratory 
movement,  which  may  lead  to  milk  be- 
ing drawn  into  the  larynx.  Tissier  (Re- 
vue Men.  des  Mai.  de  l'Enfance,  Jan., 
'94). 

A  few  drops  of  paregoric  administered 
several  times  during  the  day  will  have  a 
quieting  effect  on  the  coneested  mucous 
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membrane.  Simple  steam-inhalers  can 
be  procured  at  very  little  cost,  and  such 
medicaments  as  oil  of  tar,  paregoric,  and 
compound  tincture  of  benzoin  can  be 
used.  A  few  drops  of  plain  liquid  al- 
bolene  may  be  placed  in  the  nasal  pas- 
sages with  a  dropper,  or  a  powder  com- 
posed of  equal  parts  of  compound  stea- 
rate  of  zinc  and  boric  acid  and  subnitrate 
of  bismuth  can  be  used. 

For  infantile  eoryza  and  for  children 
who  suffer  much  from  coryza,  a  spray  of 
borate  of  soda,  l/2  drachm,  and  infusion 
of  coca,  8  ounces,  recommended.  The 
fluid  can  either  be  used  with  the  atom- 
izer or  thrown  into  the  nostrils  with  a 
dropper.  This  solution  is  capable  of  re- 
ducing the  tendency  to  relapse  and  is 
safer  than  cocaine.  W.  Cheatham  (Col- 
laborator, Annual,  '89). 

In   acute   rhinitis   of   infants   hydrate 
of  terpene,  V8  to  1  */»  grains,  according 
to  whether  the  infant  is  below  or  over 
1  year  of  age,  recommended.    The  remedy 
is  to  be  administered  three  times  a  day. 
Lewy   (Archiv  f.  Kinderh.,  B.   17,  H.  5, 
6,  '94). 
Croupous  Rhinitis. — This  variety  oc- 
curs under  various  circumstances.    Aside 
from  nasal  diphtheria,  which  is  best  con- 
sidered under  the  general  heading  of 
diphtheria,  we  occasionally  see  in  what 
seems   to    be   an   ordinary   rhinitis   the 
formation    of    false    membranes;     and 
within   the   latter  have    at   times   been 
found  Klebs-Loeffler  bacilli,  apparently 
in  a  non-virulent  condition.    Other  cases 
of  pseudomembranous  rhinitis  follow  the 
application  of  the  galvanocautery  to  the 
nasal  mucosa. 

About  77  cases  of  membranous  rhinitis 
collected.  In  41  there  is  a  clear  record 
of  a  bacteriological  examination,  and  in 
33  the  Klebs-Loeffler  bacillus  was  found, 
while  in  1  the  result  was  doubtful.  In 
several  other  eases  the  membranes  were 
examined,  and  found  not  to  differ  from 
those  of  diphtheria.  In  all  of  the  eases 
the  disease  ran  a  benign  course,  and  in 
all  but  a  few  the  membrane  was  limited 
exclusively   to   the    nose,   and   the    con- 


stitutional symptoms  were  not  marked 
or  were  entirely  absent. 

In  the  great  majority  of  cases,  if  not 
in  all,  the  bacteriological  diagnosis  is  the 
only  safe  one,  and  all  cases  should  be 
considered  as  diphtheria  until  the  con- 
trary has  been  proved  by  cultural  meth- 
ods. In  the  meantime  isolation  and  dis- 
infection should  be  insisted  upon.  M.  P. 
Eavenel   (Med.  News,  May  25,  '95). 

Twenty-three  eases  of  fibrinc-rhinitis, 
of  which  eight,  or  a  little  more  than  one- 
third,  revealed  no  diphtheria  bacilli.     D. 
B.  Kyle  (N.  Y.  Med.  Jour.,  July  6,  '95). 
One    hundred    and    twenty    cases    of 
croupous  rhinitis  or  membranous  rhinitis 
reported  in  various  papers  collected.     In 
fifty  of  them  there  appears  to  have  been 
a    bacteriological    examination,    and    in 
sixty-five    a    positive    result    as    far    as 
Klebs-Loeffler's  bacillus.    J.  T.  Campbell 
(Ann.  Otol.,  Rhin.,  and  Lar.,  Aug.,  '97). 
It  is  a  rare  affection,  and  the  rhinolo- 
gist  has  but  few  opportunities  to  study 
it. 

It  has  been  thought  that  the  gouty, 
rheumatic  condition  is  a  factor  in  produc- 
ing it.  Differential  diagnosis  will  always 
have  to  be  made  between  it  and  nasal 
diphtheria.  In  addition  to  microscopical 
aid  perhaps  these  differential  points  are 
the  most  marked:  Nasal  diphtheria  oc- 
curs in  children,  croupous  rhinitis  usu- 
ally in  adults.  The  exudate  in  nasal 
diphtheria  is  more  yellow  in  color,  is 
soft,  friable,  coming  away  in  small 
pieces,  whereas  the  cast  found  in  croup- 
ous rhinitis  may  be  removed  entire,  and 
is  whiter  and  firmer.  A  bleeding  sur- 
face will  be  found  beneath  the  diph- 
theritic membrane,  but  not  in  the  pa- 
tient suffering  from  croupous  rhinitis. 
In  two  out  of  five  cases  of  croupous 
rhinitis  which  I  have  seen  the  patients 
had  no  constitutional  disturbance  and 
were  about  all  the  time.  The  disease 
does  not  last  more  than  four  or  five 
days.  During  the  first  two  there  is  a 
strong  tendency  to  reformation  of  the 
membrane  when  it  is  removed.     As  has 
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been  said,  the  membrane  very  much  re- 
sembles that  which  sometimes  follows 
the  use  of  the  galvanocautery,  or  which 
appears  over  the  point  of  the  puncture 
made  through  the  anterior  pillar  of  the 
pharynx  during  an  attack  of  peritonsil- 
litis. 

Treatment. — The  course  of  this  dis- 
ease is  limited  to  a  few  days.  Internal 
sedatives  may  be  administered  if  there 
is  annoying,  acute  nasal  disturbance. 
The  length  of  the  disease  will  not  be 
shortened  by  the  removal  of  the  mem- 
brane or  by  overwashing.  The  removal 
of  loosened  secretions  by  irrigation  and 
the  insufflation  of  a  boric-acid  powder, 
to  which  may  be  added  a  few  grains  of 
powdered  alum,  are  usually  sufficient. 

It  is  wise  to  isolate  the  patient  and  to 
burn  the  cloths  which  receive  the  nasal 
discharges. 

In  croupous  rhinitis  iron  exercises  pe- 
culiar influence  in  controlling  the  fibri- 
nous exudates.  Mercurial  preparations 
also  exert  a  decided  curative  effect  upon 
the  disease,  especially  in  children,  and 
preference  should  be  given  to  the  mild 
chloride,  giving  a  child  six  years  of  age 
1  grain  every  four  hours,  or  oftener.  The 
calomel  treatment  should  be  thoroughly 
tested  in  the  early  stages  of  the  attack 
in  children,  but  if  no  decided  ameliora- 
tion of  symptoms  are  noticed  by  the 
end  of  the  second  day,  then  the  iron 
treatment  should  be  substituted.  Bulson 
(Columbus  Med.  Jour.,  Oct.  1,  '95). 

Purulent  Rhinitis. — This  is  known  to 
be  due  in  individual  eases  to  the  gono- 
coccus,  streptococcus  (scarlatina),  and 
the  special  erysipelas-coccus  and  prob- 
ably also  to  other  bacilli.  It  is  purulent 
from  the  start,  and  the  symptoms  wit- 
nessed in  an  ordinary  catarrhal  coryza 
assume  a  more  violent  character.  This 
type  is  extremely  rare  in  adults,  and  is 
probably  far  from  unusual  in  very  young 
children;  but  definite  data  are  lacking 
upon  this  point. 


The  appearance  of  the  nasal  passages 
is  similar  to  that  seen  in  acute  coryza, 
with  these  differences:  whereas  in  the 
latter  the  secretion  is  a  watery  serum, 
in  the  former  it  is  a  thin,  yellow  pus 
which  has  not  the  adhesive  quality  so 
markedly  as  has  the  pus  which  has  its 
origin  in  the  accessory  cavities. 

A  differential  diagnosis  must  be  made 
between  this  form  of  rhinitis  and  the 
many  cases  in  which  there  is  abundant 
muco-purulent  secretion — sometimes  al- 
most entirely  purulent  because  of  de- 
fective posterior  drainage,  as  in  children 
with  adenoids  or  in  adults  with  polypi. 
A  purulent  secretion  symptomatic  of  dis- 
ease of  the  accessory  sinuses  is,  as  a  rule, 
unilateral,  and  but  little  difficulty  is  ex- 
perienced in  tracing  the  secretion  to  the 
special  locality  affected.  The  nature 
of  a  unilateral  purulent  discharge  caused 
by  a  foreign  body,  or  a  specific  ulcera- 
tion, or  occurring  during  one  of  the 
eruptive  diseases  is  readily  recognized. 

Treatment. — A  purulent  rhinitis  due 
to  the  gonococcus  requires  careful  dis- 
infection by  means  of  Seller's  solution, 
to  which  may  be  added  a  10-per-cent. 
solution  of  "boroformalin,"  or  boro- 
lyptol.  After  all  secretions  have  been 
washed  away  probably  nothing  better 
may  be  used  than  a  powder  of  subnitrate 
of  bismuth  and  boric  acid. 

Chronic  Rhinitis. 

General  Considerations. — This  seems 
the  best  name  for  this  affection;  indeed, 
we  can  no  longer  use  as  a  synonym 
"hypertrophic  rhinitis,"  hypertrophy  be- 
ing far  from  always  existing.  The  same 
causes  may  produce  in  one  case  only  in- 
creased secretion,  in  another  intumes- 
cence, while  in  a  third  the  entire  mucous 
and  submucous  structures  may  become 
permanently  thickened.  Chronic  rhi- 
nitis is  a  complex  entity,  made  up  of 
several  clinical  conditions  which  differ 
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widely  from  one  another.  Leaving  for 
convenience  entirely  out  of  considera- 
tion atrophic  rhinitis,  which,  while  it 
may  exceptionally  follow  the  common 
form  of  chronic  rhinitis,  is  probably  a 
different  malady,  we  have  first  to  dis- 
tinguish theoretically,  rather  than  prac- 
tically, between  chronic  catarrhal  and 
chronic  purulent  rhinitis.  The  last- 
named  affection  is  rather  a  symptom  of 
several  widely  different  affections  than 
a  distinct  disease.  A  discharge  of  pure 
pus  from  the  nose  is  seen,  for  instance, 
in  connection  with  foreign  bodies  and 
rhinoliths,  with  sinus  disease,  and  with 
any  form  of  ulceration  within  the  nose 
(syphilis,  glanders,  etc.);  it  also  accom- 
panies post-nasal  adenoids  in  children. 

[Griinwald,  alluding  particularly  to 
nasal  suppuration,  argues  that  pus  is 
formed  whenever  the  secretions  of  ordi- 
nary inflammation  cannot  find  suitable 
drainage.  As  a  rule,  a  true  purulent  dis- 
charge is  confined  to  one  side  of  the  nose, 
because  the  exciting  cause  is  generally 
unilateral.  A  purulent  discharge  is  often 
foetid,  and,  according  to  Griinwald,  a 
very  large  part  of  what  is  termed  ozaena 
is  simply  foetid  suppuration  in  connec- 
tion with  undrained  secretions  (when, 
for  any  reason,  there  is  an  impediment 
to  either  the  forward  or  backward  exit 
of  intranasal  secretions),  as  in  ethmoidal 
or  other  sinus  disease,  foreign  bodies, 
syphilitic  or  other  ulceration,  etc.  It  has 
been  claimed  that  very  young  children 
may  suffer  from  chronic  suppurative 
nasal  discharge  which  has  been  ascribed 
to  the  continuation  of  a  nasal  gonor- 
rhoea contracted  soon  after  birth  or  to 
early  inherited  syphilis. 

Nasal  suppuration,  then,  is  an  impor- 
tant subject  clinically,  but  does  not  rep- 
resent a  distinct  pathological  process  and 
has  little  in  common  with  chronic  catar- 
rhal rhinitis.     Clabence  C.  Rice.] 

Chronic  catarrhal  rhinitis  is  divisible 
according  to  the  stage  or  degree  of  the 
process  into  simple  and  hypertrophic, 
while  the  progressive  tendency  of  the 


disease  to  lead  to  the  production  of 
tumor-like  formations  has  been  charac- 
terized as  a  terminal  stage.  Of  the  so- 
called  intranasal  neoplasms  by  far  the 
greater  part  may  be  shown  to  originate 
in  this  manner.  The  papillomatous  or 
mulberry-like  growths  which  are  fre- 
quently seen  upon  the  posterior  end  of 
the  lower  turbinate  body  are  merely  an 
advanced  stage  of  hypertrophy  peculiar 
to  this  locality,  while  the  polypi  so  com- 
monly seen  in  connection  with  rhinitis 
affecting  the  middle  turbinated  have  a 
more  complex  origin,  but  are  generally 
admitted  to  be  dependent  upon  pre- 
existing inflammation  either  of  the  mu- 
cosa of  the  affected  locality  or  of  one  or 
more  of  the  neighboring  sinuses. 

There  is,  however,  another  element  to 
be  considered  in  connection  with  chronic 
rhinitis — one  which  has  greatly  compli- 
cated the  understanding  of  the  disease 
by  the  general  practitioner.  We  refer 
to  the  phenomenon  of  intumescence, 
which  is  due  to  turgescence  of  the  erec- 
tile tissue  over  the  turbinate  bodies. 
This  swelling  and  consequent  obstruc- 
tion, for  the  time  being,  of  the  nasal 
fossa?,  or  rather  fossa, — for  it  is  almost 
invariably  unilateral,  although  readily 
alternating  from  side  to  side,— is  a  feat- 
ure which  may  occur  in  health  as  a  pure 
reflex  from,  a  variety  of  causes, — such 
as  irritating  vapors,  the  menses,  sudden 
exposure  to  cold,  etc.,  or  in  an  acute 
coryza  or  hay  fever.  In  chronic  rhinitis, 
however,  it  plays  a  highly  important 
part;  so  much  so  that  to  many  general 
practitioners  this  intumescence  is  mis- 
taken for  hypertrophy.  Intumescence, 
however,  usually  involves  the  anterior 
aspect  of  the  turbinates,  while  real  hy- 
pertrophy is  apt  to  be  posteriorly  situ- 
ated; intumescence  is  practically  a  uni- 
versal phenomenon,  while  hypertrophy 
is  by  no  means  frequent.     The  gravity 
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of  error  in  diagnosis  lies  in  the  fact  that 
many  practitioners  "burn  off  anterior 
turbinates"  under  .the  impression  that 
they  are  destroying  hypertrophied  tissue, 
and  thereby  removing  a  permanent  ob- 
stacle, instead  of  cauterizing  a  compara- 
tively healthy  membrane.  Some  au- 
thorities, such  as  Ingals  and  MacDon- 
ald,  and  others,  probably  with  a  view  of 
preventing  this  blunder,  have  divided 
chronic  rhinitis  into  intumescent  and 
hypertrophic;  but,  of  course,  there  is 
nothing  to  prevent  the  occurrence  of  in- 
tumescence in  a  nose  the  seat  of  hyper- 
trophy. It  would  be  correct,  however, 
to  speak  of  simple  intumescence  and  in- 
tumescence with  hypertrophy. 

Another  complicating  feature  in  dis- 
cussing the  pathology  of  chronic  rhinitis 
is  to  determine  whether  the  condition 
known  as  simple  chronic  rhinitis  should 
be  considered  an  entity.  If  by  this  term 
is  meant  simple  intumescent  rhinitis 
without  hypertrophy,  no  obscurity  could 
result;  but  this  is  not  the  idea  intended 
to  be  conveyed  by  authors  who  describe 
an  affection  in  which  not  even  intumes- 
cence is  present,  and  when  almost  the 
only  symptom  is  increased  secretion. 

Symptoms. — The  gross  appearance  in 
the  nasal  passages  differs  according  to 
the  stage  of  pathological  change  which 
has  been  reached.  In  the  .most  usual 
form,  that  of  intumescence,  the  mucous 
membrane  appears  moist,  but  the  color 
varies  according  to  the  general  condi- 
tion of  the  patient.  In  anaemic  patients, 
although  great  bogginess  of  tissue  is  ap- 
parent, the  color  is  not  heightened  above 
the  normal,  and  very  frequently  it  is  less 
reddened.  Intumescent  swellings  which 
are  pale  in  color  are  also  an  indication  of 
passive  congestion  due  to  nasal  obstruc- 
tion situated  posteriorly.  We  notice 
these  pale  anterior  swellings  where 
polypi   are   present,   or  where   posterior 


hypertrophies  are  large,  and  we  are  apt 
to  see  them  in  children  with  post-nasal 
adenoids.  But,  as  a  rule,  in  chronic 
rhinitis  the  inferior  turbinated  tissues 
are  redder  than  normal.  These  anterior 
swellings  differ  in  size  from  day  to  day; 
sometimes  one  nostril  will  be  almost  en- 
tirely obstructed  and  the  other  free, 
while  at  the  next  examination  the  larger 
swelling  appears  in  the  opposite  nostril. 

Where  deflection  of  the  septum  co- 
exists, the  inferior  turbinated  must 
necessarily  be  smaller  in  the  narrow  nos- 
tril than  in  the  broader  one,  and  it  must 
not  be  forgotten  that  the  size  of  the 
inferior  turbinated  body  should  always 
bear  a  proper  relation  to  the  size  of  the 
nasal  passage.  In  a  very  spacious  nos- 
tril the  turbinated  structure  must  neces- 
sarily be  large  to  sufficiently  exclude 
foreign  bodies  and  to  sufficiently  saturate 
and  warm  the  inspired  air.  Hence  it 
should  not  be  reduced  in  size  even 
though  it  appears  larger  than  normal. 

With  the  general  intumescence  of  the 
inferior  turbinated  bodies  we  may  also 
have  a  degree  of  congestive  swelling  and 
thickening  of  the  soft  structures  cover- 
ing the  septal  partition.  The  touch  of 
the  probe  will  demonstrate  how  much 
of  this  swelling  is  congestive  and  (Edem- 
atous, and  how  much  is  due  to  real 
tissue-thickening.  The  posterior  rhi- 
noscopic  view  will  demonstrate  swelling 
at  the  posterior  end  of  the  inferior  and 
middle  turbinated  bodies,  but  here  the 
color  is  paler  and  we  are  more  apt  to 
find  a  true  hypertrophy  of  tissue.  We 
do  not  often  note  a  large  amount  of 
secretion  in  chronic  rhinitis  of  the  in- 
tumescent variety  except  during  acute 
coryza,  or  unless  disease  of  one  of  the 
sinuses  co-exists. 

As  a  result  of  this  long-continued  con- 
gestion we  find  that  hypertrophy  has 
taken  place  at  the  anterior  end  of  the 
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lower  turbinated  and  the  posterior  end 
is  seen  to  be  the  seat  of  papillary  swell- 
ings. The  middle  turbinated  body  is  not 
so  apt  to  be  modified  by  hypertrophic 
enlargements  of  this  character,  but  a 
chronic  rhinitis  here  manifests  itself  in 
enlargement  of  bony  tissue,  frequently 
with  fungoid  granulations  on  its  anterior 
face,  or  with  that  form  of  oedematous 
inflammatory  growths  which  are  called 
polypi. 

The  subjective  symptoms  depend  upon 
the  amount  of  nasal  obstruction  and  its 
location.  The  obstructing  tissue  may 
cause  only  temporary  stuffiness  of  the 
nostrils,  or  the  occlusion  may  be  so  great 
as  to  give  the  patient  serious  inconven- 
ience during  the  day,  and  compel  him  to 
breathe  through  his  mouth  at  night. 
Distressing  symptoms — such  as  pain 
through  the  forehead,  eyes,  and  cheeks 
— are  not  apt  to  be  marked  unless  the 
accessory  sinuses  are  involved;  but  we 
frequently  hear  patients  complain  of  a 
feeling  of  dullness,  dizziness,  loss  of 
memory,  partial  loss  of  sense  of  smell, 
errors  of  vision,  closure  of  Eustachian 
tubes,  impaired  hearing;  and,  if  nasal 
obstruction  is  not  relieved,  he  presents 
the  symptoms  of  pharyngeal  and  laryn- 
geal catarrh  later  on. 

Etiology. — It  is,  perhaps,  safe  to  say 
that  bacteria  play  little  or  no  part  in  the 
etiology  of  chronic  catarrhal  rhinitis. 
They  have  not  been  found  beneath  the 
surface,  and  even  upon  the  surface  of 
the  mucosa  they  occur  so  sparingly  that 
the  nasal  mucus  is  reputed  to  possess 
bactericidal  powers.  In  chronic  puru- 
lent nasal  discharge,  on  the  other  hand, 
the  ordinary  microbic  exciters  of  sup- 
puration play  a  definite  role. 

In  a  very  small  proportion  of  cases 
certain  kinds  of  dust  and  vapors  con- 
tinuously inhaled  in  connection  with  the 
occupation    or   habits    are    a    sufficient 


exciting    cause    of    a    form    of    chronic 
rhinitis. 

Pathology. — The  habit  of  constantly 
taking  cold  is  now  generally  believed  by 
rhinologists  to  depend  upon  anomalies 
of  the  septum,  such  as  deviations,  spurs, 
and  crests;  and  in  the  case  of  the  young 
to  post-nasal  adenoids  as  well.  The  great 
improvement  which  follows  the  removal 
of  all  these  obstructing  and  irritating 
conditions  is  a  sufficient  proof  to  fix  the 
responsibility  of  causation  in  these  eases. 
There  is  a  special  dependence  of  the 
phenomenon  of  intumescence  upon  these 
deformities  which  shows  that  they  con- 
tribute largely  to  that  turgescence  of  the 
mucosa  and  consequent  obstruction  of 
the  nose  which  constitutes  a  large  part 
of  the  symptomatology  of  rhinitis. 

[A  chronic  catarrhal  affection  in  a  per- 
fectly formed  nose,  without  septal  anom- 
alies and  minus  the  phenomenon  of 
habitual  intumescence  would  represent  a 
simple  chronic  rhinitis  and  is  admittedly 
of  rare  occurrence.  Since  certain  au- 
thors, like  MacDonald,  attach  especial 
significance  to  the  shape  of  the  nose  in 
connection  with  intumescence,  claiming, 
as  they  do,  that  the  narrow,  or  Hebraic, 
type  of  nose  especially  allows  obstruction 
from  a  slight  degree  of  turgescence,  it  is 
evident  that  we  must  rate  this  narrow- 
ness of  nose  as  a  factor  in  the  same  class 
with  septal  anomalies.  The  high-arched 
palate  has  also  been  claimed  as  a  remote 
factor  in  the  production  of  chronic 
rhinitis  by  narrowing  the  vertical  di- 
ameter of  the  nasal  fossae  and  thus  pro- 
ducing distortion  of  the  septum.  But  it 
must  not  be  forgotten  that  the  high- 
arched  palate  and  the  secondary  devia- 
tion of  the  septum  are  both  usually  the 
result  of  long  existing  post-nasal  ade- 
noids, which  also  produce  chronic  rhi- 
nitis by  preventing  post-nasal  drain- 
age and  interfering  with  the  nasal  cir- 
culation. 

Naturally  the  implication  of  the  size 
and  shape  of  the  nasal  fossae  involves 
the  question  of  heredity  and  racial  tend- 
encies in  the  causation   of  the  disease. 
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Men  are  affected  twice  as  often  as 
women:  a  fact  which  may  be  explained 
by  the  greater  frequency  of  septal  anom- 
alies in  men.  Clarence  C.  Rice.] 
The  changes  induced  in  long-standing 
chronic  rhinitis  are  either  diffuse  or 
circumscribed,  and  it  is  the  failure  to 
understand  the  purport  of  this  distinc- 
tion which  has  led  to  much  of  the 
obscurity  in  which  the  pathology  of 
chronic  rhinitis  is  involved.  In  the 
natural  course  of  events  any  prolonged 
inflammation  of  a  mucous  membrane 
must  necessarily  be  attended  with  a  cer- 
tain amount  of  thickening  and  indura- 
tion, with  atrophy  of  some  of  the  glandu- 
lar elements.  But  there  is  nothing  to 
show  that  this  last  process  even  attains 
a  high  degree  in  the  nose,  and  to  con- 
found it  with  atrophic  rhinitis  is,  for 
many  reasons,  unjustifiable. 

In  conclusion,  then,  the  mucosa  of 
the  nasal  fossa?  as  a  whole  undergoes  the 
changes  which  occur  in  chronic  inflam- 
mations of  other  mucosa?,  but  they  are 
not  of  high  degree  and  are  completely 
overshadowed  by  certain  circumscribed 
changes  known  as  "hypertrophies,"  the 
presence  of  which  gives  rise  to  the  clin- 
ical variety  known  as  "hypertrophic 
rhinitis." 

Hypertrophic  rhinitis  is  a  phe- 
nomenon believed  to  depend  wholly 
upon  intumescence,  which  occurs  only 
in  certain  areas  provided  with  erectile 
tissue. 

The  constant  determination  of  blood 
to  the  erectile  tissues  of  the  turbinate 
bodies  has  the  tendency  to  cause  hyper- 
trophic thickening  of  the  mucosa  in 
those  localities.  Several  points,  how- 
ever, remain  obscure.  In  some  indi- 
viduals intumescence  of  years'  duration 
does  not  produce  hypertrophy,  while  in 
other  cases  the  latter  change  sets  in 
rapidly.  Still  more  difficult  to  under- 
stand is  the  much  greater  tendency  of 


the  posterior  end  of  the  lower  turbinate 
to  undergo  hypertrophy,  although  the 
remaining  surface  of  the  turbinate 
bodies  is  equally  inclined  to  turgescence. 

The  general  practitioner  always,  and 
we  believe,  justly,  lays  stress  upon  car- 
diac, pulmonary,  hepatic,  or  renal  affec- 
tions which  are  competent  to  disturb 
peripheral  circulation  and  so  produce 
active  or  passive  nasal  congestion  as  fac- 
tors causing  nasal  turgescence.  The  use 
of  alcoholic  stimulants  and  tobacco  are 
potent  factors,  as  is  exposure  incident 
to  the  irritation  of  many  peculiar  occu- 
pations. But  far  more  important  than 
these  is  the  fact  that  in  the  great  ma- 
jority of  cases  nasal  intumescence  and 
hypertrophy  are  caused  by  the  same  pre- 
existing nasal  conditions  which  have 
been  mentioned  as  the  cause  of  acute 
rhinitis. 

Treatment.— The  treatment  of  chronic 
rhinitis  is  to-day  largely  operative,  but 
I  must  be  careful  to  explain  that  I  use 
this  term  even  in  describing  such  moder- 
ate forms  of  treatment  as  the  application 
of  chromic  acid  or  the  galvanocautery 
to  hypertrophied  tissues.  The  primary 
indications  in  the  treatment  of  chronic 
rhinitis  are  to  remove  obstructions  so 
that  nasal  breathing,  circulation,  and 
drainage  will  no  longer  be  interfered 
with.  If  crests  and  spurs  on  the  septum 
are  present  and  by  their  irritation  pro- 
duce intumescent  swellings,  what  is 
more  reasonable  than  that  they  should 
be  removed? 

No  single  instrument  answers  for  the 
removal  of  all  forms  of  enlargement  or 
for  correction  of  deviation  of  the  nasal 
partition.  It  is  always  well  to  remember 
that  as  little  of  the  mucous  surface  as 
possible  should  be  destroyed.  The  saw 
is  particularly  applicable  for  the  removal 
of  enlargements  of  the  cartilaginous  sep- 
tum, and,  as  a  rule,  there  is  sufficient 
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thickness  to  enable  the  operator  to  re- 
move enough  of  the  obstructing  septum 
without  producing  perforation. 

It  is  often  difficult  to  commence  the 
incision  with  a  saw,  but  this  can  be 
facilitated  by  turning  the  patient's  head 
toward  the  nostril  which  is  to  be  oper- 
ated upon,  thus  causing  the  convexity 
of  the  septum  to  become  as  prominent 
as  possible.  In  commencing  the  saw  can 
be  directed  almost  at  right  angles  to  the 
partition.  After  the  incision  has  been 
carried  down  to  the  bony  sutural  line 
the  remainder  of  the  separation  may  be 
effected  with  sharp-cutting  nasal  scissors 
and  the  piece  removed  with  nasal  for- 
ceps. It  is  wise  to  protect  a  nasal  ulcer- 
ation made  by  saw  and  knife  with  a  pow- 
der, like  boric  acid  or  iodol,  rather  than 
to  attempt  to  prevent  sepsis  by  unsatis- 
factory nasal  washings. 

If  the  cutting  is  properly  done  com- 
pound stearate  of  zinc  and  boric  acid 
will  almost  always  prevent  symptoms  of 
sepsis.  If  the  patient  shows  a  rise  of 
temperature  and  suffers  it  will  be  neces- 
sary to  commence  post-nasal  washings 
with  an  antiseptic  solution.  All  danger 
of  sepsis  is  past  in  three  or  four  days, 
and  then  it  is  better  to  discontinue  pow- 
ders and  remove  accumulated  secretions 
by  irrigating  with  a  post-nasal  syringe. 

If  the  septum  deviates  too  slightly  for 
the  use  of  the  saw,  it  will  be  found  use- 
ful to  reduce  the  thickness  somewhat  by 
linear  applications  of  chromic  acid  or 
trichloracetic  acid.  Instead  of  fusing 
crystals  on  a  probe  it  is  more  convenient 
to  add  a  few  drops  of  water  to  the  crys- 
tals, thus  making  a  saturated  solution. 
Care  should  be  taken  not  to  daub  this 
solution  over  the  general  surface,  but 
rather  to  carefully  localize  the  applica- 
tion. 

I  do  not  advocate  the  free  use  of  the 
galvanocautery  on  the  septum,  but  in- 


stead, a  very  carefully  localized  applica- 
tion may  be  made  at  a  single  point  to 
cartilaginous  or  bony  excrescences  no 
larger  than  a  good-sized  pea.  One 
puncture  in  the  centre  of  such  a  swell- 
ing will  reduce  them  sufficiently. 

A  word  should  be  said  in  regard  to  the 
important  part  of  restoring  the  nasal 
mucous  membrane  to  its  normal  smooth- 
ness and  moistness  after  operative  work. 

Connective  tissue  is  not  mucous  mem- 
brane, but  it  can  be  sufficiently  polished 
— so  to  say — that  the  surface  will  not 
cause  secretions  to  accumulate.  Friction 
ten  or  twelve  times  over  a  granular  cica- 
trix with  a  disinfectant  such  as  boro- 
formalin  or  borolyptol  causes  the  sur- 
face to  become  perfectly  smooth  and 
moist. 

For  the  reduction  of  anterior  turbi- 
nated swellings  the  snare  is  at  present 
very  infrequently  used.  In  the  older 
days  intumescent  enlargements  were  re- 
moved by  means  of  the  transfixion- 
needle  and  cold  snare,  but  this  has  been 
proved  to  be  unnecessary.  Occasionally 
inferior-turbinated  swellings  progress 
until  pediculated  papillary  hypertrophies 
are  present.  The  neck-like  attachment 
of  such  swellings  invites  the  use  of  the 
cold  snare,  but  the  scissors  do  the  work 
much  more  quickly  and  painlessly,  al- 
though the  bleeding  is  more  profuse. 

In  the  vast  majority  of  cases,  however, 
the  condition  found  at  the  anterior  end 
of  the  inferior  turbinated  is  of  the  in- 
tumescent variety,  and  such  erectile 
swellings  may  be  reduced  by  applica- 
tions of  chromic  acid  or  by  the  galvano- 
cautery-puncture.  In  using  the  galvano- 
cautery too  much  caution  cannot  be  used 
to  employ  it  at  a  low  grade  of  heat 
(cherry  red)  in  order  not  to  destroy  too 
greatly  the  part  to  be  reduced  or  to 
scorch  the  neighboring  tissues. 

Deformities  about  the  septum  should 
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be  corrected  before  any  surgical  work 
is  directed  toward  the  turbinated  struct- 
ure, because  turbinated  enlargements  are 
very  frequently  only  the  result  of  irrita- 
tion produced  by  abnormalities  of  the 
septum. 

In  regard  to  the  posterior  ends  of  the 
turbinated  bones,  there  are  very  few  soft- 
tissue  hypertrophies  which  cannot  be  re- 
duced sufficiently  by  means  of  chromic 
acid.  It  is  difficult  to  apply  the  snare 
to  the  posterior  ends  of  the  turbinated 
bones,  and  no  one  but  a  skilled  opera- 
tor will  be  successful.  Nothing  is  to  be 
said  in  favor  of  the  galvanocautery  in 
this  region,  and  there  is  apt  to  be 
troublesome  bleeding  if  we  use  cutting 
instruments.  When,  therefore,  inferior- 
or  middle-  turbinated  hypertrophies  are 
present  posteriorly,  as  shown  by-  the 
rhinoscopic  mirror,  a  4-per-cent.  solution 
of  cocaine  should  be  applied  to  the  post- 
nasal pharynx  and  soft  palate,  and  the 
self-retained  palate-hook  used  to  draw 
the  soft  palate  well  forward  so  that  there 
is  ample  space- to  allow  the  chromic  acid 
to  be  placed' upon  the  posterior  ends  of 
the  turbinals.  With  the  palate  forward, 
the  patient  himself  can  depress  his 
tongue  with  a  spatula,  while  the  oper- 
ator, holding  a  mirror  with  his  left  hand, 
can  with  his  right  reach  the  posterior 
hypertrophies.  (For  enlargements  of  the 
middle  turbinated  body  see  Ethmoiditis 
under  Sinuses,  and  Polypi  in  this  ar- 
ticle.) 

In  regard  to  the  medicinal  treatment 
of  chronic  rhinitis  there  is  a  tendency 
among  patients  who  consult  rhinologists 
to  overwash  the  nostrils.  I  do  not  mean 
that  the  nasal  passages  should  not  be 
kept  clean,  but  that  in  chronic  rhinitis  of 
the  moist  type  it  is  seldom  necessary  to 
use  nasal  douches  continually  twice  a 
day  for  months.  Constant  washing,  and 
especially  with  strongly  pungent  solu- 


tions, produces  an  irritation  which  tends 
to  prolong  hypersecretion.  Often  have 
I  seen  very  abundant  secretion  cease  al- 
most entirely  as  soon  as  the  washing  was 
stopped.  Where  the  nasal  discharge  is 
very  thin — almost  entirely  serous — as  it 
is  in  certain  irritable  forms  of  chronic 
rhinitis,  a  slightly  astringent  powder — 
boric  acid,  subnitrate  of  bismuth,  with 
a  few  grains  of  powdered  alum  to  the 
ounce — will  often  stop  the  secretion  and 
contract  greatly-congested  mucous  sur- 
faces. 

Post-nasal  washing  by  skillful  hands 
is  preferable  to  anterior  nasal  douching; 
and  next  to  this  the  nasal  douche-cup, 
when  the  patient  has  been  impressed 
with  the  importance  of  keeping  the 
mouth  open  and  not  swallowing.  The 
cheap  nasal  atomizers  sold  are  frequently 
of  no  use  except  to  force  air  into  the 
nostrils. 

Post-nasal  washing  is  necessary  where- 
ever  the  secretions  are  thick, — that  is, 
composed  of  mucus  and  pus, — and  also 
in  all  stages  of  atrophic  rhinitis.  A  pint 
of  fluid  should  not  be  used  if  two  or 
three  ounces  are  sufficient  to  clear  the 
nasal  passages.  Seller's  tablets,  to  which 
may  be  added  a  drachm  to  the  ounce  of 
boroformalin  or  borolyptol,  are  valuable 
as  the  basis  of  a  solution  for  these  pur- 
poses. 

The  proper  selection  of  oils  and  pow- 
ders depends  upon  the  appearance  of 
the  mucous  surfaces.  Powders  should 
not  be  employed,  since  they  nearly  al- 
ways tend  to  dry  on  a  mucous  surface 
which  shows  a  tendency  to  atrophy;  the 
oily  solutions,  on  the  other  hand,  are 
effective.  Where  the  mucous  membrane 
is  congested  and  the  secretions  thin  and 
watery,  nothing  is  more  useful  than  a 
powder  such  as  1  drachm  each  of  boric 
acid  and  subnitrate  of  bismuth,  10  grains 
of  phenacetin,  and  5  grains  of  eucaine. 
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Briefly,  the  indications  in  the  treatment 
of  chronic  rhinitis  are,  first,  to  reduce 
or  remove  hypertrophies  and  swellings, 
and  after  that  to  encourage  the  return 
of  the  nasal  passages  to  their  normal 
condition  by  proper  cleansing,  and  by 
protecting  the  mucous  surfaces  with  a 
carefully-selected  oily  solution  or  with 
powders.  I  believe  that  the  benefit  to 
be  derived  from  oily  solutions  is,  first, 
by  reason  of  the  protection  they  give  to 
mucous  surfaces,  and,  second,  by  the 
astringent  effect  secured  through  the 
rapid  evaporation  of  such  volatile  sub- 
stances as  menthol,  thymol,  and  eucalyp- 
tol,  and  the  essential  oils. 

Atrophic  Rhinitis  (Dry  Catarrh; 
Foetid  Catarrh;   Ozaena). 

This  form  of  rhinitis,  though  less  com- 
mon than  the  moist  and  intumescent 
type  just  considered,  is  very  frequently 
6een.  Two  types  of  cases  should  be  dis- 
tinguished: First,  the  true  atrophic 
rhinitis,  manifesting  itself  by  the  dry 
and  granular  appearance  of  the  mucous 
surface  and  by  the  accumulation  of  dried 
secretions  and  scabs,  which  are  seen  fill- 
ing the  nasal  passages.  There  is  atrophy 
of  all  turbinated  structures,  the  middle 
turbinated  alone  being  sometimes  ex- 
cepted. Second,  pseudo-atrophic  rhinitis, 
a  form  simulating  the  former,  in  which 
there  is  a  simple  dryness  of  mucous 
surface  and  a  shrinkage  of  the  erectile 
structures  of  the  nose  and  occurring 
only  as  an  indication  of  a  constitutional 
condition  from  any  exhausting  disease. 
The  dryness  and  the  apparent  atrophy 
here  are  symptomatic  of  constitutional 
debility  rather  than  a  clearly-marked 
nasal  affection. 

Symptoms.— Atrophic  rhinitis  is  char- 
acterized by  three  leading  symptoms, 
viz.:  atrophy  of  mucosa  and  bone,  for- 
mation of  a  rapidly-drying  secretion, 
and  fcetor.     With  regard  to  the  fcetor, 


it  does  not  seem  due  to  the  ordinary 
putrefaction  of  albuminous  substances, 
but  bears  a  specific  character. 

Loss  of  smell  is  not  an  infrequent 
symptom,  and  in  my  experience  middle- 
ear  catarrhs  are  more  frequently  associ- 
ated with  this  form  of  rhinitis  than  with 
the  moist  type.  Interference  with  nasal 
respiration  is  caused  by  the  dryness  and 
scabbing,  and  by  the  enlargement  of  the 
middle  turbinated  body,  which  fre- 
quently co-exists. 

Study  of  eighty   consecutive  cases   of 
ozsena  shows  that  disease  of  the  middle 
or  internal  ear  is  a   frequent  complica- 
tion,   occurring    in    55    per    cent.      The 
middle  ear  was  affected  in  thirty-eight 
of  the  eighty  cases  and  the  internal  ear 
in  eight,  the  disease  of  the  former  being 
attributable   to   closure  or  irritation   of 
the  Eustachian  orifice,  that  of  the  latter 
to   some    constitutional    cause,    such    as 
syphilis,   tuberculosis,  or   infectious  dis- 
eases which  affect  alike  the  nose  and  the 
internal  ear.     Oza;na  was  found  chiefly 
in  young  persons,  in  women  more  than 
men;    it  was  usually  bilateral,  fcetid  in 
90  per  cent,  of  the  cases,  often  affecting 
the  naso-pharynx,  rarely  the  larynx  and 
trachea.     In  a  few  cases  the  middle  tur- 
binated   bodies    were    hypertrophied    or 
covered    with    mucous    polypi,    and    in 
these   there   was   suppuration   from    the 
accessory    cavities.      J.    Morf    (Arch,    of 
Otol.,  No.  4,  '94). 
The  diagnosis  of  atrophic  rhinitis  is 
not  difficult  even  in  its  earliest  stages, 
where  nothing  more  is  present  than  the 
commencement  of  dryness  of  the  mucous 
surfaces.     But  it  must  be  remembered 
that  a  condition  of  dryness  of  the  mu- 
cous surfaces  occurs  in  debilitated  per- 
sons,   which    rapidly    tends    to    self-re- 
covery so  soon  as  the  general  health  is 
restored.     But  the  common  picture  of  a 
grayish  mucous  surface  in  the  nostrils 
too   patulous  because   of   atrophied   in- 
ferior turbinated  bodies,  combined  with 
dried  secretions  attached  to  all  promi- 
nent points  in  the  cavities,  will  readily 
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distinguish  this  disease  from  other  forms 
of  chronic  rhinitis.  We  have  the  moist 
and  the  dry  varieties  of  rhinitis  appar- 
ently combined  in  the  same  patient 
when  a  widely-deflected  septum  shows  a 
moist  condition  of  the  mucous  mem- 
brane in  the  narrow,  nostril,  and  a  dry 
atrophied  condition  in  the  more  spacious 
nasal  passage.  Atrophy  seems  to  have 
taken  place  in  such  cases  as  a  result  of 
the  overphysiological  work  performed 
by  the  larger  of  the  two  anterior  cavities. 

Etiology  and  Pathology. — In  the  eti- 
ology of  atrophic  rhinitis  cause  and  effect 
seem  to  have  been  hopelessly  con- 
founded. It  is  an  admitted  fact  that 
the  shape  of  the  nose  is  peculiar  to  the 
disease — that  the  nasal  fossa?  are  ample 
and  the  turbinated  bodies  small;  but 
while  some  authorities  regard  these 
changes  as  a  part  of  an  atrophic  involu- 
tion, others  regard  them  as  antedating 
the  disease  and  contributing  to  its  pro- 
duction. The  fact  that  the  nasal  cavities 
in  atrophic  rhinitis  are  lined  with  squa- 
mous epithelium  in  place  of  the  colum- 
nar ciliated  variety  has  also  appeared  to 
me  to  influence  the  development  of  the 
disease.  However,  cumulative'  evidence 
seems  to  be  on  the  side  of  the  theory  of 
a  primary  underlying  deformity.  The 
recently  published  essay  by  Meissnir,  in 
which  many  elaborate  measurements 
were  given,  appears  to  prove  that  the 
flat,  depressed  nose  of  ozsena  is  a  con- 
tributory cause,  and  not  a  result  of  the 
disease;  and  that  the  epithelial  meta- 
plasia by  which  pavement-epithelium 
appears  in  place  of  the  natural  colum- 
nar variety  is  a  primary  condition,  and 
not  the  result  of  local  disease.  A  some- 
what analogous  condition  may  be  seen 
in  the  coarse  skin  and  epithelial  changes 
which  play  so  prominent  a  part  in  caus- 
ing many  cases  of  acne  juvenilis. 

It  seems  beyond  dispute  that  atrophic 


rhinitis  is  a  disease  of  the  formative 
period  of  life,  and  that  in  most  cases 
it  has  its  beginning  at  a  very  early 
period,  even  the  first  few  years  of  life. 
As  in  all  similar  affections,  the  leading 
question  must  be  to  determine  whether 
atrophic  rhinitis  is  actually  congenital 
or  acquired  through  the  action  of  causes 
operating  in  infancy. 

In  142  cases  in  private  practice  80 
were  males  and  62  females;  the  youngest 
was  6  years  of  age,  the  oldest  81;  58 
were  between  25  and  40  years  of  age, 
37  were  between  15  and  25,  only  three 
were  under  10,  15  were  between  40  and 
50,  and  8  were  between  60  and  65.  Of 
these  cases,  55  complained  of  foetor, 
more  or  less  marked.  In  47  the  sense  of 
smell  was  impaired,  in  20  there  was  an- 
osmia. In  28  of  the  cases  the  hearing 
was  affected.  Preceding  history  of  the 
catarrhal  condition  before  presenting 
themselves  for  treatment  showed  that 
they  had  suffered  from  seven  to  twenty- 
five  years  in  72  of  the  cases,  and  less 
than  two  years  in  25.  Only  8  of  the 
cases  showed  signs  of  tuberculosis,  1  of 
them  being  laryngo-pulmonary  tubercu- 
losis; in  2  there  was  distinct  scrofulous 
history;  in  5  there  was  a  history  of 
syphilitic  infection.  J.  E.  Rhodes  (Jour. 
Amer.  Med.  Assoc,  June  26,  '97). 

While  Lowenberg's  observations  show- 
ing that  the  bacillus  mucosus  was  pres- 
ent in  all  cases  of  atrophic  rhinitis  and 
is  its  primary  etiological  factor,  it  is  only 
responsible  for  two  disagreeable  symp- 
toms: fffitor  and  crusts.  Cozzolino  (An- 
nates d'Otol.  et  de  Rhinol.,  Aug.,  '99). 

A  large  number  of  microbes  isolated 
from  the  nasal  discharges  of  ozaena,  and 
examined  as  to  their  pathogenic  effect  in 
animals.  Fraenkel's  diplococcus,  strepto- 
cocci, and  pyogenic  staphylococci,  encap- 
sulated, and  bacilli  were  found  to  be 
devoid  of  pathogenic  action.  Whether 
inoculated  together  or  separately,  they 
gave  rise  to  no  specific  disease  in  the 
nasal  cavities  of  healthy  animals.  There 
is  probably  some  primary  anatomical 
lesion  which  favors  the  growth  of  the 
various  organisms  found.  De  Timani 
(II  Policlinico,  Aug.  15,  '99). 
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The  specific  cause  of  ozsena  and  rhi- 
noscleroma  has  been  a  bacillus  bearing 
close  resemblance  to  the  Friedlander 
bacillus.  No  biological  or  morphological 
difference  could  be  detected  on  animal 
experiments  and  agglutination  tests.  In 
ozama  and  scleroma  the  Friedlander 
bacillus  merely  finds  favorable  condi- 
tions for  active  proliferation,  but  it 
plays  no  part  in  the  etiology  of  either 
disorders.  F.  Klemperer  and  M.  Scheier 
(Zeit.  f.  klin.  Med.,  vol.  xlv,  Nos.  1  and 
2,  1902). 

An  increasing  number  of  experienced 
clinical  observers  ascribe  atrophic  rhi- 
nitis to  the  action  of  certain  severe  dis- 
eases during  the  first  year  or  two  of  life, 
viz.:  nasal  gonorrhoea  and  inherited 
syphilis  of  an  attenuated  type.  If  this 
school  of  clinicians  is  correct  in  its 
views,  the  peculiar  changes  in  the  shape 
■of  the  nose  and  in  its  epithelial  lining 
would  have  to  be  attributed  to  the  ef- 
fects of  one  or  the  other  of  these  dis- 
eases upon  the  undeveloped  tissues  of 
the  child. 

Gonorrhoea  and  syphilis  have  little  in 
common  and  the  coupling  together  of 
these  affections  in  the  etiology  of  a  given 
disease  may  appear  to  be  a  forced  at- 
tempt to  connect  disease  with  vice.  As 
a  matter  of  fact,  however,  both  these 
affections  provide  a  ready  soil  for  the 
action  of  ordinary  pyogenic  germs.  In 
long-standing  urethral  gleet  it  is  not 
the  gonococcus,  but  the  staphylococcus, 
which  we  encounter.  The  syphilitic 
diathesis,  whether  it  be  congenital  or  ac- 
quired, offers  special  predisposition  to 
suppuration.  The  two  diseases  then 
could  contribute  to  atrophic  rhinitis  by 
producing  a  true  purulent  catarrh  of  the 
nose,  which  ought  to  produce  far  greater 
ravages  than  does  ordinary  catarrhal 
rhinitis,  and  produce  them  much  more 
rapidly.  It  is  quite  conceivable  that  a 
purulent  rhinitis  in  an  infant  could  in- 
terfere with  the  onward  development  of 


the  turbinate  bodies  and  at  the  same 
time  practically  destroy  the  mucosa. 

With  regard  to  the  bacterial  origin  of 
ozsena  aside  from  the  possible  role  of 
the  staphylococcus  in  infancy,  it  appears 
safe  to  say  that,  despite  the  several 
varieties  of  organisms  identified  with 
the  disease  by  various  investigators,  all 
hitherto  described  play  no  further  role 
in  the  disease  than  as  elements  of  putre- 
.  faction  or  desiccation. 

The  bacillus  of  Abel  is  claimed  by  its 
discoverer  and  by  others  to  be  the  actual 
cause  of  this  disease.  If  a  bacillus  has 
been  found  which  can  generate  the  rap- 
idly drying,  foetid  secretions,  the  at- 
rophy may  be  explained  by  the  pressure 
effects  of  these  tenacious  scabs  upon 
the  mucosa.  It  is  claimed  that  the 
ozama  which  is  caused  by  Abel's  bacillus 
may  readily  extend  to  the  sinuses  and 
there  cause  suppuration. 

Ozsena  believed  to  be  caused  by  an  at- 
tenuated bacillus  identical  with  that  of 
Loeffier,  but  with  virulence  much  less- 
ened; this  was  found  not  only  on  the 
surface  of  the  mucous  membrane  and  in 
the  exudate,  but  beneath  it.  It  prob- 
ably causes  a  chemical  change  in  the 
secretion  and  a  resulting  atrophy.  Bel- 
fanti  and  Delia  Vedova  (La  Sett.  Med., 
Apr.  4,  '96). 

In  a  series  of  100  cases,  examined  with 
special  reference  to  the  Klebs-Loeftler 
bacillus,  20  were  found  having  chronic 
atrophic  rhinitis.  These  bacilli  and 
others  were  found  in  26  different  cases, 
of  which  11  were  atrophic.  The  presence 
of  the  bacilli  was  attributed  to  infection, 
a  pathological  condition  in  the  nasal 
chambers  providing  a  suitable  soil.  Van- 
sant  (Jour.  Amer.  Med.  Assoc,  Feb.  27, 
'97). 

The  important  question  of  the  eti- 
ology of  atrophic  rhinitis  is  therefore 
narrowed  down  to  a  single  alternative: 
It  is  due  purely  to  a  congenital  or  in- 
herited condition,  or  it  is  dependent 
upon   a   pathological   process   following 
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disease  in  infancy,  viz.:  a  purulent  ca- 
tarrh which  is  a  sequel  of  nasal  gonor- 
rhoea or  a  complication  of  congenital 
syphilis.  If  such  a  group  is  recognized 
there  could  be  no  possible  reason  for 
not  including  cases  of  scarlatina  in  which 
purulent  rhinitis  co-existed;  nor,  in  fact, 
any  other  condition  capable  of  contribut- 
ing to  the  maintenance  of  this  form  of 
rhinitis. 

The  weak  point  of  the  staphylococcic 
theory  is  the  almost  complete  absence  of 
cases  or  statistics  to  support  it.  The 
next  decade  should  witness  the  solution 
of  this  problem. 

[Zuckerkandl,  in  the  course  of  many 
autopsies  on  newborn  children,  failed  to 
find  any  congenital  anomaly  like  insuffi- 
cient   development    of     the    turbinated 
bodies.     The  hypothesis,  therefore,  that 
these  bodies  are  unable  to  present  suffi- 
cient mucous  surface  to  take  up  enough 
moisture   to   prevent   the   desiccation   of 
the  nasal  mucus  must  be  explained  on 
some  other  ground  than  congenital  de- 
fect.    But   we   are   naturally   forced   to 
admit  that  if  this  atrophic  condition  is 
not  congenital  it  must .  be  acquired   in 
early  childhood  as  a  sequel  of  a  purulent 
catarrh.     Clarence  C.  Rice.] 
"While  a  certain  degree  of  atrophy  may 
follow  a  long-standing  chronic  rhinitis, 
true  atrophic  rhinitis  is  a  disease  sui 
generis,  the  nature  of  which  still  remains 
partly  in  obscurity.     Like  chronic  rhi- 
nitis proper,  it  appears  to  be  essentially 
predisposed  to  by  some  abnormalities  of 
the  nasal  passages,  not  alone  of  its  os- 
seous frame-work,  but  of  its  epithelial 
lining,  as  well. 

Treatment. — While  atrophied  tissues 
cannot  be  replaced  by  any  medical  or 
surgical  treatment,  it  is  encouraging  to 
note  that  proper  remedies  can  relieve 
the  patients  of  the  distressing  local  dry- 
ness and  of  the  foetid  odor  they  exhale. 
Although  many  drugs  have  been  em- 
ployed in  the  treatment  of  atrophic 
rhinitis,  yet  they  have  nearly  all  been 


used  upon  the  general  principle  of  pro- 
ducing what  is  called  by  some  "stimula- 
tion," by  others  "irritation."  These  two 
terms,  I  imagine,  are  alike  in  kind,  dif- 
fering only  in  degree.  The  German 
school,  clinging  to  the  belief  that  this 
disease  is  due  to  the  presence  of  bacilli, 
advocate  the  use  of  solutions  of  bichlo- 
ride. Koch  tells  of  the  great  benefit  and 
complete  cure  in  some  cases  of  atrophic 
rhinitis  by  the  use  of  a  spray  of  1  to  4000 
mercuric  bichloride.  Lowenberg  always 
uses  antiseptic  douches  of  mercuric  bi- 
chloride (1  to  4000),  having  first  re- 
moved the  crusts  with  warm  saline  solu- 
tion. Thost  applies  bichloride  of  mer- 
cury in  a  solution  of  1  to  2000  with  a 
camel's  hair  brush  twice  a  day.  Many 
clinicians  have  adopted  this  measure. 

Ten  cases  of  ozaena  treated  with  sub- 
cutaneous injections  of  antidiphtheritic 
serum.  Treatment  was  first  commenced 
by  injecting  subcutaneously  20  cubic 
centimetres  of  the  antidiphtheritic  serum 
prepared  in  the  bacteriological  labora- 
tory of  the  Copenhagen  University.  This 
serum  has  a  strength  of  about  100  anti- 
toxin units  in  each  cubic  centimetre. 
The  dose  was  repeated  a  few  days  later. 
This  dose  was  soon  found  to  be  too 
strong.  By  degrees  it  was  found  that 
10  cubic  centimetres  was  a  proper  dose 
for  adults  and  5  cubic  centimetres  for 
small  children,  the  dose  being  increased 
now  and  then  to  15  cubic  centimetres 
in  adults.  It  was  found  best  to  wait  to 
repeat  the  dose  until  eight  to  twelve 
days  have  elapsed  after  the  previous  in- 
jection. Opinion  is  expressed  that  the 
injection  of  antidiphtheritic  serum  is  the 
most  effective  remedy  for  ozaena  yet 
known.  Holger  Mygind  (Jour,  of 
Laryn.,  etc.,  Aug.,  '98). 

The  use  of  the  galvanic  current  recom- 
mended by  Shurly  has  been  praised. 
The  positive  pole  is  applied  to  the  back 
of  the  neck  and  the  negative  pole  in  the 
nasal  cavities.  The  faradic  current  has 
also  been  used,  as  have  the  copper  elec- 
trodes, on  the  principle  of  electrolysis. 
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Experience    with    6    cases    of    ozaena 
under   treatment   by  electric  light    (in- 
candescent).    The  light  is   directed  by 
reflectors   into   the  nose,   or   a   lamp   is 
actually  introduced  with  a  water-jacket 
into  the  nostril,  or  a  larger  lamp  in  the 
mouth   is    used,    illuminating    the   nose 
through   the    transparent    facial    bones. 
In  every  case  there  was  a  noteworthy 
decrease  of  the  crusts  and  secretion,  and 
a    disappearance    of    the    characteristic 
foetor.    Two  cases  previously  treated  by 
the   best   means    known,    who    had    re- 
turned with  the  usual  odor  in  spite  of 
nasal  douches  several  times  a  day,  are 
now  free  of  the  odor  and  use  no  irriga- 
tion at  all.     Ign.   Dionisio    (Gaz.   Med. 
Ital.,  Feb.  6,  1902). 
Among  the   drugs  which   have   been 
employed  in  this  way  are  iodoform,  iodol, 
aristol,  salicylic  acid,  camphor,  iodine, 
perchloride  of  iron,  tannin,  alum,  rhat- 
any,    and    opium.      Medicated    bougies 
manufactured  with  a  basis  of  gelatin  and 
glycerin  and  medicated  with  the  drugs 
just  mentioned  have  been  used  a  good 
deal    in    atrophic    rhinitis,    and    this 
method  by  which  drugs  can  be  kept  in 
contact  with  the  mucous  membrane  for 
a  long  time  seems  to  be  a  reasonable  one. 
The  inhalation  of  stimulating  volatile 
substances  obtained  from  the  essential 
oils  and  from   cubebs,   tar,   eucalyptus, 
and  thymol  has  also  been  largely  em- 
ployed; and  we  find  in  the  shops  a  num- 
ber of  varieties  of  so-called  autoinsuffia- 
tors,  by  means  of  which  the  patient  is 
enabled  to  blow  into  his  own  nostrils  the 
fumes  of  carbolic  acid,  menthol,  oil  of 
pine,  etc. 

Among  drugs  which  have  given  good 
results  as  stimulants  in  the  treatment  of 
atrophic  rhinitis,  thymol  continues  in 
the  first  rank;  it  may  be  used  in  watery 
solution  with  alcohol  and  glycerin,  but 
is  much  better  employed  dissolved  in 
one  of  the  petroleum  oils;  albolene,  gly- 
mol,  or  benzoinol  may  be  used,  the  thy- 
mol being  in  the  proportion  of  from  3 
to  10  grains  per  ounce. 

Frontal   headache,   lacrymation,   or   a 


severe  stinging  sensation  in  the  nose 
should  always  be  regarded  as  indications 
for  the  use  of  a  weaker  solution.  R.  W. 
Seiss  (Med.  News,  Nov.  28,  '96). 
One  of  the  greatest  discomforts  experi- 
enced by  these  patients  is  the  absence  of 
resistance  to  the  passage  of  the  air 
through  the  nares.  According  to  von 
Eckstein,  this  is  obviated  by  the  injection 
of  paraffin  under  the  mucous  membrane. 
This  restores  the  proper  na,rrowings  in  the 
nasal  passages,  and  lessens  the  discom- 
fort, restoring  to  some  extent  the  func- 
tions of  the  mucous  membrane.  The 
technique  of  paraffin  injection  in  the 
nose  is  simple.  The  nose  is  carefully 
cleaned  and  cocainized.  Where  one  in- 
jection is  made,  it  is  introduced  into  the 
inferior  turbinated  body.  Commonly 
two  injections  are  employed,  one  at  the 
posterior  end  and  one  at  the  anterior  end 
of  the  lower  turbinate. 

Twelve  cases  treated  by  the  paraffin 
method.     All   showed  distinct  improve- 
ment,  the  relief  from   symptoms  being 
very  marked,   although   in   no   instance 
did  a   complete  cure  result.     The   only 
unpleasant   sequelse   were   pains   in   the 
frontal   region   in   a   few    cases,    which 
disappeared,  however,  in  the  course  of 
a  day.     Hard  paraffin,  with  a  melting 
point  of  50°  to  52°  C,  is  recommended 
as  being  most  suitable  and  safest.     H. 
Fliess  (Berl.  klin.  Wochen.,  Mar.  7,  1904). 
A  somewhat  different  plan  of  treat- 
ment, but  intended  to  produce  proper 
stimulation    and    secretion,    is    called 
"massage"    of   the   mucous   membrane. 
Laher,  of  Vienna,  found  this  method  of 
treatment  most  satisfactory.     Cotton  is 
wrapped   around  a  probang  introduced 
against  the  atrophic  mucous  surface  and 
held  in  position  by  the  left  hand,  while 
regular  motion  is  made  by  vibrating  the 
left  arm  with  the  right  hand.     After  a 
few  days  normal  secretion  is  established 
and  the  crusts  become  thinner  and  fewer 
in  number. 

The  use  of  destructive  agents  in  the 
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treatment  of  this  disease  deserves  only 
to  be  censured. 

The  use  of  hydrogen  peroxide  seemed 
for  a  time  to  promise  great  amelioration 
in  this  disease,  and  as  a  germicide  and 
disinfectant  its  ability  is  unquestioned. 
It  is,  however,  rather  troublesome  to  em- 
ploy, and,  while  it  produces  cleanliness, 
is  not  a  useful  stimulant,  but  leaves  the 
mucous  membrane  quite  as  dry  as  be- 
fore. A  strong  solution  is  quite  irritat- 
ing and  apt  to  produce  a  subacute  naso- 
pharyngeal catarrh. 

One  of  the  most  valuable  agents  was 
obtained  when  the  various  oil  prepara- 
tions came  into  use.  As  protectives  they 
are  certainly  sedative  in  their  effect,  and 
so  allay  irritation;  as  lubricants,  they 
prevent  the  formation  and  retention  of 
scabby  crusts;  as  vehicles  for  stimulat- 
ing drugs,  they  hold  them  in  position 
for  a  much  longer  time  than  when 
watery  solutions  are  employed.  Many 
drugs  have  been  used,  in  oily  solution, 
in  the  treatment  of  atrophic  rhinitis 
where  disinfection  as  well  as  stimulation 
was  desired,  such  as  iodol,  aristol,  iodo- 
form, etc. 

In  regard  to  nasal  irrigation  it  is  wise 
to  employ  the  smallest  quantity  of  fluid 
which  will  adequately  clean  the  nasal 
passages,  and,  except  in  extreme  cases  of 
nasal  ozsena,  the  post-nasal  syringe  is  an 
adequate  instrument.  Sometimes  pa- 
tients succeed  better  in  removing  the 
dried  scabs  when  they  first  spray  oil  into 
the  nostrils. 

There  are  not  many  cases  in  which 
the  nasal  douche-cup  does  not  furnish 
sufficient  fluid,  if  the  saline  solution  is 
allowed  to  remain  in  the  nostrils  a  few 
moments  in  order  to  separate  the  dry 
secretions  from  their  attachments.  This 
is  a  wiser  procedure  than  using  greater 
force  with  the  fountain-syringe,  or  blow- 
ing  the   nostrils   with   great   intensity. 


When  the  nostrils  are  cleaned,  if  the 
middle  turbinated  body  offers  much  ob- 
struction or  is  wedged  against  the  sep- 
tum, it  is  desirable  to  make  a  channel  be- 
tween the  two,  and  this  can  be  done  by 
removing  the  soft  structures  and  perhaps 
a  small  part  of  the  bony  tissue  with  scis- 
sors. The  snare  is  hardly  a  safe  instru- 
ment, as  it  will  sometimes  remove  the 
entire  middle  turbinated  body;  and  with 
the  crushing  forceps  more  tissue  is  fre- 
quently taken  away  than  is  expedient. 

It  is  most  important  to  correct  the 
granular  surface  of  the  mucous  mem- 
brane, which  frequently  presents  small 
ulcerative  points  where  the  scabs  have 
been  attached.  Friction  with  a  stimu- 
lating disinfectant  is  much  better  than 
applications  of  nitrate  of  silver  or  of  any 
other  drug. 

The  use  of  weak  solutions  of  bichlo- 
ride, or  of  50  per  cent,  of  borolyptol  or 
of  boroformalin,  applied  by  rubbing  the 
mucous  surface  with  a  hard  cotton 
pledget  for  perhaps  half  a  minute  at  a 
time,  produces,  -after  a  few  applications, 
not  only  an  even  surface,  but  a  slippery 
one,  whereas  solutions  of  nitrate  of  silver 
nearly  always  leave  the  mucous  mem- 
brane granular  enough  to  retain  the  se- 
cretions. 

After  the  washing  at  home  and  the 
stimulating  friction  at  the  office,  the 
next  most  important  procedure  is  suit- 
able and  constant  lubrication  with  oils. 
No  special  advantage  is  obtained  by  in- 
corporating the  many  drugs  which  have 
been  mentioned  in  the  oily  solutions. 
Protection  and  lubrication  are  to  be  in- 
sured. The  matter  of  stimulation  is  a 
very  uncertain  factor,  and,  if  great  stim- 
ulation is  produced  by  pungent  drags, 
greater  dryness  results. 

In  those  cases  only  where  there  is  a 
tendency  to  subacute  inflammatory  at- 
tacks with  discharge  of  watery  secretion 
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should  powders  be  employed.  We  see 
this  condition  in  children  in  which  a 
purulent  rhinitis  is  rapidly  assuming 
an  atrophic  state.  A  combination  of  75 
per  cent,  of  compound  stearate  of  zinc 
with  boric  acid  and  25  per  cent,  of  com- 
pound stearate  of  zinc  with  alum  is 
especially  useful.  This  powder  should 
not  be  used  after  the  discharge  has  been 
stopped  and  congestion  controlled,  as 
it  tends  to  produce  dryness.  In  the 
markedly  congestive  forms  of  atrophic 
rhinitis  seen  in  immoderate  cigarette- 
smokers  and  drinkers,  this  powder  is 
also  valuable. 

Too  much  attention  cannot  be  paid 
to  the  improvement  of  the  general 
health,  particularly  by  fresh  air  and 
healthful  exercise.  Ziem  ordered  his 
patients  to  the  sea-shore  or  to  the  woods 
for  a  certain  time  each  day,  in  order 
that  they  might,  as  he  expressed  it, 
"thoroughly  ventilate  their  nostrils." 
Probably  the  sea-shore  is  better  for  these 
eases  than  the  mountains. 

By  far  the  greater  number  of  cases  of 
nasal  purulent  discharge  appearing  as 
ozama  are  referable  to  affections  of  the 
sphenoid  and  ethmoid  sinuses.  Fcetor, 
atrophy,  and  crust-formation  may  also 
be  expressions  of  a  number  of  causes. 
Hence  treatment  of  ozsena  can  only  be 
rational  when  applied  to  its  primary 
cause.  Since  these  are  mostly  sphenoidal 
or  ethmoidal,  the  therapy  of  ozsena  must 
be  a  surgical  one.  Nobel  and  Lohnberg 
(Berliner  klin.  Woch.,  Mar.  26,  1900). 

Series  of  10  eases  in  which  interstitial 
injection  of  paraffin  into  the  inferior 
turbinated  bones  were  tried,  Eckstein's 
paraffin  with  a  melting-point  of  60°  C. 
(140°  F.)  being  employed.  By  this 
means  an  artificial  hypertrophy  of  the 
inferior  turbinated  bones  was  produced, 
and  in  the  cases  so  treated  the  crusts 
disappeared  in  a  few  days  and  odor  sub- 
sided. Such  reconstruction  of  the  in- 
ferior turbinates  seems  to  have  effected 
a  complete  cure  in  every  instance,  but 
further  time  should  elapse  before  inter- 


stitial injection  of  paraffin  can  be  de- 
clared a  radical  cure  for  that  most  obsti- 
nate affection.  A.  Brindel  (Jour,  de 
Med.  de  Bordeaux,  July  27,  1902). 

Series  of  cases  in  which  paraffin  injec- 
tions were  successfully  employed  to  re- 
store the  inferior  turbinate  body  in  the 
treatment  of  atrophic  rhinitis.    A  white 
paraffin  with  a  melting-point  of  105"  F. 
(40.4°   C.)    was  employed.     Lake    (Lan- 
cet, Jan.  17,  1903). 
Tumors  of  the  Nasal  Cavities. 
Mucous  Polypi. — Polypi,  while  usually 
classed  under  the  head  of  new  growths, 
are  now  generally  believed  to  be  of  in- 
flammatory origin.     They  are  generally 
multiple  and  often  bilateral.    The  great 
majority   of   them   originate   from   the 
mucosa  covering  the  middle  turbinated 
bone.     MacDonald   describes  polypi  as 
ordinary   inflammatory   products   pecul- 
iarly modified  by  the  physical   condi- 
tions in  which  they  exist.     The  most 
striking  feature   of  the  polypus  is  its 
tendency  to  absorb  and  retain  moisture, 
which  gives  to  it  its  oedematous,  trans- 
parent, jelly-like  character. 

Symptoms. — The  symptoms  are  pri- 
marily those  of  obstructed  nasal  pas- 
sages. Ehinitis  is  present,  the  patient 
constantly  taking  fresh  colds.  During 
the  day  the  patient  sniffs  or  attempts 
to  force  air  through  the  nose  from  be- 
hind, while  at  night  he  usually  snores 
loudly.  Local  reflexes  are  often  present, 
such  as  cough  or  lacrymation,  while 
cerebral  symptoms  often  occur,  includ- 
ing dizziness  and  aprosexia.  The  sense 
of  smell  is  obtunded  or  lost.  All  of  these 
symptoms  are  much  aggravated  during 
eold  weather.  In  long-standing  cases 
asthmatic  symptoms  frequently  occur. 
But  whether  they  are  occasioned  by  a 
congestive  bronchitis  or  are  simply  re- 
flex phenomena  referable  to  nasal  dis- 
turbances it  is  not  always  easy  to  de- 
termine. Numerous  cases  of  hay  fever 
have  been  reported  in  which  polypi  were 
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present  and  yet  there  was  no  bronchial 
disturbance.  But,,as  a  rule,  if  the  polypi 
are  of  long  standing,  pharyngeal  and 
bronchial  catarrhs  are  apt  to  be  present. 

The  amount  of  nasal  discharge  may 
be  copious,  and  it  may  be  thinner  than 
the  discharge  of  ordinary  rhinitis;  in 
fact,  the  thin,  profuse,  watery  discharge 
known  clinically  as  naso-hydrorrhcea  is 
occasionally  a  symptom  of  polypus. 
Speech  is  peculiarly  modified. 

All  the  symptoms  of  polypi  are  ag- 
gravated during  wet  weather  on  account 
of  the  capacity  for  absorbing  moisture 
possessed  by  this  variety  of  growth. 

Polypi  may,  under  certain  circum- 
stances, cause  obstructive  symptoms  of 
the  ostium  maxillare,  nasal  duct,  and 
Eustachian  tube.  According  to  Griin- 
wald,  pus  is  present  in  about  86  per 
cent,  of  all  polypi,  while  the  presence 
of  a  polypus  usually  implies  sinus  dis- 
ease. 

Diagnosis. — The  existence  of  a  mu- 
cous polyp  or  polypi  can  be  suspected  by 
the  symptoms  of  long-continued  nasal 
obstruction,  the  nasal  discharge,  the  pe- 
culiar hollowness  of  the  voice,  and  the 
motion  of  these  growths,  whichis  easily 
appreciated  by  the  patient.  An  exami- 
nation of  the  nostrils,  however,  quickly 
shows  a  white,  transparent,  glistening 
enlargement,  which  resembles  no  other 
growth,  unless  it  is  adenosarcoma.  It 
is  probably  true  that  mucous  polypi 
sometimes  degenerate  into  a  form  of 
nasal  sarcoma.  In  some  instances  the 
appearance  of  the  two  growths  resemble 
one  another,  and  this  is  most  apt  to  be 
true  when  mucous  polypi  have  regrown 
several  times,  because  congestion  in- 
creases with  each  regrowth  of  the  mu- 
cous polypi  and  they  contain  more  con- 
nective tissue  and  blood-vessels  at  each 
regrowth. 

Sarcoma  of  the  nasal   passages   pre- 


sents a  granular  surface,  bleeds  easily, 
crumbles  away  in  pieces  when  attempts 
are  made  to  remove  it,  and  frequently 
involves  the  antrum  and  occasionally 
the  orbit. 

Etiology  and  Pathology. — While  the 
inflammatory  origin  of  polypus  is  gen- 
erally conceded,  it  is  impossible  to  state 
why  they  do  not  occur  with  equal  readi- 
ness in  all  cases  of  chronic  rhinitis  affect- 
ing the  middle  turbinated.  With  regard 
to  the  relation  of  polypus  to  ethmoiditis, 
this  association  has  often  been  recorded. 
There  does  not  seem  to  be  any  radical 
distinction  between  the  cedematous  gran- 
ulations which  accompany  ethmoidal  dis- 
ease and  polypi  which  are  unaccompanied 
by  the  latter  malady.  Polypi  often  con- 
tain fragments  of  bone  which  would 
seem  to  show  that  the  formations  orig- 
inate from  the  fungoid  granulations  asso- 
ciated with  ethmoidal  disease. 

It  was  formerly  supposed  that  develop- 
ment of  mucous  polypi  was  primary,  and 
suppuration  of  the  ethmoidal,  as  well  of 
the  maxillary  sinus,  secondary  to  these 
growths,  the  explanation  being  that  the 
presence  of  polypi  either  produced  an 
aggravated  rhinitis  or  else  mechanically 
closed  the  nasal  openings  into  the  max- 
illary sinus  and  the  ethmoidal  cells  and 
thus  produced  a  suppurating  inflamma- 
tion. It  is  generally  felt,  however,  that 
the  reverse  is  true,  and  that  mucous 
polypi  are  of  inflammatory  origin  and 
the  result  of  a  chronic  middle  turbinal 
rhinitis  and  ethmoidal  disease.  The 
character  of  this  ethmoidal  disease  is, 
as  a  rule,  simple  in  its  commencement; 
but,  as  the  result  of  enlargement  of  the 
middle  turbinated  and  of  the  develop- 
ment of  this  cedematous  granulation- 
tissue,  or  of  polypi,  suppuration  usually 
occurs  later. 

Nasal  polypi  are  not  myxedematous 
growths,  but  pendent  tissue  in  the  nose, 
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which  has  assumed  that  shape  because 
of  the  effusion  of  serum  into  it  from  the 
blood-vessels.     While  in  the  fluid  of  a 
polyp  there  is  some  mucin  derived  from 
glandular  structure  the  polyp  may  con- 
tain, and  here  and  there  by  careful  focus- 
ing an  occasional   embryonal  new  con- 
nective-tissue cell  may  be  seen,  there  is 
little  or  no  new  formation  of  tissue,  but 
on  the  contrary  a  separation  of  the  fibres 
of  the  pre-existing  subepithelial  stroma 
by   serous   effusion.      Jonathan   Wright 
(Med.  Record,  Jan.  26,  1901). 
Pedunculated  polypi   and  the   condi- 
tion of  thickening  on  the  anterior  face 
of     the     middle     turbinated     formerly 
termed  "sessile  polypi"  are  histologically 
identical,  differing  only  in  their  cedema- 
tous  quality.     Polypi  occur  much  more 
frequently  in  men  than  in  women  and 
are   rarely   seen  in   patients   under  the 
twentieth  year. 

Treatment. — The  old  method  of  op- 
erating by  traction  with  forceps  is  no 
longer  in  vogue.  The  removal  can  be 
much  more  easily  and  thoroughly  ef- 
fected by  means  of  the  cold  wire-snare. 
A  5-per-cent.  solution  of  cocaine  is  suffi- 
cient to  relieve  pain  and  to  reduce  con- 
gestion and  swelling  so  that  the  polypi 
may  be  easily  seen,  grasped,  and  re- 
moved. Very  little  bleeding  follows 
their  removal,  but  it  is  better  to  tighten 
the  cold  snare  slowly  in  order  that  the 
polypi  may  be  removed  at  their  attach- 
ment. Three  or  four  operations  are 
sufficient  to  clear  both  nasal  passages. 
The  thickened  tissue  covering  the  mid- 
dle turbinated  bone  can  be  excised  with 
nasal  scissors  and  removed  with  the 
cutting-forceps. 

After  the  polypi  have  been  taken 
away  the  nasal  passages  should  be  irri- 
gated at  least  twice  a  day  with  proper 
disinfectants  used  with  a  post-nasal 
syringe.  The  patient  should  visit  his 
physician  at  least  once  a  month  in  order 
to  ascertain  if  there  is  any  attempt  at 


regrowth,  and  that  it  may  be  prevented 
by  the  application  of  the  galvanocautery 
to  the  cicatrix.  After  careful  cauteriza- 
tion there  is  often  no  disposition  toward 
regrowth.  In  removing  polypi  as  little 
as  possible  of  the  normal  structures  of 
the  nose  should  be  sacrificed  in  order 
to  prevent  the  development  of  chronic 
purulent  rhinitis. 

In  considering  the  prognosis  in  cases 
of  mucous  polypi,  it  should  be  remem- 
bered that  these  growths  are  inflamma- 
tory swellings  resulting  from  a  middle 
turbinated  and  ethmoidal  inflammation. 
After  they  have  been  entirely  removed, 
therefore,  there  remains  enlargement  of 
the  middle  turbinated  bone  itself,  and 
extensive  tissue  thickening  on  the  an- 
terior, posterior,  and  the  internal  face 
of  the  middle  turbinated.  The  portion 
wedged  in  between  the  middle  turbi- 
nated and  the  septum  may  require  re- 
duction or  complete  removal.  A  portion 
of  the  middle  turbinated  bone  itself  will 
perhaps  require  to  be  taken  away,  in 
order  to  obtain  nasal  respiration  and 
drainage  and  to  reach  the  seat  of  sup- 
puration in  the  anterior  ethmoidal  cells 
and  to  relieve  the  painful  symptoms 
which  accompany  a  suppurating  eth- 
moiditis.  While  it  is  safe  to  promise 
the  quick  removal  of  mucous  polypi,  it 
should  be  remembered  that  the  patient 
is  frequently  left  with  a  chronic  rhinitis 
not  easily  corrected. 

Miscellaneous  Tumors.  —  Fibromata 
originating  in  the  anterior  nasal  cavities 
proper  are  exceedingly  rare.  Indeed,  it 
is  probable  that  the  majority  of  cases 
reported  as  such  were  mistaken  for  other 
growths.  Removal  with  the  wire  snare 
is  the  only  measure  indicated. 

Papillomata.  —  These  wart -like 
growths  are  somewhat  less  rare  than  the 
former  neoplasms.  They  are  usually 
situated  in  the  anterior  portion  of  the 
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septum  or  wall,  or  on  the  floor  of  the 
nasal  cavity.  They  may  grow  sufficiently 
to  cause  obstruction  and  bleed  easily. 
They  are  readily  removed  with  the  snare. 
Cysts. — These  growths  are  occasion- 
ally met  with  in  the  nasal  cavities  at  the 
anterior  end  of  the  middle  turbinated 
bone.  They  usually  contain  yellow,  vis- 
cid liquid.  They  cause  obstruction  and 
sometimes  quite  severe  pain,  and  are 
often  associated  with  mucous  polypi, 
from  which  they  differ  by  their  hard- 
ness. They  may  either  be  perforated  by 
means  of  the  burr  or  trephine,  or  cut  off 
with  rongeur  forceps  or  a  strong  wire 
snare. 

Sarcomata  can  no  longer  be  con- 
sidered as  rare,  judging  from  the  num- 
ber of  cases  reported.  Eepeated  epis- 
taxis,  increasing  obstruction  and  pain 
at  the  brow,  sometimes  radiating  to  the 
temple,  are  the  most  prominent  symp- 
toms. The  growth  being  usually  located 
in  the  upper  part  of  the  nasal  cavity  in- 
volved, orbital  pressure  may  occur, — 
exophthalmos,  widening  of  the  bridge  of 
the  nose,  etc.,  being  occasionally  pro- 
duced. 

When  the  growth  can  be  reached,  re- 
moval with  the  snare  and  subsequent 
curetting  are  sometimes  possible.  But 
often  the  location  of  the  tumor  is  such 
as  to  expose  the  patient  to  meningitis, 
even  if  simpler  measures  such  as  cauter- 
ization by  chemicals  or  the  cautery  are 
tried. 

The  writer  reports  four  new  eases  of 
sarcoma  of  the  nasal  passages.  His 
series  of  150  eases  includes  nearly  all 
of  the  111  eases  reported  by  Gibbs  and 
Bosworth.  It  would  seem  from  these 
eases  that  sarcoma  of  the  nasal  cham- 
bers has  a  less  malignant  tendency  than 
when  occurring  elsewhere.  Treatment 
is  surgical  or  by  Coley's  toxin.  Intra- 
nasal operations,  according  to  the 
author,  give  better  results  than  the 
extremely      radical      extranasal      ones. 


Watson     (American    Medicine,    Apr.    2, 
1904). 

Carcinoma  seldom  develops  in  the 
nasal  cavities.  It  resembles  sarcoma  in 
its  development,  though  haemorrhage  is 
apt  to  occur  later.  Eemoval,  when  the 
diagnosis  has  been  proved  by  microscop- 
ical examination,  is  useless. 

Septum,  Diseases  of  the. 

Abscess. — Abscess  of  the  septum  is 
by  no  means  rare.  It  is  usually  due  to 
a  blow  on  the  nose,  but  may,  though 
seldom,  be  idiopathic  or  associated  with 
perichondritis  or  erysipelas.  The  trau- 
matic abscess  is  usually  a  suppurating 
hematoma,  the  formation  of  pus  having 
been  antedated  by  the  extravasation  of 
blood  from  the  effects  of  the  blow. 

Occasionally  abscess  of  the  septum  is 
a  complication  of  nasal  diphtheria  and 
scarlet  fever.  It  has  been  noted  in  chil- 
dren as  a  result  of  foreign  bodies,  and 
it  may  be  caused  by  sepsis  through  any 
abrasion,  occasioned,  for  example,  by 
uncleanly  methods  of  treatment.  It  oc- 
casionally follows  the  use  of  the  galvano- 
cautery  on  the  nasal  partition,  but  it 
very  seldom  complicates  a  wound  pro- 
duced by  the  saw  or  any  cutting  instru- 
ment. 

The  most  frequent  seat  of  septal  ab- 
scess is  the  anterior,  inferior  part  of  the 
septum,  and  when  of  traumatic  origin 
is  generally  bilateral.  The  majority  of 
cases  occur  in  children. 

Symptoms. — The  abscess  does  not  ap- 
pear, as  a  rule,  until  a  considerable  time 
after  the  blow  or  fall.  After  the  period 
of  incubation  the  pus  forms  rapidly  and 
the  tumefaction  quickly  obstructs  the 
nose. 

In  the  acute  cases  the  nose  is  painful 
and  swelled  and  the  congestion  may  even 
extend  to  the  cutaneous  surface.  Ex- 
amination   with    the    nasal    speculum 


NASAL  CAVITIES.     SEPTUM.     DEVIATIONS. 


587 


shows  the  nasal  openings  closed,  usually 
on  both  sides,  by  red  swellings,  which 
can  be  easily  retracted  by  the  pressure 
of  the  probe.  Sometimes  it  requires  the 
use  of  cocaine  to  determine  that  the 
swellings  are  a  part  of  the  septum  and 
not  attached  to  the  turbinated  wall.  It 
is  important  to  remember  that  cocaine 
does  not  reduce  abscess-swellings  of  the 
septum  as  it  does  turbinal  congestions. 

Perforation  of  the  septum  rarely  re- 
sults from  an  abscess  unless  long  neg-- 
lected  or  treated  unscientifically.  But 
there  is  danger  of  weakening  the  an- 
terior support  sufficiently  to  occasion 
some  depression  at  the  tip  of  the  nose. 

Treatment. — The  abscess  should  be 
punctured  with  a  narrow-bladed  knife 
after  cocaine  has  been  applied.  The 
nostrils  should  be  irrigated  with  a  1  to 
4000  mercuric  bichloride  or  a  25-per- 
cent, solution  of  boroformalin.  Ee- 
covery,  as  a  rule,  is  very  rapid. 

Hematoma. — In  most  cases  of  trau- 
matic abscess  an  extravasation  of  blood 
occurs  directly  after  the  injury,  and 
forms  a  nidus  for  the  development  of 
the  future  abscess;  but  we  may  have 
abscesses  without  previous  hsematoma, 
while  ha?inatoma  does  not  always  sup- 
purate. 

Deviations  of  the  Septum. — Anom- 
alies of  the  septum,  while  almost  uni- 
versal in  frequency,  are  able  to  cause 
such  serious  inconvenience  and  harm  in 
many  cases  that  it  is  best  to  regard  them 
as  pathological,  especially  as  their  recti- 
fication is  followed  by  decided  improve- 
ment. 

The  departures  from  the  normal  are 
of  two  kinds,  viz.:  local  thickenings, 
which  are  spoken  of  as  spurs  or  crests 
according  to  their  extent,  and  deviations, 
in  which  the  septum  is  simply  bent  in 
one  of  many  possible  ways. 


Symptoms. — Many  of  the  minor  de- 
grees are  quite  free  from  active  symp- 
toms, and  even  in  severe  forms  the  ex- 
ternal deformity  may  be  the  chief  sign 
of  abnormality.  When  symptoms  are 
present  they  assume  the  form  of  nasal 
obstruction  and  catarrh;  as  already 
stated  under  the  head  of  chronic  rhi- 
nitis, that  condition  appears,  in  the  ma- 
jority of  cases,  to  depend  almost  entirely 
for  its  chronicity  upon  septal  anomalies. 

The  symptoms  of  obstruction  do  not 
differ  from  those  due  to  nasal  stenosis 
from  other  causes. 

In  some  sigmoid  deformities  both  nos- 
trils may  be  obstructed.  The  contact 
between  a  deviated  septum  and  the  tur- 
binated side  of  the  nose  produces  a 
chronic  congestion  probably  quite  as 
much  from  irregular  atmospheric  press- 
ure-effects as  from  simple  irritation, 
which  give  rise  to  repeated  attacks  of 
rhinitis.  As  a  result  of  a  general  nasal 
catarrh,  pharyngeal  and  laryngeal  in- 
flammations develop.  The  local  disorder 
progressing  slowly,  the  patient  does  not 
consult  the  rhinologist  until  he  suffers 
great  inconvenience  from  nasal  obstruc- 
tion. 

In  addition  to  the  ordinary  deformity, 
— one  side  of  the  nose  being  more 
prominent  than  the  other,  and  the  tip 
of  the  nose  turned  from  the  middle  line 
of  the  upper  lip, — the  anterior  cartilage 
is  so  enlarged  and  bent  as  to  show  promi- 
nently in  one  or  other  of  the  nostrils. 

The  character  of  the  deviation  can  be 
determined  by  using  the  nasal  specu- 
lum: a  convexity  will  be  found  in  one 
nostril,  its  long  axis  running  vertically, 
horizontally,  or  obliquely,  and  a  corre- 
sponding concavity  in  the  other.  There 
is  usually  a  large  amount  of  extra  thick- 
ening at  the  point  of  greatest  convexity. 
In  the  concave  nostril  prominent  spurs 
and  crests  are  frequently  seen  running 


5SS 


NASAL  CAVITIES.     SEPTUM.     DEVIATIONS. 


horizontally  along  the  sutural  ridge 
which  binds  the  septum  to  the  superior 
maxilla. 

Etiology. — In  spite  of  the  fact  that 
the  rhinologist  constantly  sees  abnormal 
conditions  of  the  nasal  septum,  and  has 
an  unlimited  opportunity  for  studying 
them,  it  remains  true  that  in  the  ma- 
jority of  instances  it  is  difficult  to  deter- 
mine the  exact  causes  of  septal  devia- 
tions. Sir  Morell  Mackenzie  examined 
2150  skulls,  and  of  these  a  little  more 
than  76  per  cent,  presented  some  degree 
of  deviation:  38  per  cent,  to  the  left, 
28  to  the  right,  and  the  remainder  ir- 
regular. 

It  is  usually  a  matter  of  more  or  less 
conjecture  whether  in  a  given  case  the 
deviation  has  been  occasioned  by  con- 
genital causes  or  errors  of  development 
in  very  young  life,  or  the  pressure-effects 
of  hypertrophy  of  some  other  bony  por- 
tion of  the  nose, — as,  for  instance,  press- 
ure of  the  middle  turbinated  upon  the 
septum, — or  whether  it  is  caused  by  the 
large  variety  of  traumatic  influences. 
Undoubtedly,  in  many  instances  several 
of  the  factors  named  have  exerted  an  .in- 
fluence. In  a  large  majority  of. the  cases 
of  thickening  of  the  partition  resulting 
in  spurs  and  crests,  the  etiology  cannot 
well  be  defined  unless  we  are  willing  to 
be  satisfied  with  the  results  of  simple 
catarrhal  inflammation.  Many  observers 
are  content  to  believe  that  traumatic 
causes  are  the  most  frequent.  Hardly 
a  case  appears  in  which  there  is  not  some 
history  of  a  blow  or  fall.  But  actual 
fracture  or  dislocation  of  the  septum  is 
not  a  common  occurrence,  and  blows  are 
rarely  so  severe  at  the  time  as  to  pro- 
duce deformity.  Still,  the  fact  that  men 
are  much  more  commonly  affected  than 
women,  would  tend  to  sustain  the  trau- 
matism hypothesis. 

Post-nasal    adenoids   and   the   subse- 


quent frequent  attacks  of  acute  catarrhal 
rhinitis  are  probably  the  most  potent 
factors  in  causing  deviation  of  the  sep- 
tum, the  sequence  of  injurious  results 
being  as  follows:  The  post-nasal  space 
filled  with  lymphoids;  nasal  stenosis; 
chronic  mouth-breathing;  the  cheek- 
muscles  extended  and  pressing  hard 
upon  the  superior  maxilla  diminish  the 
lateral  diameter  of  this  bone,  force  up- 
ward the  arch  of  the  hard  palate,  and  so 
shorten  the  vertical  measurement  be- 
tween the  base  of  the  skull  and  the  roof 
of  the  mouth  in  which  the  nasal  parti- 
tion must  develop.  The  shortened  di- 
ameter necessitates  curvature  of  the 
nasal  partition  upon  itself  in  one  of  the 
many  forms.  Perhaps  traumatism  is 
frequently  added  as  a  cause  to  the  above 
conditions. 

When  a  nasal  septum  is  widely  devi- 
ated from  the  median  line  and  there  is 
no  history  or  evidence  of  post-nasal  ade- 
noids, and  the  roof  of  the  mouth  is  not 
high,  we  may  believe  that  traumatism 
has  probably  been  the  cause  of  the  mis- 
chief. Enlargetnents  of  the  middle  tur- 
binated bone  are  sometimes  sufficient  to 
push  over  the  bony  part  of  the  nasal 
partition.  Hypernutrition  of  any  por- 
tion of  the  septum,  especially  along  the 
sutural  lines,  produces  congestion  and 
local  thickness:  spurs  and  crests.  Ir- 
regular development  from  different  cen- 
tres of  growth  would  be  sufficient  to  dis- 
tort the  nasal  septum  from  a  straight 
line. 

Again,  a  single  nasal  passage  may  be 
blocked,  which  tends  to  a  greater  de- 
velopment of  the  free  nostril  and  a 
deviation  of  the  partition  toward  the 
occluded  side. 

Of  1050  patients  indiscriminately  ex- 
amined personally,  only  100  had  normal 
noses;  that  is  to  say,  fairly  vertical 
septa  and  symmetrical  nasal  cavities. 
The  ages  of  the  patients  varied  from  one 
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year  to  eighty.    It  was  rare  to  find  any 
obstruction,    unless    due    to    temporary 
causes,   below    ten    years    of    age.     The 
above   statistics  showed  that   nasal   ob- 
struction was  seldom  or  never  congen- 
ital, was  rare  below  ten  years  of  age, 
and   was   more   common   after   puberty. 
If    from    any    cause — e.g.,    paralysis    or 
paresis    of   the   nasal    dilators,    injuries, 
inflammations  of  cartilage,  enlarged  in- 
ferior turbinals,  polypi,  catarrh,  etc. — one 
nostril  becomes  blocked  up,  the  stream 
of  air  passing  out  of  the  one  nasal  cavity 
into  the  lungs  exhausts  the  air  in  the- 
closed  nasal  cavity,  with  the  result  that 
the  walls  of  the  nasal  chambers  become 
acted  upon  by  a  pressure  exactly  in  pro- 
portion   to    the    degree    of    rarefaction. 
Hence  we  have  varying  degrees  of  septal 
deviation  and  pinched  and  approximated 
upper  maxillary  bones,  while  upon  the 
palate    the    effect    is   to   produce    high- 
arching,  with  consequent  irregular  erup- 
tion of  teeth.    Mayo  Collier  (Med.  Press 
and  Circ,  Nov.  20,  '95). 
Treatment. — Fortunately,   in  a  large 
majority  of  instances  the  patient   con- 
sults the  rhinologist,  not  to  have  the  ex- 
ternal deformity  corrected,  because  it  is 
not  sufficient  to  be  a  matter  of  much 
importance,  but  rather  to  have  the  ob- 
struction to  nasal  respiration  removed. 
It  is  again  fortunate  that  usually  the 
partition  is  so  thickened  that  enough  of 
the  convex  side  can  be  removed  to  se- 
cure ample  breathing  space  without  per- 
forating the  septum,  and  without  the 
necessity  of  the  more  severe  operation  of 
fracturing  the  nasal  partition.     Nearly 
every  rhinologist  has  devised  some  in- 
strument for  the  removal  of  a  portion 
of  the  nasal  septum,  or  for  its  forcible 
replacement  in  the  median  line.     The 
saw   is   probably   used  more   than   any 
other   instrument,   and   it   is   especially 
applicable    to    cartilaginous    deviations, 
which    are    the    most    common    variety. 
Nasal  saws  have  not,  up  to  the  present 
time,  been  made  sufficiently  strong  so 
that   bony    deviations    or    enlargements 


can  be  easily  excised  with  them.     En- 
larged   antero-posterior    sutural    ridges 
which  fill  the  inferior  meatus  are  best 
removed  with  «tout  scissors  or  with  a 
trephine.     Small  spurs  can  be  reduced 
by  a  galvanocautery-puncture,  and  some- 
times with  chromic  acid.    Electrolysis  is 
also  recommended  by  various  clinicians. 
Conclusions   from   21    cases   in    which 
electrolysis  was  used  as  a  treatment  for 
deviations,  spurs,  and  ridges  of  the  nasal 
septum:      (a)   The  results  are  favorable 
in  most  cases,  but  the  method  is  neither 
so  simple  nor  so  sure  as  the  usual  sur- 
gical means.     (6)  It  should  be  limited  to 
those  cases  in  which  it  is  impossible  to 
carry  out  surgical  treatment,  either  on 
account    of    the    disinclination    or    dis- 
ability of  the  patient,     (c)   Electrolysis 
requires    an     experienced    specialist    to 
carry  it  out.     (d)   Cartilage  yields  more 
readily  than  bone,     (e)  Osteoma  is  more 
easily  removed  than  normal  bone,      (f) 
Only  growths  of  small  size  are  success- 
fully removed  by  electrolysis,     (ff)   Per- 
foration and  sloughing  result  from  the 
use  of  too-powerful  or  too-prolonged  cur- 
rent,    (h)  Ten  to  27  milliamperes  of  cur- 
rent were  used  for  a  time,  varying  from 
twelve  to  twenty-seven  minutes.     W.  L. 
Eallenger     (Jour.    Amer.    Med.     Assoc, 
Jan.  11,  '96). 

There  is  no  single  operation  suitable 
for  all  cases  of  deflection  of  the  nasal 
septum.  Each  ease  should  be  a  study 
unto  itself  and  the  judgment  of  the 
surgeon  must  determine  the  operative 
measure  best  suited  to  that  particular 
case.  The  Aseh  operation  is  eminently 
satisfactory  in  the  large  number  of  cases 
in  which  the  cartilaginous  septum  is 
alone  deflected.  Osseous  deviation  and 
cartilagino-osseous  deviations  are  not 
suitable  for  correction  by  the  Asch 
method. 

Deviations  of  both  the  cartilaginous 
and  osseous  septum  offer  the  most  dif- 
ficult problem  to  solve,  and  no  one 
operation  meets  eveiy  indication,  but  in 
many  cases  the  Watson-Gleason  opera- 
tion, modified  to  suit  the  case,  offers  a 
good  chance  for  success. 

Careful  observation  will  discover  a 
fair  proportion   of   eases   in   which   the 
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removal  of  spurs,  either  cartilaginous 
or  bony,  or  both,  will  accomplish  the 
best  result ;  and  it  is  more  desirable 
to  attain  the '  result  by  this  method 
than  by  the  more  formidable  division  of 
the  septum.  There  are  a  certain  number 
of  cases  which  must  be  classed  as  in- 
operable. Perforations  occur  in  about 
the  same  number  of  eases  in  all  opera- 
tions in  which  an  entire  division  of 
the  tissues  of  the  septum  is  effected. 
J.  S.  Gibb  (Journal  of  the  American 
Medical  Association,  October  29,  1904). 

Mitch  has  been  written  about  the  ad- 
visability of  first  taking  away  the  mucous 
covering  before  excising  the  cartilage  in 
order  not  to  sacrifice  mucous  membrane, 
but  thus  far  attempts  in  this  direction 
have  not  been  very  successful.  When 
the  nasal  saw  is  used  the  patient's  head 
should  be  turned  toward  the  affected 
side  in  order  that  the  convexity  of  the 
cartilage  may  be  made  as  prominent  as 
possible.  The  beginning  of  the  incision 
can  be  made  with  the  saw  almost  at  right 
angles  to  the  septum.  After  the  cutting 
has  been  commenced  the  saw  can  gradu- 
ally be  turned  so  that  the  teeth  are 
downward.  When  the  cut  has  been  car- 
ried down  to  the  sutural  line  and  the 
bone  is  reached,  time  will  be' saved  by 
finishing  the  incision  with  nasal  scissors 
and  removing  with  forceps.  Thorough 
washing  of  the  nose  before  the  operation 
is  required,  but  after  the  section  has  been 
completed  it  is  better  to  keep  the  wound 
covered  with  compound  stearate  of  zinc 
and  boric  acid  for  at  least  two  or  three 
days.  Attempts  to  keep  the  nasal  pas- 
sages in  anything  like  an  aseptic  condi- 
tion will  prove  a  failure,  and  there  is 
much  more  likelihood  of  septic  symp- 
toms when  the  nostrils  are  frequently 
washed  than  when  the  nasal  wound  is 
protected  by  boric  acid  or  some  other 
equally-good  germicide. 

After  using  the  powder  a  few  days, 
the  nasal  passages  can  be  washed  and 


oiled.  The  scar-tissue  at  the  pQint  of 
sawing  can  be  made  moist  and  slippery 
by  resorting  to  massaging  with  a  stimu- 
lating disinfectant,  such  as  boroforma- 
lin. 

I  use  the  cautery  or  chromic  acid  only 
when  there  are  small  points  to  be  re- 
duced. Asch's  operation,  in  which  the 
septum  is  cut  through  and  forcibly  car- 
ried to  the  median  line,  is  indicated 
when  the  partition  is  so  thin  that  it  can- 
not be  sufficiently  excised  and  so  it  be- 
comes necessary  to  carry  the  entire  sep- 
tum in  the  median  line.  Two  different- 
shaped  scissors  are  employed,  the  one  to 
cut  through  the  bent  septum  in  a  hori- 
zontal line,  the  other  at  right  angles  to 
the  first  cut  in  a  vertical  line;  the  four 
points  are  then  pushed  through  from  the 
convex  side  into  the  concave  side,  so  that 
the  redundancy  of  tissue  can  overlap  in 
the  wider  nostril.  The  entire  partition 
is  then  forcibly  carried  to  the  median 
line  with  a  large  pair  of  flat-bladed  for- 
ceps, and  the  septum  is  retained  with 
cork  or  celluloid  nasal  tubes,  which  can 
be  removed  daily,  and  the  nasal  passages 
cleaned.  The  bleeding  is  profuse  when 
the  cutting  is  made,  but  usually  ceases 
quickly.  The  local  application  of  a  so- 
lution of  suprarenal  extract  may  be  used 
to  prevent  .this,  however. 

Aqueous  extract  of  suprarenal  capsule 
is  a  powerful  local  vasomotor  constric- 
tor, and  a  contractor  of  erectile  tissue; 
it  is  safe  to  use  in  a  very  considerable 
amount,  without  dangerous  or  deleteri- 
ous effects  locally  or  as  regards  the 
general  constitution.  These  effects  can 
be  produced  any  number  of  times  with- 
out entailing  any  vicious  habit,  either 
in  the  tissue  or  in  the  individual.  It 
seems  to  heighten  the  effect  of  any  drug 
used  locally  after  it.  In  acute  conges- 
tions it  has  its  widest  application  and 
greatest  opportunity  for  good,  but  in 
certain  chronic  conditions  of  the  hay- 
fever  type,  when  redundant  tissue  seems 
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prone  to  develop,  it  can  be  relied  upon. 
H.  L.  Swain  (Med.  Record,  May,  '98). 

Use  of  the  suprarenal  gland,  in  the 
form  of  an  aqueous  extract  freshly  pre- 
pared, advised.  Ten  grains  of  the  dried 
gland  mixed  with  2  drachms  of  water 
and  filtered  will  form  a  lO-per-cent.-solu- 
tion  filtrate.  This  aqueous  extract  is 
the  most  powerful  astringent  known.  It 
has  been  of  great  value  in  treating  in- 
flammatory conditions  of  the  eye.  For 
inflammation  or  congestion  of  the  mu- 
cous membrane  of  the  ear  it  is  of  great 
value,  as  well  as  for  inflammatory  eon-, 
ditions  of  the  nasal  passage.  It  has 
been  used  to  advantage  for  stricture  of 
the  urethra,  for  certain  skin  diseases,  for 
pernicious  anaemia,  for  Addison's  disease, 
for  exophthalmic  goitre,  and  as  a  tonic 
to  the  heart-muscle.  It  is  test  admin- 
istered by  placing  a  few  drops  of  the 
extract  on  the  tongue.  Bates  (Med. 
Record,  Oct.  8, '98). 

In  all  cases  where  the  turbinates  have 
been  cauterized  with  electricity  the  op- 
erations have  been  followed  without  the 
loss  of  blood.  Removal  of  spurs  of  the 
septum  have  become  under  its  use  prac- 
tically bloodless.  The  nose  is  cleansed 
with  an  alkaline  solution;  a  4-per-cent. 
solution  of  eucaine  is  then  applied  upon 
a  pledget  of  cotton,  which  remains  in  situ 
for  five  to  six  minutes,  then  removed; 
this  is  followed  by  a  4-per-cent.  solution 
of  the  suprarenal  capsules  applied  to  the 
surface  in  like  manner.  W.  F.  South- 
hard  (Pacific  Med.  Jour.,  Nov.,  '9S). 

Suprarenal  extract  has  two  distinct 
actions  on  the  mucosa  of  the  respiratory 
tract:  it  blanches  the  tissue,  and  at  the 
same  time  constringes  it.  The  blanching 
effect  is  not  so  great  in  the  larynx  and 
pharynx  as  in  the  nasal  cavities.  The 
drug  acts  only  on  mucous  surfaces,  and 
its  influence  is  absolutely  local:  no  tis- 
sues are  affected  except  those  in  contact 
with  the  drug.  Personal  mode  of  appli- 
cation is  as  follows:  The  parts  to  be 
operated  upon  are  covered  with  a  pledget 
of  cotton  saturated  with  the  adrenal, 
which  is  allowed  to  remain  for  five  min- 
utes. This  is  removed  and  a  solution 
of  cocaine  cr  eucaine  of  whatever 
strength  desired  is  applied  in  the  same 
manner   for   a    similar   length    of   time. 


This  is  also  removed  and  a  fresh  piece 
of  cotton  with  the  adrenal  solution  is 
again  pressed  against  the  tissues  for 
another  five  minutes,  and  when  this  is 
removed  it  will  be  found  that  the  parts 
are  perfectly  bloodless  and  totally  anaes- 
thetic. The  operation  can  then  be  read- 
ily performed.  The  duration  of  its  effect 
depends  much  upon  the  method  of  appli- 
cation. The  majority  of  cases  will  show 
some  anaemia  of  the  mucosa  from  one  to 
five  hours  after  the  application  of  the 
drug.  It  has  no  anaesthetic  influence, 
but  it  tends  to  prolong  the  anaesthesia 
of  cocaine  when  combined  with  that 
drug.  Seymour  Oppenheimer  (N.  Y. 
Med.  Jour.,  Aug.  18,  1900). 

The  nasal  tube  in  the  wide  nostril  is 
not  needed  more  than  a  day  or  two,  but 
is  kept  in  the  narrow  nostril  for  two 
weeks. 

There  is  apt  to  be  a  slight  rise  of  tem- 
perature the  second  and  third  days,  and 
possibly  an  acute  pharyngitis.  This 
operation  should  not  be  performed  un- 
less there  is  external  deformity  which 
needs  correction.  It  should  rarely  be 
performed  if  sufficient  breathing  space 
can  be  secured  by  excising  a  portion  of 
the  septum. 

Perforation  of  the  septum  in  adults 
not  regarded  as  a  serious  accident,  be- 
cause the  supporting  structures  of  the 
nose  are  developed  and  will  maintain 
their  position.  But  in  children,  where 
the  nasal  structures  are  imperfectly  de- 
veloped and  still  in  the  process  of 
growth,  perforation  of  the  septum  is 
quite  liable  to  cause  a  falling  in  or  de- 
pression of  the  top  of  the  nose,  and  par 
ticularly  in  the  cartilaginous  portion. 
The  intentional  perforation  of  the  sep- 
tum, because  it  is  deviated  or  deformed, 
should  never  be  resorted  to.  J.  0.  Roe 
(N.  Y.  Med.  Jour.,  Dec.  1,  '94). 

Perforations  of  the  nasal  septum,  situ- 
ated near  the  posterior  edge  of  the  car- 
tilage of  the  septum,  and  of  not  too 
great  a  size,  are  seldom  of  any  serious 
pathological  importance.  There  is  a 
class  of  perforations,  however,  which  is 
deserving    of   more   attention    than    has 
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heretofore  been  given  to  it,  namely :  the 
more  or  less  extensive  injuries  some- 
times produces  in  the  course  of  opera- 
tions on  the  septum,  and  involving  a 
loss  of  substance  in  the  vomer.  Such  an 
accident  is  apt  to  occur  during  the  at- 
tempted removal  by  means  of  the  saw 
of  what  appears  to  be  a  septal  ridge,  but 
what  in  reality  is  a  sharp  horizontal  de- 
flection of  an  unusually  thin  septum. 
Instead  of  a  ridge  being  removed,  a  long 
narrow  opening,  parallel  with  the  floor 
of  the  nose,  is  made  between  the  two 
nasal  cavities.  In  several  cases  coming 
under  personal  observation  in  which  this 
accident  occurred,  the  patient  suffered 
marked  symptoms  of  general  shock, 
quite  out  of  proportion  to  the  apparent 
importance  of  the  injuries  inflicted. 
Delavan  (Jour,  of  Laryn.,  Feb.,  '95). 

Two  hundred  operations  for  deviated 
septum  performed  by  Aseh's  method. 
Of  these  cases,  So  per  cent,  resulted  in 
the  complete  straightening  of  the  sep- 
tum, while  in  the  remainder  some  degree 
of  deflection  was  retained,  but  in  no 
case  was  this  sufficient  to  cause  any 
stenosis  or  discomfort;  so  that  in  all  a 
cure  may  be  said  to  have  followed,  as 
far  as  symptoms  are  concerned.  Perfo- 
rations of  the  septum  occurred  in  about 
2  per  cent,  of  the  cases,  but  they  were 
only  of  the  size  of  pin-heads.  Mayer 
(Med.  Rec,  Feb.  5,  '9S). 

New  operation  for  deviations  of  the 
nasal  septum  consists  in  sawing  a  U- 
shaped  flap  around  the  deviation,  base 
upward,  then  pushing  that  flap  upward 
into  the  unobstructed  passage  so  as  to 
break  the  resiliency  of  the  cartilage, 
and  then  allowing  it  to  drop  down  over 
the  opening  like  a  trap-door.  No  sup- 
port by  pins  or  tubes  has  usually  been 
required.  E.  B.  Gleason  (Phila.  Poly- 
clinic, No.  34,  '98). 

A  simplified  operation — a  combination 
of  those  of  Roberts  and  Moure.  After 
cocainizing  both  sides  of  the  nasal  sep- 
tum a  stout  darning  needle  is  introduced 
into  the  free  nostril  and  passed  through 
the  septum  on  the  concave  side  anterior 
to  the  concavity.  Having  passed 
through  to  the  other  side  it  is  then  used 
as  a  lever  to  press  back  the  convex  part 
into  the  concave  side,  and  is  then  passed 


back  through  the  septum  so  as  to  retain 
it  in  this  position.  Nitrous-oxide  gas 
is  now  administered  and  Moure's  shears 
introduced ;  the  cartilage  is  cut  through 
horizontally  below  the  deflection,  and 
then  obliquely  in  front  of  it  and  above 
it,  parallel  to  the  ridge  of  the  nose,  the 
incisions  not  meeting  below  and  in  front. 
The  cartilage  is  then  manipulated  at  the 
incisions  so  as  to  encourage  overriding, 
and  the  needle  is  left  in  situ  for  a  week, 
a  piece  of  rubber  tubing  being  placed 
over  it,  to  lessen  the  pressure  on  the 
soft  parts  in  front.  When  the  deflection 
is  accompanied  by  any  considerable 
amount  of  thickening,  this  should  be 
shaved  off  beforehand,  preferably  at  an 
interval  of  a  couple  of  weeks,  though  it 
may  be  done  at  the  time.  Dundas  Grant 
(Brit.  Med.  Jour.,  Aug.  30,  1902). 

Clarence  C.  Rice, 

New  York. 

NASAL  NEUROSES.  See  Respira- 
tory Organs,  Neuroses  of. 

NASO-PHARYNX,  DISEASES  OF. 

Post-nasal  Adenoid  Growths  (Adenoid 
Vegetations) . 

The  recognition  of  this  condition  has 
been  of  inestimable  -value  to  humanity. 
To  Wilhelm  Meyer,  of  Copenhagen,  is 
due  the  credit  of  having  first  brought  the 
subject  in  its  clinical  and  pathological 
aspects  before  the  medical  world. 

Symptoms. — Among  the  earliest  symp- 
toms characterizing  post-nasal  adenoid 
hypertrophy  is  obstruction  to  nasal  res- 
piration. The  naso-pharyngeal  stenosis 
may  be  partial  or  complete,  this  depend- 
ing upon  the  size  and  position  of  the 
vegetations  and  upon  the  accompanying 
inflammation.  Even  with  partial  occlu- 
sion, however,  the  patient  often  finds  it 
more  comfortable  to  breathe,  at  least 
partially,  through  the  mouth.  Dryness 
of  the  throat  on  waking  is  often  com- 
plained of.  This  is  due  to  the  mouth- 
breathing,  and  forms  the  source  of  vari- 
ous pharyngo-laryngeal  disturbances. 
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Among  4080  patients  suffering  from 
affections  of  the  nose,  throat,  or  ear,  426 
had  adenoid  tumors  in  the  vault.  Of 
these  69  per  cent,  had  symptoms  of  nasal 
obstruction;  37  per  cent,  suffered  with 
tonsillitis  or  pharyngitis;  59  per  cent, 
had  ear  complications,  of  whom  110  were 
cases  of  suppurative  otitis  and  142  were 
cases  of  deafness  without  suppuration. 
Y.  Arslan  (Jour,  of  Laryn.,  etc.,  Dee 
'95). 

Still,  cases  are  sometimes  seen  that 
breathe  with  the  mouth  closed  despite 
the  presence  of  vegetations. 

In  infants  nursing  is  often  hampered 
in  consequence  of  the  obstruction,  and 
cleansing  of  the  nose  is  rendered  difficult, 
owing  to  the  fact  that  the  expiratory 
current  is  interrupted  by  occlusion  of  the 
upper  pharynx. 

The  voice  is  usually  altered.  The  im- 
pairment is  occasioned  by  an  interference 
of  the  passage  of  the  waves  of  sound 
through  the  post -nasal  space.  Stuttering 
has  also  been  ascribed  in  some  cases  to 
post-nasal  obstruction.  The  tumor  some- 
times causes  a  sensation  suggesting  the 
presence  of  a  foreign  body  in  the  naso- 
pharynx or  at  the  back  of  the  throat 
which  cannot  be  got  rid  of  by  any  effort 
on  the  part  of  the  patient.  Headache  is 
sometimes  complained  of. 

Associated  with  adenoid  vegetations  is 
a  condition  known  as  aprosexia,  or  lack 
of  ability  to  concentrate  attention.  Sleep 
is  often  disturbed  and  the  child  grows 
"nervous"  and  irritable.  Attacks  of  suf- 
focation during  sleep  occur  occasionally, 
out  of  which  the  patient  is  aroused  ex- 
hausted and  in  a  state  of  profuse  per- 
spiration. The  mouth-breathing  is  usu- 
ally noisy,  and  snoring  is  not  infrequent. 
Night-terrors  are  sometimes  witnessed. 
Enuresis  is  often  traceable  to  post-nasal 
growths. 

Cough  due  to  laryngeal  irritation 
brought  on  by  constant  buccal  breathing 


usually   persists  as   long   as   the   naso- 
pharyngeal vault  remains  occluded. 

Children  in  whom  adenoids  exist  are 
more  susceptible  to  croup,  laryngitis, 
bronchitis,  and  pneumonia.  F.  A.  Bot- 
tome  (N.  Y.  Med.  Jour.,  May  22,  '97). 
Deafness  or  impaired  hearing  in  early 
life  without  doubt  has  its  source  in  post- 
nasal adenoid  hypertrophy  in  the  major- 
ity of  cases.  Normal  or  perfect  ventila- 
tion of  the  tympanic  cavity  is  impeded, 
which  condition  may  ultimately  lead  to 
retraction  of  the  membrana  tympani  and 
induce  tinnitus  aurium.  The  cause  and 
course  of  chronic  otorrhcea  to  which  so 
many  children  are  subject,  especially 
those  of  the  scrofulous  or  tuberculous 
temperament,  are  very  frequently  refer- 
able to  adenoid  vegetations.  Inflamma- 
tory states  of  the  lymphoid  tissue  induced 
by  exposure  to  temperature-changes  or 
the  exanthematous  diseases  generally  pro- 
duce catarrhal  affections  of  the  Eusta- 
chian tube  or  of  the  mucous  membrane 
lining  of  the  tympanic  cavity,  which  may 
end  in  a  chronic  suppurative  process  of 
the  middle  ear,  accompanied,  as  the  case 
may  be,  by  mastoid  complication.  Fre- 
quently an  earache  is  the  result  of  press- 
ure exercised  on  the  Eustachian  cushion 
or  orifice  by  adenoid  growths,  causing 
hyperemia  and  irritation  of  the  tube. 

Out  of  565  cases  treated  for  naso- 
pharyngeal affections,  diseases  of  the 
middle  ear  were  found  in  197.  Of  the 
whole  number,  134  had  hypertrophy  of 
the  third  tonsil,  of  whom  62  had  im- 
paired hearing.  White  (Jour.  Amer. 
Med.  Assoc,  Aug.  3,  '89). 

Deafness  found  in  90  per  cent,  of  chil- 
dren having  adenoids.  A.  Bronner  (Brit. 
Med.  Jour.,  Sept.  13,  '90). 

Of  160  deaf-and-dumb  patients,  57.5 
per  cent,  had  adenoid  vegetations  of  the 
pharynx.  Wroblewski  (Inter,  klinische 
Rund.,  Oct.  11,  18,  '91). 

Of  415  young  deaf-mutes,  79  were 
found  to  have  adenoid  vegetations  of 
the  vault,  causing  partial  occlusion  of 
the  cavity  or  pressure  upon  the  Eusta- 
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chian  openings.  Arthur  A.  Bliss  (Med. 
News,  Nov.  19,  '92). 

Out  of  500  'cases,  304  were  more  or 
less  deaf,  while .  in  196  the  hearing  was 
normal.  Of  these  304,  22  were  deaf  in 
one  ear  only.  The  most  common  form 
of  ear  complication  is  undoubtedly  Eu- 
stachian obstruction,  occasionally  as- 
sociated with  the  presence  of  free  ex- 
udation in  the  middle  ear.  In  98  cases 
there  were,  however,  evidence  of  past 
or  present  middle-ear  suppuration.  In 
25  instances  earache  was  a  prominent 
symptom.  The  hypertrophied  pharyn- 
geal tonsil  probably  acts  (1)  by  causing 
obstruction  of  the  Eustachian  tube,  (2) 
by  interfering  with  the  circulation  [lym- 
phatic or  vascular]  of  the  middle  ear, 
and  (3)  by  acting  as  a  nidus  of  infec- 
tion in  suppurative  cases.  P.  McBride 
and  A.  Logan  Turner  (Edinburgh  Med. 
Jour.,  May,  '97). 

Among  1087  children,  138  mouth- 
breathers  were  found,  and  in  114  of  these 
adenoids  were  the  cause  of  the  mouth- 
breathing.  On  an  average,  among  1000 
patients,  there  were  127  in  whom  adenoid 
growths  required  removal.  Alfred  Decker 
(Jour,  of  Laryn.,  etc.,  Apr.,  1900). 

The  percentage  of  adenoid  cases  seems 
to  differ  widely  in  different  countries. 
Among  the  -writer's  patients  suffering 
from  ear,  'nose,  or  throat  trouble  the 
author  found  G  per  cent,  suffered  from 
adenoids.  In  the  etiology,'  heredity 
seems  to  exercise  a  marked  influence: 
dampness  per  se  does  not  seem  to  play  a 
very  important  part;  bad  hygienic  sur- 
roundings, tuberculosis,  and  hereditary 
syphilis,  rickets,  zymotic  diseases,  each 
have  a  more  or  less  marked  influence. 
They  have  also  been  attributed  to  de- 
generative processes  in  the  nervous  sys- 
tem, to  the  disturbances  of  the  thyroid, 
etc.  Of  all  the  symptoms  due  or  at- 
tributed to  adenoids,  the  most  important 
are  those  relating  to  the  ear — for  ex- 
ample, deafness,  otorrhoea.  In  children 
the  commonest  type  is  that  of  catarrhal 
otitis;  in  adults,  hyperplastic  scle- 
rosing otitis.  Skeletal  alterations  in  the 
upper  jaw  are  often  present  as  a  sec- 
ondary result.  The  first  deleterious 
effects  of  adenoids  on  the  auditory  ap- 
paratus usually  start  in  the  middle  ear, 


and  afterwards  on  the  internal,  which 
may  be  damaged  via  the  blood  vessels 
or  tne  lymphatics.  Earache,  again,  may 
be  due  to  adenoids.  Where  surgical  in- 
terference is  postponed,  palliative  treat- 
ment by  nasal  douches  and  politzering 
may  be  tried.  For  removal  the  author 
prefers  local  cocaine  anaesthesia  (10  to 
20  per  cent.),  or  general  anaesthesia  by 
ethylic  bromide.  The  post-operative 
treatment  is  purely  hygienic  (keeping 
to  the  house  and  closing  the  nostrils 
with  sterile  gauze).  The  operation  is 
contraindicated  by  the  presence  of 
haemophilias,  any  marked  dyscrasia,  epi- 
demic disease,  or  tuberculosis.  Grazzi 
(La  Clin.  Mod.,  An.  9,  Nos.  4,  5,  6,  7; 
Brit.  Med.  Jour.,  Nov.  12,  1904). 

Blood  sometimes  appears  in  the  mouth 
or  on  the  bed-clothing  during  sleep; 
this  is  occasioned  through  the  friability 
and  vascularity  of  the  growth,  rupture  of 
the  tissue  being  easily  induced  by  slight 
mechanical  interference  either  by  the 
action  of  the  soft  palate  on  the  vegeta- 
tions or  by  friction  between  the  growths 
themselves. 

Laryngitis  stridulus,  or  so-called  "false 
croup"  or  spasm  of  the  larynx,  an  affec- 
tion suddenly  manifesting  itself  some 
time  after  midnight  and  causing  alarm, 
is  mainly  ascribable  to  naso-pharyngeal 
occlusion  and  buccal  respiration.  The 
larynx  becomes  dry  and  hypersemic, 
which  in  a  neurotic  individual  produces 
reflex  phenomena. 

Among  other  reflex  conditions  refer- 
able to  post-nasal  growths  are  choreiform 
movements  of  the  soft  palate  accom- 
panied by  a  peculiar  clicking  noise,  audi- 
ble at  a  considerable  distance  from  the 
patient  and  occurring  at  intervals  of  one 
second.  I  witnessed  a  case  of  this  char- 
acter cured  by  a  thorough  removal  of  the 
naso-pharyngeal  lymphoid  mass.  I  also 
witnessed  wryneck  as  a  complication  in 
three  cases.  Prolonged  buccal  breathing 
incident  to  retronasal  obstruction  may 
also  lead  to  chronic  enlargement  of  the 
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faucial  tonsils  and   prominence   of  the 
palatine  arch. 

In  adults  many  symptoms  characteriz- 
ing the  disease  in  childhood  are  present 
and,  in  a  great  measure,  give  rise  appar- 
ently to  similar  disturbances,  among 
which  chiefly  to  be  noted  are  catarrhal 
states  of  the  neighboring  mucous  mem- 
branes, dry  pharyngitis,  and  chronic 
naso-pharyngitis. 

In  268  children  examined  in  New 
York,  63,  or  24  per  cent.,  had  adenoid 
vegetations,  associated  with  which  were 
32,  or  50  per  cent.,  of  enlarged  tonsils, 
and  29,  or  46  per  cent.,  of  some  anterior 
nasal  obstruction.  Hopkins  (Pacific 
Med.  Jour.,  Sept.,  '92). 

Objectively  considered,  the  symptoms 
of  postnasal  adenoid  growths  are  most 
characteristic.  The  significant  clinical 
signs  are  the  dull,  heavy,  and  stupid 
facial  expression  of  the  patient,  the 
pinched  nose  or  indrawn  als,  the  de- 
pressed inner  canthi,  the  elevated  eye- 
brow, the  corrugated  skin  of  the  fore- 
head; the  distorted  or  deformed  thorax, 
or  what  is  called  "pigeon-breast";  the 
apparent  mental  deficiency,  the  decidedly 
affected  speech,  the  impaired  or  retarded 
general  physical  development  of  the  pa- 
tient, etc. 

Voluminous  adenoids  are  commonly 
found  in  cases  of  scoliosis,  and  it  is 
likely  they  are  related  as  cause  and 
effect,  especially  as  removal  of  them 
early  suffices  of  itself  to  bring  about 
cure  of  the  condition.  In  the  most  seri- 
ous cases  removal  of  the  adenoids  should 
precede  orthopaedic  measures  where  the 
latter  are  necessary  to  supplement  the 
former.  The  deformity  known  as  hour- 
glass thorax  is  due  to  trophic  disturb- 
ances from  microbe-infections  gaining 
access  by  way  of  the  adenoids.  Finally, 
the  coincidence  of  certain  forms  of  tuber- 
culosis with  adenoids  regarded  as  due  to 
the  germs  gaining  access  through  the 
adenoids.  Their  early  removal  would 
obviate  such  infection.  Bilhaut  (Bull. 
Med.,  June  26,  '98). 


Adenoids   as   an   etiological    factor   in 
orthopaedic    deformities.      Granted    that 
adenoids    have    some    connection    with 
orthopaedic   deformities,   what   can   that 
connection  be?     1.  Both  adenoids  and  de- 
formities might  be  an  expression  of  de- 
generacy.     2.    Deformities   might    occur 
as  a  direct  result  of  mechanical  obstruc- 
tion   to   breathing.      3.    Orthopaedic   de- 
formities occur  in  tubercular  joint  dis- 
ease, which  may  have  had  their  source 
of  infection  either  directly  or  indirectly 
from  adenoid  vegetations.     4.  Deformity 
may  result  directly  from  reflex  irritation 
of   the   neighboring   nerves    by   adenoid 
growths.    5.  Lastly,  and  most  important, 
adenoids  may  cause  such  a  lowering  of 
the  general  nervous  vitality   that  they 
may    be    considered    almost    the    direct 
cause  of  some  of  the  atypical  orthopaedic 
deformities  whose  etiology  is  unknown. 
F.  S.  Coolidge   (Medicine,  July,  '98). 
Anaesthesia  of  the  soft  palate  and  the 
pharynx  is  sometimes  a  noticeable  feature 
of  mouth-breathers.    Such  patients  usu- 
ally are  easily  managed  and   offer  but 
slight  resistance  when  operating  on  the 
throat  or  naso-pharynx.    Cleft-palate  pa- 
tients usually  have  hyperplasia  of  the 
lymphoid  tissue  at  the  vault. 

The  velum  palati  sometimes  suffers 
markedly.  It  sometimes  becomes  thick- 
ened as  a  result  of  follicular  glandular 
swelling  or  from  cedema,  occasioned  by 
constant  mouth-breathing  and  local  irri- 
tation of  the  parts.  "When  such  a  state 
of  the  palate  prevails,  free  movements  of 
the  organ  are  impeded  and  the  voice  as- 
sumes a  weak,  dull,  monotonous  tone 
which  may  continue  to  be  present  even 
after  the  naso-pharynx  has  been  freed. 
In  fact,  paresis  of  the  palate  is  thus  pro- 
duced, dependent  evidently  upon  the 
chronic  congestion  of  the  palatine  glands 
and  muscular  tissue.  Inflammation  of 
the  lymphatic  glands  in  the  neck  is  some- 
times witnessed. 

On  examination  of  the  throat  and  naso- 
pharynx the  mucous  membrane  of  the 
fauces  may  be  found  swelled,  the  uvula 


5% 


NASO-PHARYNX.     ADENOID  GROWTHS.     DIAGNOSIS. 


drawn  to  one  side,  and  the  faucial  tonsils 
diseased.  The  naso-pharyngeal  cavity 
may  contain  a  greenish  mucus,  tough  and 
diilicult  to  remove,  which  at  the  same 
time  may  run  down  the  posterior  wall 
of  the  pharynx.  Sometimes  the  secretion 
remains  confined  and  becomes  offensive 
owing  to  decomposition.  In  adults  post- 
nasal accumulations  are  apt  to  take  place 
and  become  dry  during  the  night,  which 
in  the  morning  creates  nausea  and  hawk- 
ing. 

Nutrition  of  the  patient  is  almost  al- 
ways more  or  less  disturbed.  The  child 
becomes  anaemic.  The  percentage  of 
haemoglobin  is  materially  reduced,  some- 
times to  35  per  cent.  The  red  cells 
diminish  very  much  in  number. 

That  infectious  diseases,  such  as  scarlet 
fever  and  diphtheria,  become  more  viru- 
lent and  dangerous  when  post-nasal  lym- 
phoid tissue  exists  is  not  to  be  doubted. 
Adenoid  tissue  seems  to  furnish  an  in- 
viting soil  for  the  development  of  bac- 
terial life,  and  it  is  also  endowed  with  the 
power  of  absorbing  infectious  matter. 

Diagnosis. — The  diagnosis  is  quite  easy 
when  the  general  aspect  of  the  patient  is 
taken  into  consideration.  The  clinical 
picture  of  adenoid  vegetations  in  the  ma- 
jority of  cases  is  significant. 

Conditions  which  may  simulate  ade- 
noid diseases  by  causing  mouth-breath- 
ing are  any  obstruction  in  the  upper 
air-passages  above  the  uvula;  devia- 
tions, spurs,  and  ridges  of  the  septum; 
weakness  and  falling  of  the  ate;  ca- 
tarrhal secretion  which  children  neg- 
lect to  blow  out,  and  which  adheres  to, 
and  stops  up,  the  nose;  chronic  eczema 
of  the  anterior  nares,  with  formation  of 
crusts,  which  block  the  nostrils.  It  is 
not  very  common  to  find  the  openings 
of  the  nostrils  too  small.  The  specific 
snuffles  of  infants  may  simulate  adenoid 
disease.  John  A.  Farlow  (Boston  Med. 
and  Surg.  Jour.,  Apr.  21,  '98). 
The  rhinoscopic  mirror  should  invari- 
ably be  used,  and,  if  its  employment  be- 


comes impracticable,  resort  should  be  had 
to  the  digital  method  of  examination, 
which  is  perfectly  safe  and  easy,  no  pre- 
vious preparation  being  required. 

Digital  exploration  of  the  cavity  gives 
the  surgeon  an  idea  as  to  the  situation, 
size,  and  extent  of  the  growths  and  how 
much  of  the  retronasal  space  is  involved 
in  the  morbid  process.  Information  is 
also  obtained  regarding  the  consistence 
of  the  vegetations:  i.e.,  whether  they  are 
soft  and  friable  or  firm  and  fibrous. 
Sometimes  more  or  less  haemorrhage  is 
induced  by  the  examination.  Certain 
precautions  should  always  be  observed: 
The  finger  must  be  rendered  absolutely 
aseptic;  this  is  readily  done  by  the  use 
of  soap  and  water  and  immersion  in  ab- 
solute alcohol  and  then  in  carbolized  oil. 
In  order  to  obviate  injury  to  the  finger 
by  the  teeth  of  the  patient  a  metallic 
guard  can  be  used,  or,  what  is  better  still 
and  more  convenient,  a  piece  of  sterilized 
gauze  wrapped  sufficiently  thick  around 
the  finger.  The  mouth-gag  is  preferred 
by  some  operators.  The  patient  should 
be  held  and  the  head  properly  supported 
by  an  assistant. 

Routine  employment  of  palpation  of 
the  naso-pharynx  recommended  as  supe- 
rior, in  many  ways,  to  posterior  rhinos- 
copy. The  necessary  relaxation  of  the 
palate  is  secured  by  the  pronunciation 
of  the  French  "on."  Ziem  (Ther. 
Monats.,  Dec,  '92). 

If  the  patient  is  sufficiently  old,  a  2- 
or  5-per-cent.  solution  of  cocaine,  sprayed 
or  brushed  over  the  throat,  may  be  used 
to  diminish  irritability.  Frequently  en- 
larged faucial  tonsils  are  present  which 
prevent  a  good  view  of  the  naso-pharynx. 
When  this  is  the  ease  the  tonsils  should 
be  excised  before  proceeding  further. 

Occasionally  the  space  between  the 
soft  palate  and  the  posterior  wall  of  the 
pharynx  is  so  small  that  illumination  of 
the    cavity    above    becomes    impossible. 
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Then,  again,  in  rare  instances  post-nasal 
inspection  with  the  mirror  is  facilitated 
by  retracting  the  palate  with  a  proper 
instrument.  Yet,  generally  speaking, 
children  do  not  tolerate  such  a  procedure. 
The  parts  to  be  examined  with  the  rhi- 
noscopic  mirror  are  the  tipper  margin  of 
the  posterior  nares  or  the  choanse,  the 
vault  and  posterior  wall  of  the  post-nasal 
space.  Chiefly  concerned  in  the  produc- 
tion of  the  affection  are  the  upper  part 
of  the  posterior  wall  and  the  highest 
point  of  the  roof.  Sometimes,  however, 
the  growth  occupies  a  position  far  for- 
ward in  the  naso-pharynx,  encroaching 
upon  the  turbinal  structures. 

Rosenmuller's  fossae  and  the  spaces  be- 
tween the  Eustachian  cushions  and  the 
roof  of  the  pharynx  are  sometimes  the 
seats  of  the  vegetations.  Indeed,  adenoid 
growths  in  Rosenmuller's  fossae  exercise 
a  greater  interfering  influence  over  the 
Eustachian  patency  than  can  be  im- 
agined. Unilateral  deafness  may  be 
traced  to  this  (Gibson).  One  of  the  most 
frequent  forms  of  the  disease  to  be  seen 
by  direct  inspection  is  a  cushion-shaped 
body  generally  situated  in  the  median 
line  of  the  vault,  sometimes  extending 
anteriorly  toward  the  choanse  or  poste- 
riorly over  the  upper  half  of  the  pharyn- 
geal wall.  The  free  surface  of  this  tumor 
may  be  smooth  or  corrugated.  Its  color, 
when  the  growth  is  not  acutely  congested, 
usually  is  a  pale  pink.  Yet  it  may  be 
intensely  red. 

The  next  variety  are  lobulated  masses 
separated  by  a  central  depression  that 
sometimes  makes  it  appear  as  if  two  dis- 
tinct tumors  were  present,  yet  which, 
after  removal  en  masse,  are  found  to  have 
a  common  base. 

Not  infrequently  a  number  of  these 
separate  giowths  are  closely  packed  to- 
gether and  suggest  the  existence  of  but 
one   mass.      Then,    again,   the   mucous 


membrane  of  the  entire  vault  or  of  parts 
of  the  post-pharyngeal  wall  are  studded 
with  numerous  adenoid  excrescences. 

The  surface  is  never  granular,  though 
sometimes  coarsely  lobulated;  no  vessels 
are  visible  on  the  surface,  as  frequently 
happens  with  retronasal  polypi.  In 
adults,  where  the  growths  have  under- 
gone partial  atrophy,  they  may  appear 
as  distinct  excrescences  studding  the 
posterior  wall,  the  vault,  and  even  the 
lips  of  the  Eustachian  tube. 

From  fibrous  tumors  the  following 
points  serve  to  distinguish  adenoids, 
viz.:  (1)  on  rhinoscopio  examination 
the  latter  are  not  sharply  defined;  (2) 
on  palpation  they  feel  soft.  Malignant 
tumors  in  this  situation  are  not  common 
in  any  class  of  patients,  and  least  so  in 
children;  they  are  usually  associated, 
when  soft,  with  frequent  and  violent 
hemorrhages,  while  other  grave  symp- 
toms speedily  ensue.  In  children  who 
show  evidence  of  an  inherited  taint  the 
possibility  of  adenoids  should  be  borne 
in  mind.  P.  McBride  and  A.  Logan 
Turner  (Edinburgh  Med.  Jour.,  May, 
'98). 
Occasionally  bridges  of  tissue  extend 
from  the  adenoid  growths  to  the  poste- 
rior lip  of  the  Eustachian  tube. 

This  condition  is  invariably  a  source 
of  aural  disturbance.  The  band  of  tissue 
seems  to  be  of  the  same  nature  as  that 
of  the  lymphoid  growth.  In  adults,  in 
whom  the  post-nasal  growth  has  almost 
wholly  disappeared  as  a  result  of  atrophic 
process,  Rosenmuller's  fossse  still  seems 
to  be  occupied  by  adenoid  tissue. 

Etiology.  —  Adenoid  vegetations  are 
common  and  especially  peculiar  to  child- 
hood. They  pre-eminently  characterize 
early  life  and  sometimes  affect  several 
members  of  one  family  at  the  same  time. 
Sajous  states  that  heredity  is  an  im- 
portant etiological  factor  in  many  eases, 
and  that  in  this  country  adenoid  growths 
seem  to  be  oftener  prevalent  among  fe- 
males than  males. 
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In  2000  patients,  858,  or  42.9  per  cent., 
were  the  subjects  of  disease  of  the  tonsik 
(faucial,  pharyngeal,  and  lingual),  and 
thereby  induced  to  seek  relief  from  the 
symptoms  for  which  they  were  in  all 
cases  partially,  and  in  many  instances 
wholly,  responsible.  Enlargement  of 
these  tissues  is  somewhat  more  common 
in  the  female  sex.  In  hypertrophy  of 
the  lymphoid  material  at  the  base  of 
the  tongue  the  female  shows  a  very  de- 
cided preponderance  over  the  males.  Up 
to  the  fifteenth  year  the  males  suffering 
from  adenoids  are  slightly  more  numer- 
ous than  females  (238  to  209)  ;  after 
this  period,  however,  the  proportions  are 
directly  reversed,  and  continue  so.  In 
hypertrophy  of  the  tonsils  alone  the  pro- 
portions up  to  the  fifteenth  year  are 
practically  the  same;  afterward  the 
number  of  females  is  more  than  double 
that  of  males.  Of  the  2000  patients, 
1123  were  females  and  887  males.  In 
2000  observations  the  following  percent- 
ages were  found:  — 

Of  adenoids  alone 18.40 

Of  adenoids  and  tonsils 16.65 

35.05 

Of  tonsils  alone 5.05 

Of  hypertrophy  of  the  lingual 

2.80 


42.90 
H.    Arrowsmith    (N.    Y.    Med.    Jour., 
Aug.  28,  '97). 

The  abundance  of  lymph-follicles  in 
the  retronasal  space  of  children  affords 
an  explanation  for  the  frequent  appear- 
ance of  the  disorder  in  early  life.  The 
disease  may  be  present  at  birth  or  it  may 
commence  during  the  first  or  second 
year. 

Between  three  and  fifteen  years  seems 
to  be  the  period  of  life  in  which  the  dis- 
ease is  most  common.  Yet,  as  a  general 
rule,  the  third  year  is  the  time  when 
evidences  of  post-nasal  adenoid  hyper- 
trophy become  manifest.  Adult  life  is 
by  no  means  exempt  from  the  trouble, 
for  it  is  not  an  unusual  thing  to  see  per- 
sons whose  ages  range  from  eighteen  to 


thirty-five  years,   or  even  more,  suffer 

from  the  disorder. 

•  Six  cases  in  nurslings  under  six  months 
old,  one  of  these  being  but  one  month 
of  age.  Huber  (Archives  of  Ped.,  Jan., 
'94). 

As  the  total  result  of  examination  of 
500  cases  of  adenoids  the  conclusion 
reached  that  adenoids  are  most  com- 
monly met  with  between  6  and  15,  but 
that  they  are  fairly  common  under  5 
years  and  between  the  ages  of  15  and 
20.  Sex  seems  to  exercise  a  very  small 
influence,  the  figures  being  263  males 
and  237  females.  Heredity  has  a  very 
considerable  influence.  Out  of  the  500 
cases  there  were  thirty  patients  who  had 
either  one  or  more  brothers  or  sisters 
affected  in  the  same  way;  in  nine  in- 
stances there  were  two  only,  and  in 
four  there  were  three  members  of  the 
same  family  affected.  Damp  atmosphere 
favors  the  occurrence  of  symptoms  in 
those  who  have  hypertrophied  pharyn- 
geal tonsils,  while  opposite  conditions 
tend  to  diminish  the  nasal  obstruction 
when  it  exists.  Among  deaf-mutes  it 
has  been  shown  that  adenoids  are  much 
more  frequent  than  among  other  chil- 
dren. P.  McBride  and  A.  Logan  Turner 
(Edinburgh  Med.  Jour.,  Apr.,  '97). 

Lymphoid  tissue  in  childhood  is  very 
easily  excited  into  active  growth,  the 
faucial  tonsils  and  cervical  glands  taking 
on  active  inflammation  under  trifling  in- 
fluences. Chronic  hypertrophy  is  chiefly 
brought  on  by  repeated  or  continued  in- 
flammations of  the  tissue. 

The  amount  of  tissue  sufficient  to  pro- 
duce marked  symptoms  of  hypertrophy 
in  children  does  not  cause  similar  condi- 
tions in  adults,  because  as  adult  life  is 
approached  the  naso-pharyngeal  cavity 
increases  its  dimensions,  thus  overcom- 
ing by  degrees  the  amount  of  obstruction. 
Not  infrequently  only  remnants  of  the 
disease  in  the  form  of  irregular  thicken- 
ings of  the  mucous  membrane  are  found 
in  adult  age,  which  predisposes  to  acute 
exacerbations  of  post-nasal  catarrh.  The 
predisposition  of  adenoid  growths  as  the 
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individual  grows  older  is  to  atrophy  and 
disappear  spontaneously. 

The  researches  of  Meyer  have  demon- 
strated that   adenoid  vegetations   occur 
in  all  climates  and  affect  people  of  all 
nations.    A  damp,  cold  climate  seems  to 
favor  more  especially  their  production. 
The  rheumatic  or  strumous  diathesis 
seems  to  predispose  to  their  development. 
Acute    catarrh   of   the   nose   and   naso- 
pharynx, such  as  is  often  induced  by 
acute  coryza,  is  unquestionably  account- 
able for  the  excessive  development  of  the 
tissue  in  many  instances.    Undue  devel- 
opment may  also  be  produced  by  septic 
disturbances  of  the  lymphoid  tissue.  This 
accounts  for  their  appearance  as  a  sequel 
to  exanthematous  diseases  after  scarlet 
fever,    measles,    whooping-cough,    etc., 
when  the  cause  of  the  hypertrophy  is 
traceable  to  the  action  of  a  pathogenic 
organism.     The  tubercle  bacillus  may 
find  a  soil  in  the  hypertrophied  tissues. 
From  examination  of  213  cases  of  ade- 
noid vegetations,  the  conclusion  reached 
that  there  is  no  bactericidal  property  in 
the  secretion  of  the  glands,  and  probably 
none  in  the  nasal  mucus.     Latent  lacunar 
encysted  adenoiditis  is  a  rarity.    As  re- 
gards the  bacilli,  25  examinations   dis- 
closed none;    37  streptococci,  but  never 
pure;    60    staphylococci,    pure,    and    69 
associated  with  other  micro-organisms; 
other   forms   of   cocci,   41   pure   and   54 
associated;    pneumococci,   3;    leptothrix 
buccalis,  1  pure  and  1  associated;    and 
a  short  bacillus  not  taking  Gram's  stain 
in    1   case.     There  was  hypertrophy   of 
the    tonsils    in    17    cases;    tuberculosis, 
collateral  in   30,  hereditary  in   18,  and 
personal  in  17,  but  Koch's  bacillus  was 
never  detected  in  the  vegetations.    Gourc 
(These  de  Paris,  No.  175,  '97). 

While  adenoids  consist  essentially  of 
hyperplastic  pharyngeal  lymphoid  tissue, 
the  epithelium  and  fibrous-tissue  changes 
are  inconstant,  variable,  and  independ- 
ent of  the  age  of  the  patient.  The  new- 
formed  fibrous  tissue  is  largely  perivas- 
cular in  distribution.  It  may  occasion- 
ally be  one  of  the  factors  in  the  process 


of  disappearance  of  the  adenoid.  The 
hyperplastic  pharyngeal  tonsil  often 
contains  micro-organisms,  and  these  are 
mainly  pyocoeeic  forms.  The  bacteria 
for  the  most  part  lie  near  the  surface; 
and  the  infection  usually  occurs  from 
the  surface,  with  or  without  demonstra- 
ble lesion  of  the  epithelium.  Primary 
tuberculosis  of  adenoids  is  probably 
more  common  than  most  previous 
studies  show.  Sixteen  per  cent,  of  the 
writer's  series  contained  tubercle  bacilli, 
10  per  cent,  with  characteristic  lesions 
of  tuberculosis.  The  tubercle  bacilli 
were  present  in  small  numbers.  The 
lesions  in  primary  tuberculosis  of  the 
adenoid  are  generally  close  to  the  epi- 
thelial surface  and  focal  in  character. 
Occasionally  they  may  be  found  in  the 
deeper  parts  of  the  pharyngeal  lymphoid 
tissue.  The  pharyngeal  tonsil  may  be  a 
portal  of  entry  for  the  tubercle  bacillus 
and  other  micro-organisms  in  localized 
or  general  infections.  A.  J.  Lartigau 
and  Matthias  Nieoll,  Jr.  (Amer.  Jour. 
Med.  Sciences,  June,  1902). 

Two  facts  are  beyond  dispute:  The 
peculiar  susceptibility  in  childhood  to 
infectious  diseases,  and  the  mode  of 
invasion  by  the  upper  respiratory  tract. 
As  corollary  to  these,  the  following  con- 
clusions are  submitted :  The  pharyngeal 
tonsil  possesses  a  distinct  function  or 
functions.  This  function  is  of  the  nature 
of  a  defense  against  the  entrance  of 
bacteria  and  consists  in  a  certain  irriga- 
tion of  the  tonsil  surface  by  a  lymph 
stream  loaded  with  lymphocytes.  This 
protection  function  carries  with  it  the 
inherent  qualities  of  the  tonsil  to  enlarge 
on  the  slightest  irritation  for  the  afford- 
ing of  further  power  of  defense.  This 
inherent  tendency  of  the  tonsil  to  en- 
large is  further  seen  in  the  frequent 
recurrence  of  the  tonsil  after  removal. 
Strictly  speaking,  then,  in  the  great 
majority  of  eases  such  enlargements 
are  not  a  pathologic,  but  a  physiologic 
process.  Harris  (American  Medicine, 
Jan.  2,  1904). 

Influenza  is  often  responsible  for  post- 
nasal adenoid  hypertrophy.  The  growth 
sometimes,  as  a  result  of  congestion  and 
inflammatory  infiltration,  becomes  enor- 
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mously  enlarged,  sufficiently  so  as  to  oc- 
cupy the  whole  naso-pharyngeal  vault, 
totally  obstruct  the  posterior  nares,  and 
cover  to  a  greater  or  less  degree  the  ori- 
fices of  the  Eustachian  tubes. 

Occasionally,  in  cases  where  the  ade- 
noid growth  involves  the  lateral  and 
posterior  walls  of  the  naso-pharynx,  the 
enlarged  lymphoid  mass  may  be  present 
below  the  velum  palati  or  become  quite 
visible  whenever  the  mouth  of  the  pa- 
tient is  widely  opened. 

Pathology. — -Post-nasal  adenoid 
growths  undergoing  hypertrophic 
changes  resemble  in  structure  the  ton- 
sils of  the  fauces  when  similarly  affected. 
Microscopically  examined  they  are  found 
to  consist  of  a  retiform  net-work  of  con- 
nective tissue  filled  with  lymph-corpus- 
cles. The  growths  are  richly  supplied 
with  blood-vessels  and  are  covered  with  a 
layer  of  ciliated  epithelium,  resembling 
more  or  less  the  mucous  membrane  from 
which  they  take  their  origin.  Adenoid 
vegetations  assume  various  appearances. 
Frequently  they  project  anteriorly  as 
excrescences  or  small  bodies  or  clusters 
of  vegetations,  distributed  over  the  vault 
or  the  posterior  wall  of  the  pharynx. 
Sometimes  they  hang  from  the  roof  in 
the  form  of  elongated  or  stalactite-like 
masses,  veiling  at  the  same  time  the 
posterior  nares  or  the  mouths  of  the 
Eustachian  tubes.  Then,  again,  but  one 
cushion-like  mass,  whose  surface  is  cor- 
rugated, pale,  red,  or  purple,  may  be 
found. 

This  form  is  common.  The  vegeta- 
tions when  soft  are  quite  friable  and 
easily  removed,  while,  on  the  other  hand, 
when  firm  in  texture  their  attachment  is 
strong  and  removed  with  more  or  less 
difficulty. 

Chronic  hypertrophic  rhinitis,  chronic 
follicular  pharyngitis,  or  chronic  enlarge- 
ment of  the  faucial  tonsils  is  very  often 


intimately  associated  with  post-nasal  ad- 
enoid hypertrophy.  The  aural  compli- 
cations are  due  to  an  exudative  inflam- 
mation or  abscess  of  the  middle  ear. 

As  has  been  mentioned,  the  tendency 
to  atrophy  and  disappear  spontaneously 
is  the  history  with  puberty.  This  change 
probably  is  favored  by  the  action  of  me- 
chanical processes.  During  this  period 
the  fibrous  structure  of  the  tumor  also 
changes,  thus  causing  ultimate  oblitera- 
tion of  the  blood-vessels  and  lymph- 
ducts  in  consequence  of  pressure  and  con- 
striction of  these  vessels.  The  quantity 
of  blood-supply  becoming  lessened,  the 
lymph-cells  gradually  diminish  in  num- 
ber and  glandular  atrophy  results. 

Teachings  of  embryology  suggest  that 
pharyngeal  structures  are  related  inti- 
mately to  encephalic  structures  by  means 
of  the  pituitary  and  pineal  bodies;  and 
pathology  has  already  associated  morbid 
states  of  the  pituitary  body  with  general 
nutritive  processes.  Adenoid  growths, 
while,  as  a  rule,  acting  mechanically, 
will  occasionally  manifest  the  symptoms 
of  a  veritable  disease  which  is  allied  to 
other  affections  of  tne  blood-vessel, 
gland,  and  lymph  systems,  and  which 
should  be  regarded  as  having  a  domi 
nating  influence  on  metabolic  processes. 
It  is  thus  placed  in  alliance  with  acrome- 
galy and  myxoedema.  Harrison  Allen 
(Med.  News,  June  22,  '95). 

Histological  examination  showing:  1. 
That  the  ciliated  epithelium  may  be 
converted  into  the  stratified  squamous 
variety,  and  the  latter  become  much 
thickened,  as  the  result  of  the  intermit- 
tent pressure  to  which  the  hypertrophy 
is  subject.  2.  That  this  change  tends  to 
occur  in  the  smaller  naso-pharynx  of  the 
young  child.  3.  That  the  cilia  may  be- 
come destroyed  over  large  areas,  and  the 
epithelium  thinned  to  a  varying  degree; 
and,  further,  that  migration  of  leucocytes 
is  not  general.  4.  That  there  is  a  tend- 
ency to  an  overgrowth  of  fibrous  tissue, 
which  commences  in  and  around  the 
blood-vessels,  and,  gradually  invading 
the  lymphoid  tissue,  leads  to  shrinking 
of  the  growth.     5.  That  this  process  is 


NASOPHARYNX.     ADENOID  GROWTHS.     PROGNOSIS.     TREATMENT. 


601 


not  confined  to  the  period  at  or  after 
puberty,  but  occurs  also  in  very  young 
children,  and  is,  therefore,  independent 
of  the  age  of  the  patient.  P.  McBride 
and  A.  Logan  Turner  (Edinburgh  Med. 
Jour.,  Apr.,  '97). 

Whether    operated    upon    or   not,   the 
retrogression  of  the  lymphoid  material, 
while    frequently    leaving    the    surface 
smooth,    usually    leaves    behind    in    the 
stroma  a  superabundance  of  fibrous  tis- 
sue, and  possibly  some  epithelial  meta- 
plasia of  the  surface,  which  are  liable  to 
interfere  with  the  proper  functions  of  the 
vascular    and    glandular   organs   of   the 
pharynx — resulting  in  post-nasal  catarrh. 
Another  form  of  cicatricial  sequel  of  ade- 
noids  is    Tornwaldt's   disease,    resulting 
from  the  inflammatory  agglutination  of 
the  surfaces  of  the  lymphoid  folds  of  the 
pharyngeal  tonsil  one  to  the  other,  leav- 
ing   closed    cavities    erroneously    called 
cysts.    Jonathan  Wright  (Brooklyn  Med. 
Jour.,  July,  1900). 
Prognosis.  —  The   prognosis   of   post- 
nasal adenoid  growths  from  the  stand- 
point of  treatment  is,  in  the  majority,  of 
cases  satisfactory.    But,  when  the  disease 
is  allowed  to  remain  unrelieved  and  pur- 
sue a  natural  course,  the  consequences 
incident  to  these  growths  are  sometimes 
so  far-reaching  that  they  cannot  be  re- 
paired either  by  Nature's  process  or  the 
ph3'sician's  aid. 

Very  much  depends  upon  the  age  of 
the  patient.  If  the  disorder  is  recognized 
in  early  life  or  at  the  time  when  the 
symptoms  are  most  pronounced  and  be- 
fore local  or  systemic  complications  set 
in,  operative  interference  arrests  the 
course  and  duration  of  the  malady.  In 
a  given  case  of  a  child  or  youth  suffering 
from  adenoid  vegetations  it  is  almost  al- 
ways safe  to  advise  parents  in  the  follow- 
ing manner:  1.  That  complete  removal 
of  the  growth  restores  nasal  respiration. 
2.  That  the  tendency  to  take  colds  in  the 
head,  accompanied  by  sore  throat  or 
bronchial  cough,  will  be  lessened.  3. 
That  reflex  conditions  will  disappear.    4. 


That  snoring  will  diminish.  5.  That 
mental  and  physical  vigor  will  become 
increased.  6.  That  chest-deformity  will 
usually  subside.  7.  That  impaired  hear- 
ing will  be  remedied.  8.  That  restless- 
ness during  sleep  will  become  modified. 
9.  That  general  malnutrition  and  anas- 
mia  will  become  improved. 

On  the  other  hand,  in  adults  where 
serious  ear  disturbances— such  as  chronic 
otorrhcea,  deafness,  tinnitus  aurium — 
are  the  result  of  long-continued  post- 
nasal stenosis,  a  guarded  prognosis  must 
be  given. 

In  cases  of  epilepsy  or  asthma  directly 
traceable  to  the  presence  of  nasopharyn- 
geal adenoid  growths  it  always  is  the  part 
of  wisdom  to  promise  but  little  from 
treatment,  though  one  is  forced  to  enter- 
tain the  belief  that  nasal  obstruction  is, 
in  a  great  measure,  connected  with  the 
origin  of  the  paroxysm. 

Treatment.  —  Cases  are  occasionally 
met  with  that  do  not  present  the  usual 
clinical  aspects  of  the  malady.  They 
show  but  slight  embarrassment  to  nasal 
breathing  during  attacks  of  coryza,  a 
proneness  toward  sore  throat  and  some 
enlargement  of  the  faucial  tonsils,  and  a 
moderate  manifestation  of  nervous  in- 
volvement. Further  than  these  evidences 
perhaps  nothing  more  is  present  indicat- 
ing the  existence  of  the  affection. 

An  immediate  operation  in  these  mild 
forms  should  not,  as  a  rule,  be  insisted 
upon  if  opposition  is  offered  by  parents 
and  friends.  The  patient  should  be  kept 
under  observation,  the  behavior  of  the 
growths  and  the  effect  catarrhal  con- 
ditions of  the  naso-pharyngeal  cavity 
have  upon  them  being  closely  watched. 
Change  of  climate  or  of  environment 
often  has  a  salutary  effect;  complications 
are  thus  warded  off.  Should  it,  however, 
be  ascertained  that  the  vegetations  have 
a  tendency  to  develop,  threatening  ob- 
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struction,  and  affect  the  mucosa  of  the 
neighboring  organs,  radical  removal  is 
indicated.  Under  practically  all  circum- 
stances, however,  early  and  complete 
removal  of  the  growths  is  rational  and 
absolutely  justifiable  when  it  is  remem- 
bered that  topical  and  internal  applica- 
tions of  remedies  have  little  or  no  effect. 

The  contra-indications  to  removal  of 
adenoid  vegetations  are  haemophilia, 
anomalies  of  the  arteries  in  the  naso- 
pharynx, and  during  family  epidemics 
of  whooping-cough,  measles,  or  influenza, 
and  cases  in  which  an  acute  or  subacute 
catarrhal  condition  of  the  respiratory 
passages  is  present.  M.  Helm  (Soc. 
Erangaise  d'Otol.,  de  Laryn.,  et  de  Rhin. ; 
Univ.  Med.  Jour.,  June,  '96). 

Of  2019  cases  of  adenoid  growths 
treated  in  La  Clinique  des  Enfants 
Malades,  1214  were  of  the  respiratory 
type,  75  of  the  auricular  type,  and  730 
of  mixed  form.  Prophylactic  treatment 
should  be  instituted  in  those  cases  which 
present  predisposition  to  lymphatic  en- 
largements, and  it  should  consist  of  gen- 
eral tonics  and  local  antisepsis,  among 
the  latter  being  instillations  of  oil  and 
insufflations  of  medicated  powders. 
Mentholated  oil  (1  to  50)  is  preferred, 
but,  in  cases  where  this  is  not  well  tol- 
erated, a  combination  of  sterilized  olive- 
oil  with  resorcin  (1  part  to  25  of  the 
oil)  is  of  value.  The  instillation  should 
be  made  two  or  three  times  a  day. 
Borated  vaselin  or  mentholated  vaselin 
may  be  used  instead.  An  excellent 
powder  consists  of  menthol,  10  centi- 
grammes (I1/;  grains);  boric  acid  and 
talc,  of  each,  5  grammes  (1  Vi  drachms). 
The  nasal  irrigation  may  be  prescribed 
with  the  above  treatment,  but  the  possi- 
bility of  damage  by  this  method  is  noted. 
It  is  necessary  to  have  the  canal  freely 
open  and  use  but  slight  force  in  the 
douching.  In  using  the  douche  the 
quantity  should  not  be  more  than  20 
cubic  centimetres  (5  fluidrachms) ;  the 
fluid,  preferably  a  boric  acid  solution. 
When  the  adenoids  are  actually  present, 
medical  treatment  should  consist  of  an 
application  of  iodine  with  glycerin,  1  to 
50;    but  this  is  merely  palliative,  and 


surgical  measures  are  the  only  means  to 
effect    a    cure.      Cuvillier    (Annales    de 
Med.  et  Chir.  Infantiles,  Jan.  1,  1901). 
Certain  constitutional  conditions  some- 
times exist  indicating  the  use  of  cod- 
liver-oil  or  some  other  form  of  the  so- 
called  reconstructives.    The  tuberculous 
or  scrofulous  diathesis  is  the  condition 
chiefly  requiring  such  assistance.    After 
the  occlusion  of  the  naso-pharynx  has 
been  overcome  these  cases  seldom  re- 
quire internal  medication,   as   the   im- 
proved   respiration    soon    revives    the 
powers  of  nutrition  and  gives  renewed 
vigor  to  the  individual. 

Chemical  caustics  and  the  electrocau- 
tery came  into  vogue  soon  after  Meyer 
and  Lowenberg  recommended  a  purely 
surgical   procedure.      If   for   no    other 
reason  than  the  mere  fact  that  the  use 
of  these  destructive   agents   excite  an 
undue    and    sometimes    unmanageable 
septic  reactionary  effect,  involving  the 
Eustachian    and    tympanic    structures, 
they  should  be  discarded.     Their  em- 
ployment is  inefficient  and  dangerous. 
Three  eases  in  which  there  was  rapid 
disappearance     of    adenoid    vegetations. 
The  first  occurred  as  the  result  of  a  sharp 
attack  of  influenza;    a  month   later  an 
examination  revealed  that  there  were  no 
longer  adenoids.     The  second  case  was 
similar.     In  the  third  case  an  attack  of 
influenza  was  also  followed  by  the  com- 
plete   disappearance     of     the     adenoids. 
Nothing  indicated  the  occurrence  of  local 
inflammation.     It  is  therefore  advisable 
before  operating  aften  an  infectious  fever 
to  re-examine  the  naso-pharynx.     Chau- 
veau  (France  M6d.,  Sept.  1,  '99). 
The  operative  method  is  universally 
employed  at  present.    The  instruments 
first  devised  for  post-nasal  adenoid  oper- 
ations were  the  ring-knife  of  Meyer  and 
the  cutting-forceps  of  Lowenberg;    the 
latter  of  which,  or  modifications  of  itr 
are  still  used  by  many  operators.    Un- 
scientific and  septic  as  the  method  may 
seem,  the  sharp  forefinger-nail  used  as  a 
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curette,  at  one  time  quite  popular,  still 
holds  a  position  of  usefulness  in  the  per- 
formance of  these  operations.  But  its 
sphere  is  limited  and  the  method  cannot 
he  relied  upon  for  thoroughness  because 
experience  teaches  that  recurrence  of  the 
symptoms,  in  the  majority  of  instances, 
is  very  apt  to  occur.  Eepetition  of  the 
procedure  is  also  often  necessary.  It  is 
only  in  those  cases  where  the  vegetations 
are  soft  and  not  very  abundant  that  the 
finger-nail  operation  proves  satisfactory. 
Its  utility  lies  principally  in  the  means  it 
affords  in  clearing  away  shreds  of  tissue 
that  remain  after  the  employment  of  the 
forceps  or  the  curette.  Adenoid  tissue, 
for  example,  occupying  Bosenmiillers 
fossa?,  recesses  into  which  cutting  or 
scraping  instruments  cannot  satisfac- 
torily be  carried,  can  always  be  removed 
in  this  way.  Sometimes  after  curette- 
ment  fringes  of  vegetations  veiling  the 
posterior  nares  and  hanging,  as  it  were, 
from  the  upper  margin  of  the  choanaa, 
remain  and  still  cause  obstruction  or 
furnish  a  point  for  redevelopment  of  the 
growth.  These  shreds  can  be  more  con- 
veniently got  rid  of  with  the  finger-nail 
than  by  any  other  means.  The  nail  must 
be  made  sharp  and  aseptic.  Before  pass- 
ing the  finger  into  the  naso-pharynx  it 
should  be  immersed  in  absolute  alcohol 
for  a  few  minutes,  which  hardens  the  nail 
and  also  aids  in  freeing  it  of  bacteria. 
An  artificial  finger-nail  constructed  of 
steel  and  fitted  to  the  finger  is  recom- 
mended by  some  operators.  The  method 
is  not  practical  nor  satisfactory. 

The  form  of  instrument  most  fre- 
quently used  is  Gottstein's  curette.  Many 
modifications  of  this  instrument  have  ap- 
peared from  time  to  time.  The  curve  of 
the  blade  and  of  the  shank  seems  to  espe- 
cially adapt  the  instrument  to  the  an- 
atomical disposition  of  the  parts  over 
which  it  must  be  passed. 


Every  practical  operator  will  not  be 
content  with  the  possession  of  one  form 
only;  he  will  have  at  hand  different  sizes 
with  various  shapes  so  as  to  enable  him 
to  make  a  selection  suited  to  the  case  in 
hand.  Useful  as  the  Gottstein  curette  is, 
still  it  must  not  be  forgotten  that  its  ap- 
plication is  not  unattended  with  danger, 
especially  in  the  hands  of  the  inexperi- 
enced operator. 

The  intent  of  the  curette  is  to  lift  en 
masse  the  lymphoid  tissue  from  its  at- 
tachment by  a  clean,  free  cut.  Gott- 
stein's curette  is  a  cutting,  not  a  scraping, 
instrument.  On  no  occasion  should  it 
be  introduced  into  the  naso-pharyngeal 
cavity  in  a  dull  state.  Otherwise  the 
tissues  may  become  mutilated  and  a 
grave  injury  to  neighboring  organs  or 
mucous  membrane  result.    An  accident 


Blade  of  the  Gottstein  curette. 


known  to  have  taken  place  is  the  detach- 
ment, or  stripping-off,  of  the  mucous 
membrane  of  the  pharynx. 

In  drawing  the  curette  backward  and 
downward  the  instrument  must  be  held 
firmly  and  guided  so  as  to  sweep  the  curve 
unimpeded. 

Case  in  the  practice  of  each  of  the 
writers  in  which  the  cutting  portion  of  a 
Gottstein  curette  broke  as  pressure  was 
made  in  the  initial  step  of  the  operative 
procedure.  In  Dr.  Holmes's  case,  op- 
erated upon  under  general  anaesthesia, 
the  fragment  was  extracted  by  pressing 
his  finger  upon  one  end  of  the  broken 
blade,  so  that  it  became  imbedded  in  his 
flesh,  enabling  him  to  withdraw  it  into 
the  mouth,  whence  it  was  removed  with 
forceps.  In  Dr.  Garlick's  case,  operated 
upon  without  anaesthesia,  the  fragment 
was  swallowed  and  passed  three  days 
later.  C.  R.  Holmes  and  H.  S.  Garlick 
(Laryngoscope,  May,  1901). 
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In  order  to  obviate  interference  with 
adjacent  structures  only  sufficient  press- 
ure and  force  must  be  exerted  as  will  ex- 
cise the  growth  and  nothing  more.  The 
cutting  edge  of  the  curette  must  never  be 
carried  downward  on  a  direct  line  with 
the  posterior  wall  of  the  pharynx;  it  must 
be  caused  to  follow  the  course  of  the 
circle  described  by  the  naso-pharyngeal 
curve,  the  concavity  of  the  blade  at  the 
completion  of  the  operation  presenting 
underneath  the  palatine  arch,  with  the 
uvula  appearing  in  the  fenestrum  of  the 
instrument. 

If  the  operation  is  done  in  the  manner 
indicated  the  existent  collateral  vegeta- 
tions, as  those  in  the  fossse  of  Kosen- 
miiller  or  along  the  lateral  walls  of  the 
naso-pharj'nx,  which  were  not  brought 
within  the  grasp  of  the  curette,  can  be 
taken  away  with  the  finger-nail,  the  op- 
eration being  performed  under  the  influ- 
ence of  a  general  anaesthetic.  When  with- 
out anaesthesia,  the  naso-pharynx  pre- 
viously having  been  illuminated,  then 
Hooper's  post-nasal  cutting  forceps  can 
be  used. 

Preferred  treatment  of  adenoids  al- 
most always:  removal  by  cold  wire- 
snare  introduced  through  the  nose  and 
controlled  by  means  of  posterior  rhinos- 
copy. Thiough  the  nose  the  nares  are 
cocainized  before  operation.  Bleeding 
is  slight;  pain  is  absent  or  insignificant. 
Of  1G3  private  cases  operated  on  solely 
by  the  snare,  66  were  cured  in  one 
sitting,  56  in  two,  33  in  three,  7  in  four 
or  five,  and  1  in  nine.  This  procedure 
is  absolutely  free  from  danger,  causes 
slight  bleeding,  is  followed  by  no  reac- 
tion, is  free  from  pain,  and  can  be  ap- 
plied under  cocaine  anaesthesia.  Chiari 
(Wiener  klin.  Woeh.,  June  7,  '94). 

New  method  by  which  the  naso-phar- 
ynx can  be  exposed  to  direct  examina- 
tion: The  patient  reclines  on  a  couch 
with  the  head  well  thrown  back;  the 
operator  then  takes  hold  of  the  tongue 
and  instructs  the  person  under  examina- 


tion to  breathe  quietly,  while  he  intro- 
duces a  hook  with  which  the  soft  palate 
is  drawn  forward,  at  first  very  gently 
and  afterward  more  energetically.  The 
operator  is  then  able  to  perceive  the 
whole  surface  of  the  naso-pharynx.  It 
is  possible  by  employing  this  method 
(1)  to  operate  directly,  without  using 
a  mirror,  on  naso-pharyngeal  tumors, 
and  (2)  to  catheterize  the  Eustachian 
tube  by  the  aid  of  direct  vision.  Katzen- 
stein  (Archiv  fur  Laryn.,  Jan.,  Feb.,  '97). 

Complications  accompanying  the  "cut- 
ting away"  of  adenoid  tumors  are:  tear- 
ing away  of  mucous  membrane  of  the 
pharynx;  removal  of  the  basilar  apoph- 
ysis (Castex);  death  from  haemorrhage 
(Delavan  and  Schmiegelow);  dropping 
of  tumor  into  the  laryngeal  cavity  and 
causing  suffocation.  Instances  have  been 
reported  where  teeth  have  been  broken 
by  improper  manipulation  of  the  curette 
and  where  the  cutting-blade  itself  was 
broken  and  pieces  swallowed  by  the  pa- 
tient (Castex).  Convulsions  also  have 
been  reported  as  a  complication  of  the 
operation.  It  not  infrequently  happens 
that  the  ablated  growth  is  swallowed  by 
the  patient  after  the  use  of  Gottstein'a 
curette.  To  obviate  this  occurrence  a 
device  was  added  to  the  instrument  by 
Delstanche  by  means  of  which  the  growth 
is  held  within  the  fenestrum,  thus  pre- 
venting its  dropping  into  the  throat. 
Considerable  bleeding  usually  takes  place 
immediately  after  curettement,  hut  this 
seldom  requires  special  attention. 

Series  of  1000  cases  of  adenoid  growths 
of  the  pharynx  operated  upon  by  au- 
thor. Growths  removea  with  Gottstein's 
ring-knife.  In  no  case  was  there  severe 
bleeding.  Max  Schaffer  (Deutsche  med. 
Woeh.,  July  16,  '91). 

Death  from  convulsions  after  removal 
of  adenoids  in  a  nervous  and  anaemic 
boy,  whose  naso-pharynx  was  scraped 
under  a  10-per-cent.  cocaine  solution. 
Sanford  (La  Sem.  MeU,  vol.  ii,  No.  29, 
'94). 
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The  immediate  dangers  in  operating 
for  adenoids  are  (1)  of  entrance  of  blood 
and  the  formation  of  a  clot  in  the  larynx, 
thus  asphyxiating  the  patient,  and  (2) 
of  damage  to  the  Eustachian  tubes  and 
the  setting  up  of  an  otitis.  To  avoid  the 
first,  operators  are  content  with  the  pre- 
caution to  keep  the  head  lower  than 
rest  of  the  body,  and  the  face  downward. 
■Where  this  has  been  done  no  report  of 
fatalities  recalled.  J.  E.  Brown  (Colum- 
bus Med.  Jour.,  Not.  9,  '97) . 

Case  of  fatal  haemorrhage  from  the  re- 
moval of  adenoid  vegetations  occurring 
in  the  practice  of  a  surgeon  who  had 
often  done  the  operation  without  mis- 
hap. The  patient,  a  boy,  12  years  old, 
showed  nothing  strikingly  abnormal  be- 
yond a  pronounced  adenoid  habitus  and 
scrofulous  glands  in  the  neck.  Operation 
was  done  without  anaesthesia,  and  the 
ordinary  Gottstein  annular  knife  used. 
Without  any  warning,  a  sudden  gush  of 
arterial  blood  issued  from  the  mouth  and 
nose.  In  spite  of  prompt  tamponing  and 
subcutaneous  and  intravenous  saline  in- 
jections, death  occurred  in  a  few  min- 
utes. The  internal  carotid  artery  was 
found  1.0  have  been  opened  just  in  front 
of  its  point  of  entrance  into  the  carotid 
canal  of  the  pars  petrosa  ossis  temporis. 
Swollen  glands  had  probably  pushed  the 
vessel  forward,  so  that  the  pressure  of 
the  knife  caused  its  rupture,  for  it 
was  not  cut.  Schmiegelow  (Monats.  f. 
Ohrenh.,  No.  3,  '97). 

Case  of  fatal  secondary  haemorrhage 
on  the  eighth  day  following  the  removal 
of  adenoid  vegetations.  Patient,  who 
was  eleven  years  old,  gave  no  history  of 
a  bleeder,  but  it  was  noticed  the  blood 
from  the  first  bleeding  was  only  partly 
clotted.  Wallace  Preble  (Boston  Med. 
and  Surg.  Jour.,  May  19,  '98). 

Three  cases  of  haemorrhage  following 
adenoid  operations.  Personal  operating 
experience  on  these  growths  of  seven 
years  before  a  complete  realization  of 
what  dangerous  consequences  could  ensue. 
Surgical  procedure  in  these  cases.  The 
adenoids  were  removed  with  the  Gott- 
stein knife  under  cocaine  anaesthesia. 
Martin   (Laryngoscope,  July,  '99). 

Case  in  which  a  pharyngeal  tonsil  the 
size  of  a  walnut  was  removed  from  the 


pharynx  of  a  boy  10  years  of  age.    Severe 
haemorrhage  occurred  a  few  hours  later, 
and  the  patient  died  four  days  after  the 
operation  despite  all  that  could  be  done. 
The  patient   was  haemophilic.     Richard 
Sachs  (Jour,  of  Laryn.,  etc.,  Feb.,  1900). 
An  instrument   devised  to   take  the 
place  of  the  curette,  a  post-nasal  guillo- 
tine, has  been  devised  by  the  writer.    It 
is  constructed  in  such  a  manner  as  to 
accomplish  all  that  is  claimed  for  the 
curette   without   causing  injury  to   the 
organs  adjacent  to  the  adenoid  tumor 
requiring  removal.     Another  advantage 
claimed  for  it  is  simplicity  of  technique. 
In  introducing  the  guillotine  into  the 
naso-pharyngeal  space  no  difficulty  is  ex- 
perienced, the  curved  blade  being  carried 
into  the  vault  in  the  same  manner  as  the 
curette.    By  keeping  the  instrument  in 
the  median  line  of  the  roof  and  exer- 
cising such  pressure   as  will  force  the 
blade  upward  and  forward  the  tumor  is 
Drought  within  its  grasp  and  readily  ex- 
cised by  drawing  from  before  backward 
the  guarded  knife. 

The  question  arises:  will  haemorrhage 
follow  an  operation  with  the  guillotine 
more  readily  than  when  the  cutting  for- 
ceps or  the  curette  is  employed?  Experi- 
ence teaches  that  it  does  not.  In  hssmo- 
philiacs  haemorrhage  is  always  liable  to 
occur  regardless  of  the  method  employed; 
simple  palpation  of  the  adenoid  tissue  has 
been  followed  by  fatal  bleeding  (Dela- 
van).  Secondary  hemorrhages  of  a 
violent  nature  have  taken  place  after 
the  removal  of  the  post-nasal  adenoid 
growths. 

[Two  eases  of  this  character  are  re- 
called in  boys,  respectively,  8  and  9 
years  of  age.  Apart  from  the  adenoid 
disease  they  were  apparently  well.  One 
week  after  the  operation  (by  Gottstein's 
curette)  persistent  bleeding  set  in,  which 
could  only  be  brought  under  control 
by  forcibly  tamponing  the  post-nasal 
space.  Hinkle  reports  a  case  of  haemor- 
rhage of  an  alarming  character  controlled 
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apparently  by  applying  to  the  bleeding 
surface  the  gummy  substance  formed  by 
the  combination  of  antifebrin  and  tannic 
acid  in  solution.     Jacob  E.  Schadle.] 

Is  recurrence  liable  to  take  place  after 
the  removal  of  adenoids?    Not  as  a  rule, 
provided  the  operation  has  been  skillfully 
done  and  complete  removal  accomplished. 
Recurrence  of  adenoid  vegetations  after 
their  removal  is  more  frequent  than  is 
usually  supposed;   thus  necessity  of  com- 
plete  removal.     F.   E.   Hopkins    (N.   Y. 
Med.  Jour.,  Jan.  26,  '95). 

The  recurrence  of  the  growths  in 
young  children  sometimes  witnessed  is 
due  to  the  greater  difficulty  in  effecting 
complete  removal  in  them  and  the 
greater  predisposition  to  the  pralifera- 
tion  of  lymphoid  tissue  under  slight 
provocation.  Dundas  Grant  (Jour,  of 
Laryng.,  Aug.,  '97). 

"When  at  all  possible  it  is  better  to  re- 
move adenoid  growths  without  the  use  of 
a  general  anaesthetic,  as  there  can  be  no 
doubt  that  anassthesia  adds  an  element  of 
risk  to  the  operation.  Locally  applied, 
cocaine  is  invaluable;  it  renders  the  pres- 
ence of  instruments  tolerable  and  the  op- 
eration quite  easy,  especially  if  the  palate 
can  be  retracted  with  either  hook  or  tape. 
But  the  dexterous  operator  generally 
requires  no  auxiliary  assistance  (palate- 
retraction  or  naso-pharyngeal  illumina- 
tion), and  contents  himself  with  sunlight 
directed  into  the  throat,  and  perhaps  of 
the  index  finger  to  guide  the  instrument 
into  the  naso-pharynx. 

"When  a  general  anaesthetic  is  used  the 
patient  should  be  placed  in  bed  or  on  a 
couch  with  the  head  on  a  level  with  the 
body,  which  position  should  be  main- 
tained— after  the  patient  has  been  raised 
or  turned  to  expel  the  blood  from  the 
naso-pharynx — until  the  immediate  ef- 
fects of  the  anaesthetic  have  passed  off. 
Sometimes  retching  and  vomiting  of 
blood  that  was  swallowed  occur  after  the 
operation. 


The  after-treatment  is  simple.  The 
patient  should  be  kept  in-doors  for  a 
period  of  a  week  and  the  nose  occasion- 
ally sprayed  with  a  warm  alkaline  solu- 
tion. If  reactionary  symptoms  appear, 
they  should  be  met  in  accordance  with 
their  nature  and  severity.  If  confident 
that  the  adenoid  vegetations  have  been 
thoroughly  removed,  the  nose  and  phar- 
ynx, etc.,  should  be  examined  for  en- 
larged tonsils,  spurs,  deflection  of  the 
septum,  and  chronic  hypertrophies  of  the 
mucous  membrane.  If  one  or  more  of 
these  conditions  are  found  to  exist,  the 
trouble  should  be  corrected,  to  avoid  en- 
couragement of  recurrence  of  lymphoid 
hypertrophy. 

Acute  Waso-pharyngitis. 

Symptoms. — In  the  first  stage  of  this 
affection  a  more  or  less  marked  sense  of 
dryness  in  the  parts,  and,  perhaps,  pos- 
sibly some  difficulty  in  swallowing,  is  ex- 
perienced. In  the  course  of  a  day  or  two 
a  mucous  discharge  appears  which  at  first 
is  thin  and  gradually  becomes  thicker  and 
more  purulent. 

The  annoying  symptom  which  early 
establishes  itself  is  the  dropping  of  secre- 
tions into  the  throat,  causing  a  constant 
desire  to  hawk  and  expectorate.  As  the 
disease  progresses  the  voice  in  not  a  few 
instances  becomes  altered.  Hoarseness 
or  "raspiness"  is  complained  of.  If  the 
Eustachian  tubes  are  implicated  in  the 
morbid  process,  tinnitus,  impaired  vocal 
resonance,  darting  pains  along  the  Eu- 
stachian tract,  etc.,  are  also  complained 
of. 

Symptoms  of  acute  rhinitis  or  pharyn- 
gitis may  also  appear  when  acute  ca- 
tarrhal inflammation  of  the  naso-pharynx 
coincidently  exists  with  one  or  both  of 
these  diseases. 

The  course  of  the  disease  is  variable. 
Sometimes  the  mucous  secretion  ceases 
in  a  few  days,  and  the  mucous  membrane 
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returns  to  the  normal,  while  again,  not- 
ably in  debilitated  persons,  the  malady 
lingers  on  for  weeks  or  months,  eventu- 
ally assuming  a  subacute  or  chronic 
character. 

Among  the  complications  to  be  en- 
countered is  involvement  of  the  Eu- 
stachian tube  and  of  the  middle  ear. 
Sometimes  the  orifices  of  the  tube  are 
found  red  and  swelled  and  covered  with 
secretions;  a  feeling  of  fullness  and  bub- 
bling in  the  ear  is  produced  upon  blow- 
ing the  nose.  Sero-mucous  and  puru- 
lent middle-ear  inflammation  may  fol- 
low such  a  condition. 

Etiology. — Acute  naso-pharyngitis  is 
sometimes  produced  by  an  extension  of 
inflammation  from  the  nasal  passages  or 
from  the  pharynx.  The  various  causes 
inducing  acute  inflammation  of  the  mu- 
cous membrane  of  the  nose — such  as  in- 
halation of  dust,  climatic  changes,  erup- 
tive fevers,  exhaustive  diseases,  etc. — 
also  play  an  important  etiological  role. 

Among  the  local  causes  chiefly  to  be 
mentioned  is  the  presence  of  adenoid  or 
lymphoid  overgrowths.  That  such  a 
condition  forms  a  predisposing  cause  of 
the  attacks  cannot  be  questioned;  this  is 
particularly  during  childhood  and  youth, 
the  periods  when  acute  naso-pharyngitis 
is  most  common.  Acute  inflammation 
of  the  naso-pharynx  then  frequently 
gives  rise  to  purulent  rhinitis  or  inflam- 
matory disturbances  of  the  fauces. 

Pathology. — The  existence  of  such  a 
disorder  as  acute  idiopathic  catarrhal 
inflammation  of  the  naso-pharynx  is  not 
accepted  by  all  observers.  That  it  does 
can  be  substantiated  by  clinical  evi- 
dence. This  is  especially  true  when  the 
sympathetic  system  becomes  influenced 
through  some  factor  tending  reflexly  to 
dilatation  and  engorgement  of  the 
blood-vessels.    It  is  due,  in  the  majority 


of  cases,  according  to  Sajous,  to  exten- 
sion of  neighboring  disorders  through 
contiguity  of  tissue. 

Prognosis. — Of  utmost  importance  is 
the  early  recognition  and  treatment  of 
this  affection.  If  the  disease  is  neglected 
and  allowed  to  run  on  unattended,  it  is 
destined,  in  the  majority  of  cases,  to  re- 
solve into  a  chronic  catarrhal  disorder: 
a  persistent  and  troublesome  malady. 

Treatment.- — In  the  early  stage,  when 
pain  and  dryness  of  the  parts  are  present 
accompanied  by  general  malaise  and  a 
febrile  movement,  considerable  can  be 
accomplished  toward  alleviating  suffer- 
ing and  aborting  the  disease  by  the  ad- 
ministration of  small  doses  of  apomor- 
phine  (yi6  grain)  frequently  repeated. 
Should  there  be  any  hepatic  torpidity  or 
digestive  disturbances,  a  mercurial,  fol- 
lowed in  four  or  six  hours  by  a  saline 
purgative,  should  at  once  be  adminis- 
tered. 

Warm  alkaline  lotions,  applied  in  the 
form  of  a  spray  to  the  nasal  passages  or 
post-nasal  spray,  prove  grateful  and 
beneficial.  A  solution  of  cocaine  (4  per 
cent.)  applied  in  the  same  manner  af- 
fords immediate  comfort  and  aids  in  con- 
trolling vascular  engorgement.  After 
the  disease  has  passed  the  stage  of  acute 
hypersemia,  and  muco-purulent  secre- 
tions appear,  astringents  or  alteratives 
are  indicated.  Sulphate  or  sulphocarbo- 
late  of  zinc  and  silver  nitrate  applied 
with  a  pledget  of  absorbent  cotton,  at 
intervals  of  twenty-four  or  forty-eight 
hours  in  solution  of  the  strength  of  2 
per  cent,  or  4  per  cent.,  are  especially 
valuable.  Before  employing  silver  solu- 
tions the  larynx  should  be  cocainized  to 
avoid  the  laryngeal  spasm  that  would 
follow  the  dropping  of  some  of  the  solu- 
tion into  the  cavity. 

An  aqueous  solution  of  suprarenal- 
capsule  extract  (10  grains  to  1  drachm 
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of  saturated  solution  of  boric  acid)  topic- 
ally applied,  lias  been  found  to  be  of  con- 
siderable  value   in   reducing   the   acute 
hyperemia  and  inflammation  of  the  parts. 
Solution  of  iehtkyol,  '/,  of  1  per  cent., 
applied  by  the  patient  himself  every  two 
hours,    considered    as    very    efficient    in 
naso-pharyngeal     catarrh.       P.     Meyjes 
(Geneesk.   voor   het   Ivonin.   der   Neder- 
landen,  Sept.  4,  '92). 

Turpentine  with  oil  of  anise  makes  a 
valuable  application,  especially  in  acute 
exacerbations  of  naso-pharyngitis.  It 
may  be  diluted  with  lavender.  This 
should  be  applied  to  the  naso-pharynx 
with  the  cotton  tuft  on  a  curved  ap- 
plicator several  times  weekly.  It  is  best 
to  use  the  rhinoscopic  mirror  in  every 
case  in  which  applications  are  made  to 
the  naso-pharyngeal  region.  Somers 
(Memphis  Lancet,  July,  '98). 
Chronic  Naso-pharyngitis  (Chronic 
Post-nasal  Catarrh). 

Symptoms. — The  subjective  symptoms 
are  mainly  due  to  the  accumulation  in 
the  naso-pharynx  of  a  more  or  less  puru- 
lent secretion,  which  causes  coughing  and 
hawking;  while  the  local  inflammatory 
disorder  may  cause  dull  headache;  altered 
voice,  taste,  and  smell;  and  temporary 
deafness  due  to  the  interference  with  the 
function  of  the  Eustachian  tube.  The 
patient  complains  of  a  tendency  to  colds 
in  the  head,  sudden  losses  of  voice,  tem- 
porary pains,  and  raw  sensations  in  the 
throat.  He  frequently  "hawks"  masses 
of  muco-pus  more  or  less  desiccated:  a 
feature  that  gives  him  the  greatest  con- 
cern. The  rhinoscope  shows  local  hyper- 
ffimia;  the  naso-pharynx  is  more  or  less 
covered  with  pus  or  dried  secretions, 
which,  when  removed,  often  leave  bleed- 
ing surfaces.  The  vault  of  the  naso- 
pharynx with  its  adenoid  cushion  is  gen- 
erally puffed  out  and  discharges  quite 
freely.  Local  dryness  is  sometimes  ob- 
served. 

There  is  often  considerable  elongation 
of  the   uvula,   also   an   infiltration   and 


thickening  of  the  pillars  of  the  fauces. 
Laryngitis  is  a  frequent  complication, 
while  other  morbid  conditions  of  reflex 
origin — such  as  chorea,  reflex  epilepsy, 
neuralgia,  supra-orbital  headache,  gastric 
disturbances,  uterine  disorders,  retarded 
development,  and  simple  anaemia — -may 
be  induced. 

When  extending  over  a  long  time  these 
cases  often  develop  dry  naso-pharyngitis. 
The  main  features  of  this  condition,  also 
termed  "sclerotic  post-nasal  catarrh,"  are 
not  unlike  the  same  condition  of  the 
nasal  fossa?  (atrophic  rhinitis);  it  may  be 
and  often  is  complicated  with  ozsena.  It 
may  occur  as  a  sequel  to  catarrhal  inflam- 
mation and  be  dry  from  the  start. 

Under  these  conditions  the  oro-phar- 
ynx  appears  dry  and  lustrous;  and  may 
be  covered  with  scales  of  dark-colored 
dried  mucus.  When  the  stage  of  ozama 
is  reached,  every  few  days  round,  oval, 
or  cup-shaped  masses  of  dried  mucus  are 
expelled,  which  vary  some  as  to  color  and 
consistence.  On  cleansing,  the  mucous 
membrane  looks  pale  and  atrophied. 

Etiology. — Childhood  seems  to  be  the 
most  favorable  time  for  this  disease  to 
appear.  The  gouty,  syphilitic,  scrofulous, 
and  tuberculous  diatheses  seem  to  predis- 
pose to  it,  and  under  these  circumstances 
it  is  very  apt  to  become  chronic  or  sub- 
acute. Incessant  use  of  tobacco,  cocain- 
ism,  alcoholism,  diseased  nasal  passages, 
enlarged  tonsils,  chronic  gastric  disease 
are  all  undoubted  etiological  factors. 
Suppurative  diseases  of  the  ethmoidal 
and  sphenoidal  sinuses  where  the  pus 
flows  into  the  naso-pharynx  evidently 
are  a  cause  of  chronic  naso-pharyngitis. 
Chronic  follicular  tonsillitis  and  its 
cheesy,  pus-producing  deposits,  and  de- 
caying and  neglected  teeth  are  also  causa- 
tive. 

Cases  of  bilateral  tubercular  glands 
constitute  over  70  per  cent,  of  the  cases 
personally  observed,  and,  with  the  addi- 
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tion  of  some  cases  of  unilateral  disease, 
in  over  80  per  cent,  the  exciting  cause 
of   the    enlargement   was   found    in    the 
naso-pharynx.     There  seems  ground  for 
the   belief   that   of   nasopharyngeal    ca- 
tarrhs   a    number    are    in    their    nature 
tubercular.    Nicoll  (Glasgow  Med.  Jour., 
Jan.,  '96). 
Pathology. — Chronic  naso-pharyngitis 
may  be  divided  pathologically  into  three 
varieties:   the  diffuse,  hypertrophic,  and 
sclerotic  or  atrophic.    The  diffuse  form 
is  present  early  in  the  disease,  before  the 
infiltration  of  cellular  deposits  has  taken 
place;  it  is  the  transition  period  preced- 
ing the  chronic  disease.     In  the  hyper- 
trophic form  there  is  infiltration  of  the 
cellular  elements,  this  stage  culminating 
in  sclerosis, — the  third  form, — in  which 
atrophy  and  loss  of  function  occur. 

Prognosis. — The  disease  is  controllable 
by  appropriate  treatment  if  it  is  not 
of  too-long  standing.  In  the  latter 
case,  however,  it  is  practically  incurable. 
Pharyngitis  sicca  is  a  particularly  obsti- 
nate affection. 

Treatment. — If  any  constitutional  con- 
dition exists,  this  must  first  be  appropri- 
ately treated.  Locally,  cleanliness  is  the 
first  essential  and  should  be  accomplished 
by  some  non-irritating  alkaline,  disin- 
fectant solution,  such  as  Seiler's  or 
Dobell's.  After  the  cavity  has  been 
cleansed,  topical  applications  should  be 
made  to  the  post-nasal  space  as  the  con- 
dition indicates.  When  dry,  stimulants 
and  alteratives  such  as  nitrate  of  silver, 
20  grains  to  the  ounce,  and  iodine  pig- 
ment are  to  be  applied.  The  following 
preparation  is  useful: — 

1$  Iodine  crystals,  6  to  10  grains. 
Iodide    of    potassium,    12    to    20 

grains. 
Glycerin,  1  ounce. — M. 

This  should  be  followed  by  the  applica- 
tion of  some  oily  spray  as  albolene-and- 
menthol  solution,  and  be  applied  about 


every  other  day.  If  the  naso-pharyngeal 
vault  contains  adenoid  granulations, 
these  should  be  curetted. 

Attention  drawn  to  the  benefit  which 
occurs  from  removal  of  septal  spurs, 
ridges,  and  exostoses  in  chronic  naso- 
pharyngitis. They  are  extremely  com- 
mon in  this  connection  and  should  be 
removed  with  the  saw.  C.  H.  Knight 
(Laryngoscope,  Apr.,  '97). 

Tumors  of  the  Naso-pharynx. 

Neoplasms  of  the  naso-pharynx  may 
be  divided  into  four  varieties,  namely: 
myxomata,  fibromata,  sarcomata,  and  car- 
cinomata.  The  most  common  of  these 
are  the  fibromata,  the  malignant  variety 
rarely  appearing. 

Myxomata  are  frequently  found  in  the 
naso-pharynx,  while  their  point  of  origin 
is  located  in  the  nasal  passages.  Thorner 
reported  a  case,  however,  in  which  a 
mucous  polypus  of  unusual  size  had  its 
origin  in  the  naso-pharynx  in  front  of 
the  orifice  of  the  Eustachian  tube. 

Fibeomata  are  rare,  occurring  chiefly 
between  the  ages  of  ten  and  twenty-five. 
In  no  respect  do  they  differ  from  similar 
growths  in  the  nose.  They  spring  from 
the  periosteum  or  connective  tissue  of  the 
vault,  their  point  of  attachment  being  the 
body  of  the  sphenoid,  the  basilar  process 
of  the  occipital  bone,  or  the  anterior  sur- 
face of  the  upper  cervical  vertebra?. 

Projections  not  infrequently  extend 
into  the  nasal  passages  and  occasionally 
appear  at  the  anterior  nares.  They  grow 
very  rapidly,  embracing  and  destroying 
by  pressure  the  walls  of  the  nasal  pas- 
sages and  associated  sinuses  and  more  or 
less  obliterating  them.  The  so-called 
"frog-face"  is  very  characteristic  of  this 
disease.  These  tumors  are  dense  and 
resistant  and  are  very  prone  to  bleed 
under  manipulation.  The  rhinoscope  re- 
veals a  round,  smooth,  pinkish  mass. 
The  usual  symptoms  of  post-nasal  ob- 
struction are  present.     Some  cases  are 
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characterized  by  severe  bulging  of  the 
soft  palate,  while  at  the  same  time  the 
tumor  is  seen  to  protrude  below  the  pala- 
tine arch.  After  the  growth  has  attained 
considerable  size,  headache  becomes  a 
marked  symptom.  The  patient  also  ap- 
pears dull  and  stupid.  The  disease  al- 
most always  occurs  in  males. 

Case  of  naso-pharyngeal  fibroma  in  a 
girl  of  15.  The  case  is  interesting  on 
account  of  the  rarity  of  these  growths 
in  women.  Tellier  (Lyon  MSd.,  Aug.  11, 
'89). 

Fibroma  of  the  nasopharynx  is  almost 
exclusively  confined  to  males  from  15  to 
25  years  of  age.  N&laton  is  quoted  as 
not  having  "known  of  a  single  authentic 
example  of  true  naso-pharyngeal  fibroma 
in  a  female  of  any  age,  or  in  a  male  over 
thirty-five."  Of  58  cases  collected  by 
Lincoln,  of  New  York,  all  occurred  in 
males  under  twenty-five.  Woodson 
(Laryngoscope,  Aug.,  '98). 

After  the  age  of  25  years  fibromata  sel- 
dom develop;  when  present  after  that  age 
they  tend  to  disappear  spontaneously. 
Then,  too,  exceptional  cases  have  been  re- 
ported in  which  the  tumor  disappeared 
through  a  process  of  sloughing.  Adhe- 
sions occasionally  occur.  Fibromata  are 
not  malignant,  but  sometimes  become 
dangerous  in  consequence  of  encroach- 
ment upon  neighboring  structures. 
When  the  tumor  extends  toward  the 
laryngeal  cavity  interference  with  deg- 
lutition takes  place.  The  cranial  cavity 
may  also  become  involved  or  invaded  by 
the  tumor  and  create  pressure  on  special 
nerves  and  severe  pain.  Deafness  is  not 
an  unusual  symptom  and  is  produced 
by  occlusion  of  the  Eustachian  orifice. 
Prognosis  is  favorable  in  most  cases  when 
complete  removal  is  accomplished. 

Fibromyxomata  are  similar  to  fibro- 
mata, but  do  not  tend  to  destroy  the 
neighboring  bones  or  cavities.  The 
prognosis  is  always  favorable. 

Sarcomata  of  the  naso-pharynx  are  of 


exceedingly  rare  occurrence.  To  distin- 
guish between  a  benign  and  malignant 
growth  of  this  region  is  sometimes  diffi- 
cult. The  round-cell  variety  is  that  usu- 
ally found  in  the  naso-pharyngeal  cav- 
ity. Age  has  no  particular  significance, 
as  the  disease  has  been  observed  in  both 
young  and  old  alike. 

Treatment. — Evulsion  with  forceps  is 
resorted  to  by  some  operators,  a  curved 
uterine  ecraseur  by  others.  The  galvano- 
cautery-snare  and  puncture  have  their 
advocates. 

I  employ  a  powerful  post-nasal  snare 
designed  by  myself  especially  for  this  sort 
of  surgical  work.  The  aim  should  always 
be  to  take  away  as  large  a  mass  as  is  prac- 
ticable with  as  little  haemorrhage  as  pos- 
sible. The  post-nasal  snare  fulfills  this 
mission  in  several  respects.  To  obviate 
great  loss  of  blood,  tamponing  the  upper 
pharynx  and  posterior  nares  is  resorted 
to.  To  the  tampons  are  attached  oral  and 
nasal  ends  of  tape  for  purposes  of  fixation 
just  before  the  wire  is  expected  to  sever 
the  tumor  from  its  base,  after  which  pro- 
cedure the  snare  is  withdrawn.  In  the 
course  of  twelve  or  twenty-four  hours  the 
tampons  can  be  removed  without  any  loss 
of  blood  whatsoever. 

Electrolysis  when  judiciously  and 
properly  applied  holds  a  valuable  and 
prominent  position  in  the  treatment  of 
new  growths  of  the  naso-pharynx. 

When  the  tumor  is  unduly  vascular  and 
cannot  be  manipulated  without  loss  of 
blood,  prior  treatment  with  the  electro- 
lytic needle  accomplishes  considerable 
toward  the  limitation  of  haemorrhage. 

After  the  use  of  the  post-nasal  snare, 
the  remaining  base  should  also  be  treated 
by  means  of  electrolysis;  resolution  is 
thus  favored  and  the  liability  to  recur- 
rence becomes  less  marked.  The  so- 
called  radical  operation,  for  example,  the 
excision  of  the  superior  maxillary  bone 
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with  a  view  of  obtaining  access  to  the 
naso-pharynx,  seems  unnecessary  in  any 
case.  The  radical  method  does  not  seem 
to  accomplish  any  more  than  the  opera- 
tive measures  above  stated,  and,  at  the 
same  time  immediately  jeopards  the  life 
of  the  patient  and  certainly  produces  per- 
manent disfigurement. 

The  accompanying  catarrhal  states 
will  improve  under  the  use  of  warm 
alkaline  lotions.  The  douche  or  syringe 
does  not  recommend  itself  on  account  of 
the  danger  of  forcing  fluid  into  the  mid- 
dle ear,  from  which  accident  a  more  or 
less  serious  tympanic  trouble  may  arise. 
Jacob  E.  Schadle, 

St.   Paul. 

NECROSIS.  See  Jaws  and  Osseous 
System. 

NEPHRITIS.   See  Beight's  Disease. 

NEPHROLITHIASIS  AND  NE- 
PHRITIC COLIC.  See  Urinary  Sys- 
tem. 

NERVES,  PERIPHERAL,  DISEASES 
OF. — The  general  conditions  of  disease 
to  which  any  or  all  of  the  peripheral 
nerves  are  liable  are:  1.  Circulatory  dis- 
orders. 2.  Inflammation.  3.  Degenera- 
tion. 4.  Functional  disorders.  5.  Neo- 
plasms. 

Circulatory  Disorders. 

The  circulatory  disorders  of  any  im- 
portance are:  (a)  Anaemia.  (&)  Hyper- 
aemia. 

(a)  Anaemia. — This  is  a  frequent  ac- 
companiment of  general  anaemic  states, 
and  is  also  seen  as  a  result  of  obstruction 
of  the  blood-vessels  of  the  nerves  from 
atheroma  or  other  cause,  and  also  oc- 
curs with  the  vasomotor  neuroses.  The 
condition  is  of  chiefly  theoretical  in- 
terest, since  a  positive  diagnosis  is  al- 
ways difficult  and  frequently  impossible, 
-the   symptoms  being  various   and   oft- 


times  vague  and  lacking  in  characteristic 
features.  Anaemia  is  doubtless  in  some 
instances  a  cause  of  neuritic  pains  and 
neuralgias,  and  some  of  the  pains  and 
paresthesias  accompanying  the  ather- 
omatous arterial  changes  of  old  age  are 
doubtless  due  to  this  condition.  Almost 
any  of  the  ill-defined  peripheral  motor 
and  sensory  abnormalities  of  the  nerves 
may  at  times  be  presumptively  traced  to 
anaemia. 

Treatment. — The  successful  treatment 
of  the  condition  is  based  upon  a  recog- 
nition of  its  primary  cause,  and  is  di- 
rected toward  the  removal  of  this  cause, 
together  with  the  use  of  general  tonics 
and  hygienic  measures  calculated  to  im- 
prove nutrition  and  circulatory  activity. 
In  the  aged  and  feeble,  with  diseased 
arteries,  all  remedial  measures  may  prove 
disappointing. 

(6)  Hyperemia. — This  condition 
also  is  only  recognizable  with  difficulty, 
although  the  symptoms  are  somewhat 
more  definite  and  characteristic  than  are 
those  of  anaemia  of  the  nerves.  The  most 
commonly  observed  symptoms  are  mus- 
cular weakness,  tenderness  or  pressure 
along  the  course  of  the  nerve;  pain,  dart- 
ing, stabbing,  or  neuralgic  in  character; 
together  with  sensory  perversions.  A 
true  neuralgia  may  have  as  its  basis 
hyperaemia  of  the  nerves.  The  symp- 
toms are,  it  will  be  seen,  much  the  same 
as  those  of  an  early  stage  of  neuritis. 

Etiology. — The  causes  of  hyperaemia 
of  the  nerves  are:  adjacent  inflamma- 
tions, mechanical  injuries,  exposure  to 
cold;  bacterial,  alkaloidal,  metallic,  and 
other  poisons;  rheumatism,  gout,  and 
other  diathetic  diseases;  in  short,  the 
causes  which,  when  intensified  or  pro- 
longed, cause  neuritis. 

Treatment. — The  best  results  in  treat- 
ment are  obtained  from  cold  applica- 
tions,   leeches,    cupping,    and    counter- 
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irritation.  Massage  and  hydrothera- 
peutic  measures  are  beneficial  in  chronic 
cases.  Of  internal  remedies,  potassium 
iodide  and  preparations  containing  iron 
give  the  best  results. 

Neuritis. 

Inflammation  of  the  nerves  is,  in  most 
instances,  associated  with  more  or  less 
degenerative  change  in  the  nerve-fibrils 
of  the  affected  nerves.  When  the  mor- 
bid process  involves  the  nerve-sheaths 
and  connective-tissue  structures  in  par- 
ticular we  have  an  "interstitial  neuritis," 
and  the  changes  are  chiefly  inflammatory 
in  nature.  When  the  disease  locates 
itself  in  the  nerve-fibrils  it  gives  rise  to 
"parenchymatous  neuritis":  a  condition 
partaking  more  of  the  character  of  a 
degeneration  than  of  a  true  inflamma- 
tion. In  practice  these  two  morbid 
states  are  usually  combined — "diffuse 
neuritis";  so  that,  as  indicated  above, 
the  so-called  "neuritis"  embodies  both 
inflammatory  and  degenerative  changes. 
There  are  many  named  varieties  of  neu- 
ritis, based  upon  etiological  differences, 
intensity  of  the  disease,  its  distribution, 
etc.,  and  much  confusion  resulting 
therefrom.  The  practically  important 
varieties  are  the  following: — 

(a)  Traumatic  neuritis,  resulting  from 
direct  mechanical  injury  to  the  nerve, 
as  from  blows,  wounds,  pressure,  etc. 

(6)  Neuritis  from  exposure  to  cold, 
sometimes  improperly  called  "rheu- 
matic." 

(c)  Neuritis  caused  by  extension  of 
disease  from  adjacent  parts  (tubercu- 
losis, syphilis,  bone  disease,  etc.). 

(d)  Forms  of  neuritis  resulting  from 
presence  of  bacterial  poisons  in  the 
blood,  exemplified  in  the  neuritis  accom- 
panying or  following  typhoid  fever,  ma- 
laria, variola,  syphilis,  diphtheria,  etc. 

(e)  Neuritis  resulting  from  action  of 
poisons  introduced  from  without,  such 


as  alcohol,  lead,  arsenic,  mercurials, 
opium,  etc. 

(/)  The  endemic  or  epidemic  form  of 
neuritis,  seen  in  tropical  islands  and  sea- 
coast  countries,  the  well-known  "beri- 
beri" (see  Beriberi,  volume  i). 

(g)  The  neuritis  accompanying  cer- 
tain skin  eruptions  or  other  trophic 
changes  (Herpes  Zoster,  see  volume 
iii). 

Whatever  the  pathological  nature  or 
etiological  origin  of  neuritis,  if  a  single 
nerve  or  small  group  of  adjacent  nerve- 
trunks  be  affected  it  is  called  a  "simple 
neuritis."  If  a  number  of  nerves  in  dif- 
ferent portions  of  the  body  be  simul- 
taneously invaded  we  have  a  "multiple 
neuritis."  The  neuritis  from  mechan- 
ical injury,  exposure  to  cold,  and  other 
local  causes  is  usually  "simple";  the 
general  infections,  drug  poisonings,  and 
other  toxaemias  give  rise  most  often  to 
"multiple"  neuritis.  Of  course,  there 
are  exceptions  to  these  rules,  since  a 
general  toxtemia  may  produce  only  local- 
ized effects — a  simple  neuritis — and  a 
mechanical  injury  may  involve  a  large 
nerve-trunk  or  several  large  nerves  and 
give  the  symptoms  of  a  multiple  neu- 
ritis, as  has  been  seen  in  cases  of  press- 
ure upon  lumbar  and  sacral  nerves  of 
a  large  aneurism.  A  simple  neuritis  is 
usually  "interstitial";  a  multiple  neu- 
ritis is  apt  to  be  chiefly  "parenchyma- 
tous." 

Simple  Neuritis. — A  simple  or  local- 
ized neuritis  arises  from  exposure  tc- 
cold,  involving  in  such  cases  nerve- 
trunks  which  lie  near  the  surface  of  the 
body  the  most  frequently  observed  clin- 
ical form  being  "Bell's  paralysis,"  or 
"facial  paralysis";  from  traumatism, — 
blows  or  wounds;  pressure,  as  from  mor- 
bid growths;  aneurisms,  sleeping  upon 
arms,  crutches  used  long  or  injudiciously 
("crutch  paralysis");   and  from  tubercu- 
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lar  or  other  disease  which  involves  the 
nerves  by  extension  from  adjacent  af- 
fected parts. 

Neuritis  caused  by  surgical  operations 
is  usually  due  to  long-continued  pressure 
during  anaesthesia,  either  through  force 
for  maintaining  the  patient  in  position, 
by  the  dragging  of  the  limbs  of  the 
table,  or  by  the  continued  elevation  of 
the  arm  over  the  head.  To  prevent  this, 
the  patient's  arms  should  not  be  allowed 
to  hang  down,  and  care  should  be  taken 
that  during  operation  the  weight  of  the 
body  is  as  evenly  distributed  as  possible. 
Keeping  the  body  in  any  constrained 
position  should  be  avoided  when  not  ab- 
solutely necessary,  and  the  use  of  any 
mechanical  contrivance  for  maintaining  a 
desired  position  should  be  with  due  care 
to  prevent  nerves  from  being  stretched 
or  pressed  upon.  H.  T.  Pershing  (Med. 
News,   Sept.   11,  '97). 

Number  of  curious  cases  of  localized 
neuritis  noted  following  slight  injuries, 
such  as  too  vigorous  squeezing  of  the 
hands,  injury  by  blow  or  pressure  on 
the  fingers,  burning  the  skin  with  nitric 
acid,  etc.  Occasionally  these  cases  are 
obstinate,  and  result  in  more  or  less  per- 
manent disability.  Webber  (Boston 
Med.  and  Surg.  Jour.,  Nov.  5,  '98). 

The  symptoms  of  brachial  neuritis  are 
pain,  varying  in  degree,  but  often  very 
severe;    tenderness  of  the  affected  nerve 
trunks;     weakness    of    certain    muscles 
and   limitation    of   movement;     trophic 
changes,    rarely    severe;      and    sensory 
changes,  such  as  anaesthesia  and  hyper- 
sesthesia.     Apart  from   injury,   gout   is 
the  most  prominent   etiological   factor. 
The   duration   is  never  less  than   three 
or  four  months,  and  it  may  last  a  year 
or    more.      Buckley    (Lancet,    Apr.    16, 
1904). 
Symptoms. — The  symptoms  of  simple 
neuritis  vary  with  the  cause,  nature,  and 
location   of  the   disease,   but   the   true 
neural    symptoms    are    essentially    the 
same  in  all,  consisting  in  perversion,  ex- 
altation, or,  it  may  be,  entire  abolition  of 
function  of  the  nerves  involved.    There 
is  usually  pain,  of  a  stabbing,  darting 
character,  felt  in  the  parts  to  which  the 


nerve  is  distributed,  with  some  pain  and 
tenderness  along  the  course  of  the  nerve. 
This  pain  is  partly  due  to  pressure  or 
irritation  of  the  nervi  nervorum,  and  may 
be  very  intense  and  distressing  or  may, 
as  is  often  the  case  in  mild  forms  of 
neuritis,  cause  little  or  no  inconvenience. 
There  is  occasionally  cedematous  swell- 
ing and  redness  of  the  skin  over  the 
point  of  greatest  inflammatory  activity, 
and  trophic  cutaneous  affections,  sweat- 
ing, and  swelling  of,  and  effusions  into, 
joints  sometimes  appear.  Tactile  sensa- 
tion is  impaired  in  the  affected  area,  and 
numbness  and  formication  are  frequent. 
Weakness  in  the  muscles  supplied  by  the 
affected  nerves  is  the  rule,  reaching  in 
the  severer  cases  a  complete  paralysis. 
Muscular  twitchings  and  spasmodic  con- 
tractions are  sometimes  noted.  In  the 
severe  and  long-continued  cases  there  is 
apt  to  be  great  atrophy  of  the  affected 
muscles,  which  may  be  followed  by  con- 
tractures of  fingers  or  toes  or  other  parts 
involved.  The  nutrition  of  the  hair  and 
nails  is  often  defective,  leading  to  falling 
out  or  grayness  of  hair,  deformities  or 
dropping  away  of  nails,  etc. 

The  electrical  reactions  in  simple  neu- 
ritis vary  with  the  intensity  of  the  dis- 
ease, being  in  the  milder  cases  -  nearly 
or  quite  normal,  but  showing  in  all  of 
the  severe  forms  a  partial  or  complete 
reaction  of  degeneration. 

The  duration  of  a  simple  neuritis  de- 
pends chiefly  upon  the  severity  or  cura- 
bility of  the  initial  lesion.  The  symp- 
toms may  pass  off  in  a  few  days,  or  may 
persist  for  months.  Eecovery  is  the  rule, 
and  is  always  obtained,  provided  the 
cause  is  one  which  can  be  removed.  In 
very  unfavorable  cases  some  permanent 
contracture  or  paralysis  may  result. 

Pathology.  - —  In  simple  neuritis  the 
changes  are  chiefly  localized  in  a  limited 
portion    of   the    nerve-trunk,    only    the 


614 


NERVES,  PERIPHERAL.     SIMPLE  NEURITIS. 


degenerative  changes  in  nerve-fibres, 
where  such  a  parenchymatous  lesion  is 
present,  extending  along  the  entire  distal 
portion  of  the  nerve.  At  the  point  of 
injury  the  nerve-trunk  is  red,  swelled, 
and  infiltrated  with  lymphoid  elements, 
and  may  be  surrounded  by  a  gelatinous 
exudate.  The  changes  involve  especially 
the  perineural  and  interstitial  connec- 
tive-tissue frame-work.  In  mild  cases 
the  nerve-fibrils  themselves  are  slightly, 
if  at  all,  involved;  in  severer  cases,  or 
where  the  fibrils  have  undergone  com- 
pression from  swelling  of  connective- 
tissue  structures,  the  nerve-fibrils  show 
the  alterations  of  parenchymatous  neu- 
ritis; their  myelinic  sheaths  are  frag- 
mented, the  nuclei  of  the  sheath  of 
Schwann  and  of  the  internodal  cells 
are  increased  in  number,  or  may  seem 
swelled;  in  still  more  severe  cases  the 
axis-cylinders  show  marked  degenerative 
alterations,  become  varicose,  swell,  disin- 
tegrate, and  even  entirely  disappear,  the 
appearances  being  then  nearly  identical 
with  those  of  a  true  Wallerian  degenera- 
tion. These  changes  in  the  axis-cylin- 
ders necessarily  involve  all  of  the  nerve- 
fibre  lying  below  the  seat  of  injury,  but 
are  usually  arrested  at  the  first  node  of 
Eanvier  above,  although  in  some  eases 
they  may  extend  upward,  even  quite  to 
the  cord.  The  blood-vessels  at  the  seat 
of  an  injury  are  often  distended,  and 
minute  hasmorrhages  into  the  nerve  are 
of  not  infrequent  occurrence.  The  dis- 
;ase  may  go  on  to  complete  destruction 
of  the  nerve-elements,  the  degenerated 
fibres  being  replaced  by  connective  tis- 
sue and  by  fat-cells:  a  condition,  when 
the  fat-deposits  are  abundant,  called  by 
Leyden  "lipomatous  neuritis."  Kegener- 
ation  begins  after  a  short  time,  and,  if 
the  original  nerve-injury  be  removed,  the 
nerve  may,  even  in  very  severe  cases,  ulti- 
mately regain  its  former  healthy  state. 


Many  cases  of  mild  neuritis  pabs  un- 
recognized, being  looked  upon  as  rheu- 
matism. 

Peripheral  neuritis  may  be  isolated, 
confined  to  one  or  a  few  nerves;  it  may 
be  multiple,  symmetrical  in  its  distri- 
butions, affecting  the  nerves  of  all  the 
extremities.  In  isolated  neuritis  the  dis- 
ease begins  in  the  nerve-sheath,  consti- 
tuting a  "perineuritis,"  the  inflammation 
extending  to  the  nerve-fibres  afterward. 
In  the  multiple  forms  the  nerve-fibres 
themselves  are  the  seat  of  the  primary 
change,  the  sheath  becoming  affected 
later.  These  forms  of  multiple  "paren- 
chymatous" neuritis  are  always  due  to 
some  virus  in  the  blood,  an  organic  or  in- 
organic chemical  compound  usually.  Iso- 
lated neuritis  is  due  to  some  cause  act- 
ing locally,  and  if  several  nerves  are  af- 
fected their  distribution  is  irregular,  not 
symmetrical.  In  these  cases  there  is  al- 
ways a  constitutional  cause  at  work  as 
well,  predisposing  to  the  disease. 

The  recurrence  of  neuritis  as  the  re- 
sult of  medicinal  use  of  arsenic  is  not 
very  rare.  Of  predisposing  causes  in 
isolated  peripheral  neuritis,  gouty  and 
rheumatic  conditions  are  among  the 
most  frequent.  Lithsemia  should  be 
added  to  these.  Lithsemia  is  probably 
the  most  frequent  predisposing  condition 
leading  to  the  development  of  inflamma- 
tion of  the  nerves  after  injury  to  them. 
Alexander  McPhedran  (Med.  News,  Oct. 
31,  '96). 

Treatment. — As  a  necessary  prelimi- 
nary to  any  treatment,  the  cause  of  the 
disease  must  be  removed.  After  this, 
rest  of  the  affected  part,  absolute  and 
continued  for  several  days,  should  be  in- 
sisted upon.  The  use  of  splints  to  limbs 
is  sometimes  advisable.  Heat,  especially 
moist  heat, — as  from  steam,  poultices,  or 
fomentations, — gives  great  relief  from 
the  pain.  Counter-irritation  by  mustard 
plasters  or  other  means  is  sometimes 
equally  efficacious.  In  many  instances 
the  galvanic  current  used  in  strength 
sufficient  to  redden  the  skin  gives  im- 
mediate and  wonderful  relief.  Occa- 
sionally in  early  stages  ice  locally  ap- 
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plied  will  give  more  relief  than  anything 
else.  Of  internal  remedies,  salol,  the 
salicylates,  and  the  whole  series  of  coal- 
tar  derivates — in  particular,  antipyTine, 
phenacetin,  and  acetanilid — may  be  used 
in  the  confident  expectation  of  obtaining 
measurable  relief  from  the  pain.  When 
other  remedies  fail  the  local  hypodermic 
use  of  morphine  is,  where  pain  is  very 
intense,  justifiable.  The  early  use  of 
mercurials — calomel  or  blue  mass — is 
often  attended  by  good  results.  In 
any  case  the  bowels  should  be  kept 
open  by  salines  or  a  simple  purgative 
pill.  Attention  should  be  paid  to  the 
general  health.  In  most  instances 
tonics  and  alteratives  will  be  found 
beneficial. 

After  subsidence  of  the  acute  stage 
and  after  all  tenderness,  redness  in  skin, 
pain  in  parts,  etc.,  have  disappeared, 
systematic  massage  and  the  use  of  fara- 
dic  stimulation  to  the  muscles  will  has- 
ten restoration  of  function  in  muscles 
and  cutaneous  surface. 

Static  electricity  has  been  successfully 
used  for  the  cure  of  neuritis.  The  spark 
may  be  applied  directly  to  the  tender 
points  even  in  the  earliest  stage.  The 
patient  may  be  connected  with  the  prime 
conductor  of  the  machine  so  that  he  does 
not  form  a  part  of  the  circuit,  but  is  sub- 
jected to  powerful  electrical  surgings 
that  are  painless.  Under  this  treatment 
relief  is  immediate,  cure  occurs  usually 
within  a  short  period,  and  it  is  not  neces- 
sary for  the  patients  to  remain  absolutely 
at  rest.  W.  J.  Morton  and  W.  B.  Snow 
(Med.  Record,  Apr.  15,  '99). 
Multiple  Neuritis. 

Synonyms. — Polyneuritis;  dissemi- 
nated neuritis;    peripheral  neuritis. 

Definition. — This  disease  is  a  paren- 
chymatous neuritis  affecting  many  pe- 
ripheral nerves  at  or  about  the  same 
time. 

Varieties.  —  Numerous  varieties  and 
forms  of  multiple  neuritis  are  recog- 
nized, and  of  these  the  more  important 


have  received  distinguishing  names,  as 
is  mentioned  below.  The  varieties,  as  in 
the  case  of  simple  neuritis,  arise  from 
differences  in  nature,  causation,  severity, 
and  location  of  the  morbid  process.  The 
causes  of  multiple  neuritis  are:  bacterial 
infection,  toxic  substances  in  the  blood, 
anaemia,  and  dyscrasie  states;  in  short, 
any  state  of  toxaemia  or  malnutrition. 

During  pregnancy,  and  also  after  par- 
turition, patients  sometimes  suffer  from 
peripheral  neuritis,  which  cannot  be 
traced  to  any  of  the  usual  causes.  This 
"puerperal  neuritis"  has  been  distin- 
guished from  neuritis  caused  by  alcohol, 
lead,  diphtheria,  or  septicaemia,  and  was 
described  by  Mobius  as  a  multiple  neu- 
ritis due  to  the  circulation  in  the  blood 
of  a  poison  produced  by  the  patient 
herself  during  gestation.  It  is  quite  dis- 
tinct from  "obstetrical  neuritis,"  which 
is  due  to  injury  of  nerve-trunks  in  the 
pelvis  by  instruments  or  by  the  child's 
head  during  labor,  or  to  pelvic  inflam- 
matory conditions  tollowing  labor.  The 
symptoms  and  course  of  the  disease  are 
extremely  like  those  of  alcoholic  neuritis, 
so  much  so  that  the  diagnosis  can  only 
be  made  by  excluding  alcohol  and  other 
possible  causes.  Turney  (St.  Thomas's 
Hosp.  Reports,  vol.  xxv,  '98). 

Main  causes  known  to  produce  multiple 
neuritis:  1.  Toxic  cases  due  to  the  ac- 
tion of  a  poison  derived  from  without 
the  body:  (a)  metallic — arsenic,  lead, 
mercury,  copper,  phosphorus,  and  silver; 
(6)  non-metallic — alcohol,  carbonic  oxide 
gas,  bisulphide  of  carbon,  and  nitro- 
benzol.  2.  Toxaemic  cases  from  infection. 
In  this  class  are  included  all  cases  due 
to  the  development  and  action  in  the 
organism  of  some  bacterial  poisons 
either  of  external  or  of  internal  origin. 
3.  The  third  class  of  cases  of  multiple 
neuritis  is  allied  to  the  second  class,  for, 
while  not  truly  toxaemic  or  infectious, 
it  is  a  class  which  Remak  terms  dys- 
crasie. There  are  certain  diseases  the 
presence  of  which  in  the  system  predis- 
poses it  to  nervous  affections,  and 
among  these  affections  it  is  now  neces- 
sary to  include  multiple  neuritis.  Some 
of  these  are  in  themselves  of  bacterial 
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origin.  Thus,  tuberculosis  is  surely  and 
rheumatism  possibly  so.  4.  In  this  class 
we  have  to  place  many  cases  for  which 
no  cause  can  be  discovered.  These  are 
so-called  "idiopathic"  cases,  but  as  our 
knowledge  of  the  causes  of  the  disease 
increases  this  class  diminishes.  W.  A. 
Starr  (Medical  News,  Jan.  25,  1902). 

Symptoms  and  Diagnosis. — The  dis- 
ease may  come  on  suddenly  and  reach 
its  greatest  intensity  within  a  few  days 
(acute  bacterial  infections),  or  may  show 
a  slow  and  insidious  onset  (alcoholic  and 
cachectic  forms).  The  characteristic  and 
ever-present  features  of  the  clinical  pict- 
ure are  the  abnormalities  of  nerve-reac- 
tion: i.e.,  alterations  in  sensory,  motor, 
reflex  and  trophic  function  of  the  nerves 
involved.  The  extraneural  symptoms 
vary  with  the  cause  and  nature  of  the 
initial  morbid  impulse.  In  the  typical 
acute  "idiopathic"  eases  and  in  cases  ac- 
companying acute  infectious  diseases  the 
attack  comes  on  with  fever  and  the  other 
usual  features  of  the  onset  of  an  acute 
infectious  malady.  A  chill  may  be  the 
first  indication.  Headache  and  aching  in 
the  back  and  limbs  are  frequent,  as  are 
also  loss  of  appetite,  furred  tongue,  con- 
stipation and  other  evidences  of  gastro- 
intestinal disturbance.  The  real  nature 
of  the  case  may  he  obscure  for  the  first 
few  days,  but  within  this  time  the  true 
neuritie  symptoms  make  their  appear- 
ance, and  all  doubt  is  quickly  removed. 
Pain  along  the  course  of  the  nerves  in 
legs  or  arms,  or  both,  is  noted,  with 
tenderness  in  the  muscles  as  well  as  in 
the  nerve-trunk.  Perversions  of  sensa- 
tion now  appear,  in  the  form  of  tingling, 
formication,  diminution  in  tactile  sense, 
or  hyperassthesia  or  in  rare  cases  anaes- 
thesia. In  addition  to  the  above-men- 
tioned  tenderness  on  pressure  the  mus- 
cles in  the  parts  affected  become  relaxed 
and  flahby;  there  is  weakness  or  even  in 
severe   cases   complete   paralysis.     This 


muscular  weakness  begins  most  fre- 
quently in  the  legs,  extending  upward  by 
degrees,  reaching  the  arms,  when  these 
become  affected,  some  time  after  the 
symptoms  in  the  legs  are  well  established. 
In  many  eases  typical  "wrist-drop"  and 
"foot-drop"  are  shown.  The  paralysis 
may  reach  the  muscles  of  phonation, 
deglutition,  and  respiration,  resulting 
in  some  degree  of  impairment  of  these 
functions.  In  severe  cases,  especially 
in  those  of  rapid  onset,  the  pneumogas- 
tric  nerve  may  be  involved,  resulting 
in  marked  tachycardia.  Trophic  dis- 
orders are  also  of  frequent  occurrence, 
such  as  oedema,  glossy  skin,  and  herpetic 
eruptions  in  the  area  affected.  The  ten- 
don-reflexes are  usually  diminished  or 
abolished.  In  all  save  the  milder  cases 
there  are  changes  in  the  electrical  reac- 
tions similar  to  these  of  simple  neuritis. 
The  muscles  lose  their  faradic  excita- 
bility and  with  the  galvanic  current 
show  a  slow,  worm-like  contraction,  with 
anodal  closing  contraction  greater  than 
the  reaction  to  cathodal  closure. 

In  multiple  neuritis  of  septic  origin 
the  seat  of  the  disease  appears  to  be  very 
variable;  only  the  forearms  or  the  legs 
may  be  involved,  or  the  whole  of  the 
limbs,  individually  or  together.  Some- 
times the  gluteal  muscles  may  be  af- 
fected, also  the  external  ocular  muscles, 
and  the  parts  supplied  by  the  vagus. 
Psychical  disturbances  is  very  often  pres- 
ent in  addition.  Hugo  Kraus  (Wiener 
klin.  Woch.,  No.  40,  '97). 

Case  of  multiple  neuritis  and  hsema- 
toporphyrinuria  following  the  prolonged 
ingestion  of  trional.  The  cases  of  trional 
poisoning  are  interesting  in  that  they 
bring  vividly  before  us  the  etiological 
relationship  existing  between  the  inges- 
tion of  another  of  our  synthetized  or- 
ganic drugs  and  the  development  of 
nervous  affections.  It  is  a  well-recog- 
nized fact  that  the  occurrence  of  neuritis 
has  notably  increased  since  the  introduc- 
tion and  general  use  of  the  coal-tar  prod- 
ucts as  remedies. 
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In  personal  ease  the  whole  amount  of 
trional  ingested  was  about  thirty  doses 
of  15  grains  each:  a  total  of  450  grains 
for  two  months.  The  onset  presented 
the  picture  of  a  case  of  acute  gastrointes- 
tinal poisoning.  Following  this  there 
was  an  acute  degeneration  of  the  kidneys 
and  the  presence  in  the  urine  of  haama- 
toporphyrin:  a  substance  which  is  usu- 
ally associated  with  poisoning  of  sul- 
phonal  and  trional.  The  first  of  the 
nervous  manifestations  was  a  neuritis  of 
the  vagus  and  a  subsequent  trophic  dis- 
turbance in  the  heart-muscle  resulting  in 
dilatation  and  valvular  insufficiency. 

The  more  marked  affection  of  certain 
definite  groups  of  muscles — e.g.,  the  ex- 
tensors of  the  wrists  and  feet — suggests 
the  selective  action  of  trional  for  certain 
nerves  or  groups  of  cells  in  the  anterior 
horns  of  the  cord,  not  unlike  that  of  the 
metallic  poisons. 

The  nerves  recovered  their  function  in 
the  same  order  in  which  they  were  im- 
paired, viz.:  first  the  vagus,  next  those 
of  the  extremities  of  the  left  side  of  the 
body,  and  last  those  of  the  right  side. 
Stuart  Hart  (Amer.  Jour.  Med.  Sei.,  Apr., 
1901). 

The  intensity,  rapidity  of  onset,  course, 
and  duration  of  multiple  neuritis  vary 
considerably  in  different  cases.  In  some 
the  pain  is  scarcely  noticeable,  the  motor 
symptoms  predominating.  In  mild  cases 
there  may  be  only  slight  stiffness  or 
weakness  of  the  muscles,  passing  off  in 
a  few  days.  In  other  cases  the  pains 
are  violent  and  excruciating,  and  the 
paralysis  of  the  muscles  is  total  and 
long  continued,  months  elapsing  before 
the  patient  regains  use  of  the  paralyzed 
limbs.  Deaths  are  not  infrequent,  oc- 
curring during  the  acute  stage  from  fail- 
ure of  respiration  or  heart-action,  and 
in  chronic  stage  from  exhaustion  or  in- 
tercurrent complications,  as  pneumonia, 
pleurisy,  or  tuberculosis. 

With  few  exceptions  the  prognosis  of 
peripheral  neuritis  is  good;  recovery 
will  be  long  delayed  in  severe  cases,  and 


in  a  few  acute  cases  a  fatal  termination 
occurs  within  a  few  days  or  weeks. 

Bad  cases  grow  worse  for  weeks  or 
months  and  then  remain  stationary  for 
a  time.  Complete  recovery  requires 
several  months.  Alexander  McPhedran 
(Med.  News,  Oct.  31,  '96). 

In  cases  with  involvement  of  the  spinal 
cord  the  prognosis  is  unfavorable. 

In  all  except  the  mildest  cases  of 
neuritis'  recovery  is  slow,  and  is  preceded 
by  a  stationary  period,  which  lasts  one 
or  two  months.  Some  power  may  be  re- 
gained after  two  or  three  months,  but 
the  average  duration  of  the  weakness 
is  six  or  seven  months,  and  it  may  be  a 
year  before  all  the  muscles  recover. 
C.  L.  Allen  (Med.  Rec,  Apr.  24,  '97). 

Out  of  49  cases  of  peripheral  neuritis, 
in  14  cases  there  was  either  no  recovery 
or  but  partial  cure.  In  22  cases  recovery 
was  complete,  while  in  13  no  mention 
was  made  of  the  termination.  Reynolds 
(Brit.  Med.  Jour.,  No.  1920,  '97). 

In  cases  of  multiple  neuritis  from 
other  causes  than  acute  bacterial  infec- 
tion there  are  few  constitutional  symp- 
toms: a  more  gradual  onset  and  a  greater 
chronicity.  The  diagnosis,  also,  is  easier, 
since  the  neural  abnormalities'  are  not 
masked  to  such  an  extent  by  the  symp- 
toms of  acute  disease. 

It  should  be  remembered  that  the 
characteristic  symptoms  of  multiple  neu- 
ritis and  those  upon  which  a  diagnosis 
must  rest  are  the  motor,  sensory,  reflex, 
and  trophic  nerve-disorders;  the  gastro- 
intestinal, cardiac,  respiratory,  and  other 
occasional  features  may  or  may  not  be 
present;  and  to  the  symptoms  of  any 
multiple  neuritis  may  be  added  the  com- 
plicating clinical  picture  of  some  acute 
disease  to  which  the  neuritis  is  possibly 
due.  If  the  nerve-reactions  are  tested 
for,  there  will  be  little  danger  of  error 
in  diagnosis.  In  the  acute  cases  of  sud- 
den onset  in  which  tachycardia  and  re- 
spiratory distress,  with  general  oedema, 
pallor  ol  surface,  loud  heart-murmurs, 
etc.,  are  present  the  peripheral  nerve-dis- 
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orders  are  masked  and  the  case  is  liable 
to  be  regarded  as  one  of  acute  "heart- 
failure"  or  "Bright's  disease"  unless 
careful  tests  are  made  for  neural  symp- 
toms. Chronic  cases  resemble  in  many 
particulars  locomotor  ataxia;  the  char- 
acteristic gait,  the  lightning  pains,  girdle 
sensation,  and  absence  of  muscular  weak- 
ness in  ataxia  ought,  however,  to  render 
a  diagnosis  easy. 

Although  many  cases  of  alcoholic  neu- 
ritis have  a  resemblance  to  tabes,  yet  in 
neuritis  muscular  weakness  and  physical 
disturbances  are  among  early  symptoms, 
while  in  tabes  they  usually  develop  late 
in  the  disease.  Bernhardt  (Berl.  klin. 
Woch.,  July  14,  21,  '90). 

The  onset  and  course  of  acute  anterior 
poliomyelitis  is  not  unlike  that  of  acute 
peripheral  neuritis.  The  fact  that  the 
former  occurs  in  children,  the  latter  in 
adults,  and  the  absence  in  poliomyelitis 
of  the  marked  sensory  symptoms  of  neu- 
ritis are  sufficient  distinguishing  points. 

The  disease  is  of  frequent  occurrence, 
coming  often  within  the  notice  of  both 
the  neurologist  and  general  practitioner 
of  medicine.  The  alcoholic,  syphilitic, 
post-febrile,  and  toxic  forms  are  com- 
mon in  all  climates.  In  the  southern 
United  States  malarial  and  idiopathic 
forms  are  often  seen,  and  two  instances 
of  the  occurrence  of  the  epidemic  variety 
(beriberi)  have  been  reported,  one  at 
Tuscaloosa,  Ala.,  and  one  at  Little  Rock, 
Arkansas,  both  among  insane  patients, 
both  epidemics  during  1895-96. 

Pathology. — We  have  to  deal  in  mul- 
tiple neuritis  with  a  general  toxasmia  or 
nutrition  deficiency  in  the  blood,  caus- 
ing degenerative  changes  in  the  nerve- 
fibres  of  the  peripheral  nerves,  associated 
in  some  instances  with  such  inflamma- 
tory changes  as  were  described  under 
simple  neuritis.  The  peripheral  ends  of 
the  nerve-threads,  being  farthest  re- 
moved from  the  trophic  centre  (the  cell- 


body),  show  the  first  and  most  pro- 
nounced changes.  In  severe  cases  the 
entire  cell  may  become  involved  or  be 
destroyed.  The  anatomico-pathological 
changes  are  similar  to  those  described 
under  simple  neuritis. 

Case  in  which  the  double  etiology  of 
alcohol  and  lead  was  represented  in  the 
production  of  multiple  neuritis  for  the 
following  reasons:  In  the  first  place,  the 
presence  of  the  blue  line  on  the  gums 
and  the  history  of  an  attack  of  lead  colic 
are  sufficient  evidence  of  the  presence  of 
lead  in  the  system  in  sufficient  quantity 
to  produce  changes  in  the  nervous  sys- 
tem. In  the  second  place,  the  predomi- 
nance of  extensor  involvement  as  exhib- 
ited in  the  bilateral  wrist-drop,  with  a 
fair  preservation  of  the  grip  and  all 
forms  of  sensation,  follows  the  usual 
clinical  picture  of  lead  palsy  of  the  upper 
extremities.  The  evidence  in  favor  of  the 
presence  of  the  alcohol  as  a  factor  in  the 
production  of  the  neuritis  is  found  in  the 
predominance  of  the  changes  in  the  pe- 
ripheral, intramuscular  nerve-filaments 
in  the  lower  extremities  over  the  trunk 
changes.  The  muscles  were  very  sensi- 
tive to  pressure  even  after  the  acute 
symptoms  had  subsided,  while  the  nerve- 
trunks  were  only  moderately  sensitive, 
and  only  deep  pressure  elicited  pain. 

Sensitive  and  painful  muscles  are  as 
rare  in  cases  of  lead  neuritis  as  they  are 
common  in  alcoholic  neuritis.  Wrist- 
drop, on  the  other  hand,  is  so  frequent 
in  lead  neuritis  that  it  is  looked  on  as 
the  typical  clinical  picture  of  that  dis- 
ease. An  intense  atrophy  coming  on 
rapidly  after  the  development  of  the  neu- 
ritis— less  than  four  weeks — is  rare  in 
either  form  of  neuritis,  and  is  practically 
never  met  with  in  lead.  One  must  look 
on  it  as  an  evidence  of  an  intense  change 
taking  place  either  in  the  peripheral 
nerves  or  the  anterior  horn-cells  of  the 
spinal  cord,  or  both,  induced  by  the 
double  intoxication.  D.  J.  McCarthy 
(Phila.  Med.  Jour.,  Mar.  23,  1901). 

Treatment. — The  treatment  of  mul- 
tiple neuritis  should  first  be  directed 
toward  the  removal  of  the  cause  and  the 
relief  of  the  pain  and  acute  symptoms; 
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after  this,  measures  which  hasten  re- 
generation of  nerve-  and  muscle-  fibres 
are  indicated.  In  idiopathic  cases  a 
full  dose  of  calomel,  followed  by  a  saline, 
is  beneficial.  Intestinal  antiseptics  also 
aid.  The  pains  are  controlled  by  hot 
applications,  dry  or  moist,  and  by  the 
coal-tar  derivatives  and  opium.  After 
subsidence  of  the  acute  stage,  massage 
and  rubbings  of  affected  parts,  with  fara- 
dic  electricity,  give  the  best  results  in 
hastening  regeneration.  Systematic  ex- 
ercise should  be  advised  as  soon  as  the 
condition  of  the  muscles  permits  of  it. 
Tonic  doses  of  strychnine  and  arsenic 
seem  to  hasten  recovery.  In  the  dis- 
tressing case  in  which  tachycardia  is  a 
prominent  symptom  all  heart-stimu- 
lants are  apt  to  prove  of  no  avail,  the 
best  results  being  obtained  from  cold 
applications  to  the  chest.  In  the  para- 
lytic cases  where,  after  long-continued 
helplessness,  contractures  and  perma- 
nent deformities  are  threatened,  passive 
movements  and,  if  need  be,  fixation  of 
limbs  by  means  of  properly-adapted 
splints  may  be  required. 

If  the  symptoms  of  peripheral  neuritis 
in  pregnancy  are  very  severe,  the  labor 
should  be  terminated,  as  after  delivery 
recovery  sets  in.  G.  Elder  (Lancet,  July 
25,  '96). 

In  treatment  of  multiple  neuritis  the 
cause  should  first  be  removed.  For  the 
neuritis  this  is  no  specific  remedy.  Ano- 
dynes may  be  required  to  relieve  the 
pain.  Rest  and  protection  of  the  parts 
from  injury  are  of  importance.  Some 
satisfactory  results  from  use  of  strych- 
nine, especially  by  subcutaneous  injec- 
tion: Va()  to  V2o  grain,  twice  daily.  As 
soon  as  the  tenderness  has  abated,  mass- 
age and  baths  will  prove  useful.  In  the 
later  stages  the  rousing  of  the  patient's 
latent  energies  and  encouraging  him  to 
make  voluntary  use  of  the  muscles,  as 
far  as  possible,  will  do  more  to  accom- 
plish the  objects  in  view  than  any  other 
plan  of  reatment.  A.  McPhedran  (Med. 
News,  Oct.  31,  '96). 


Case  of  alcoholic  neuritis  in  a  man 
which  was  cured  by  administration  of 
0.1  grain  of  strychnine  four  times  daily. 
Houghton    (Med.  Rec,  Jan.   14,  '99). 

The  more  important  varieties  of  mul- 
tiple neuritis  are  the  following: — 

Syphilitic  Neuritis. — This  occurs 
as  a  result  of  syphilitic  infection.  The 
onset  is  afebrile  and  insidious,  acute, 
active  symptoms  being  wanting.  The 
course  is  chronic.  Some  cases  resemble 
tabes  ("syphilitic  pseudotabes"). 

Treatment.  —  The  cure  is  effected 
through  removal  of  the  syphilitic  poi- 
son by  iodides,  hot  baths,  massage,  and 
electricity. 

Alcoholic  Neuritis. — Caused  by 
chronic  alcohol  poisoning.  Gradual  on- 
set, without  fever  or  disturbance  of  gen- 
eral bodily  functions.  Chronic  course. 
Cure  usual,  through  removal  of  cause. 
(Vide  article  on  Alcoholic  Neuritis  in 
volume  i.) 

Two  interesting  cases  of  trophic  de- 
generation of  the  vessels  following  pe- 
ripheral neuritis.  First  case  was  a  man 
with  alcoholic  history,  who  developed 
symptoms  of  a  general  peripheral  neu- 
ritis; showed  gradual  enfeeblement  of 
the  circulation  in  the  extremities,  fol- 
lowed by  partial  gangrene  of  the  toes. 
Vessels  of  the  extremity  were  to  be  felt 
as  thickened  cords,  and  microscopical  ex- 
amination showed  an  obliterating  endar- 
teritis. A  neuritis  was  also  shown  to 
exist.  In  the  second  case  there  was  a 
neuritis  of  one  leg  and  arm,  with  an 
ulcer  on  the  sole  of  the  foot.  Both  by 
the  course  of  these  cases,  and  also  by  per- 
sonal observations  of  cases  with  old  vas- 
cular lesions,  it  is  shown  that  the  nerv- 
ous lesion  is  the  primary  one.  Lapinsky 
(Arch,  de  Med.  Exper.,  Jan.,  '99). 

Arsenical  neuritis,  saturnine 
neuritis,  and  other  related  forms  are 
due  to  injudicious  or  excessive'  use  of 
arsenic,  lead,  or  other  similar  drug. 

These  are  readily  curable  through  re- 
moval of  the  cause. 

Post  -  febrile    neuritis,    following 
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typhoid   cr   other  fever,   diphtheritic 

NEURITIS,    SCARLATINAL    NEURITIS,    etc., 

are  caused  by  the  poisons  of  these  infec- 
tious diseases.  The  neural  symptoms  are 
complicated  by  the  features  of  the  asso- 
ciated germ  disease.  Disappearance  of 
the  acute  disease  is  followed  by  recovery. 
Malarial  neuritis  occurs  in  ma- 
larial localities,  not  always  accompany- 
ing or  following  malaria,  but  occurring 
in  some  persons  in  a  community  while 
others  suffer  from  malaria.  Onset, 
course,  clinical  picture,  and  terminations 
as  in  idiopathic  forms.  It  resembles 
beriberi  in  some  particulars. 

Treatment. — Quinine  and,  where  pos- 
sible, change  of  residence  are  indicated. 
In  a  form  of  multiple  neuritis  in  the 
West  Indies  the  patient  presents  himself 
complaining  of  numbness  and  cramps  in 
hands  and  feet,  dimness  of  vision,  and 
tightness  round  the  waist.  There  is  also 
a  burning  sensation  in  the  soles  of  the 
feet  and  in  the  palms  of  the  hands,  worse 
at  night  usually  than  in  the  day,  and 
there  is,  as  a  rule,  slight  excoriation 
with  fine  desquamation  at  the  edges  of 
the  eyelids  and  at  the  margins  of  the 
lips  and  nostrils.  The  main  nerve- 
trunks  in  the  limbs  are  tender  to  press- 
ure, and  this  is  particularly  true  of  the 
ulnar  nerve,  and  along  the  distribution 
of  the  terminal  filaments  are  fine  her- 
petic vesicles.  The  muscles  of  the  limbs 
waste  and  the  trunk-muscles  may  be- 
come involved  and  lead  to  respiratory 
difficult}'.  The  pupillary  reaction  is  not 
impaired,  although  vision  is  much  re- 
duced. 

The  mental  condition  is  unimpaired 
except  in  the  extreme  cases  in  which  de- 
lusions may  be  present.  The  reflexes  do 
not  differ  in  their  condition  from  the 
condition  of  these  phenomena  found  in 
other  kinds  of  neuritis.  Malaria  is  the 
most  probable  toxic  agent,  although  the 
poison  may  be  the  result  of  some  micro- 
organism or  other  agency  at  present  un- 
known. Strachan  (Practitioner,  Nov., 
'97). 

Endemic     neuritis,     or     beriberi, 
caused  probably  by  specific  bacterial  in- 


fection, is  rarely  seen  save  in  the  tropics, 
near  the  sea-coast.  (See  Beriberi  in 
volume  i.) 

Tubercular  neuritis,  rheumatic 
neuritis,  septicemic  neuritis,  dia- 
betic neuritis,  and  many  other  forms 
are  spoken  of  by  writers.  Their  nature 
is  sufficiently  indicated  by  the  name. 

Functional  Disorders. 

Varieties. — The  functional  disorders 
of  the  peripheral  nerves  may  be  classed 
as  motor,  sensory,  and  mixed  forms. 

The  motor  functional  neuroses  of  pe- 
ripheral origin  are: — 

(a)  "Recumbent  palsy,"  "night-palsy," 
or  "waking  numbness,"  characterized  by 
temporary  paralysis  of  one  or  more  ex- 
tremities, is  noticed  after  lying  still  for  a 
time  or  upon  awakening  in  the  morning. 
The  symptoms  are  much  the  same  as 
those  seen  when  a  nerve  is  compressed, 
as  when  a  limb  "goes  to  sleep";  but  are 
not  caused  by  pressure,  and  should  not 
be  confounded  with  the  pressure  paral- 
yses. It  is  a  rare  condition,  occurs  in 
neurotic  subjects,  and  its  causation  and 
pathology  are  unknown. 

(b)  Spasm  and  tremor,  occurring  from 
overuse  of  muscles  and  frequently  asso- 
ciated with  some  form  of  "occupation 
neurosis." 

The  peripheral  sensory  neuroses  are: — 

(a)  Neuralgia,  elsewhere  described. 

(6)  Paresthetic  neuroses,  an  affection 
closely  akin  to  and  sometimes  associated 
with  the  waking  numbness  above  men- 
tioned. It  is  a  condition  of  little  practi- 
cal importance. 

The  mixed  peripheral  functional  neu- 
roses are: — 

(a)  Erythromelalgia,  characterized  by 
neuralgic  pain  and  congestion  in  the  feet 
occurring  after  severe  exertion  or  as  a 
sequel  of  wasting  disease.  Some  form  of 
neuritis  may  be  associated  with  it. 
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Acroparesthesia  resembles  erythro- 
melalgia only  because  of  the  presence 
in  both  of  paresthesia  and  hyperesthe- 
sia.  In  no  other  particulars  are  these 
conditions  similar.  Acroparesthesia  is 
associated  with  numbness  and  falling 
asleep  of  the  fingers  and  formication. 
There  are  but  few  objective  sensory  dis- 
turbances ;  oftener  there  are  none.  There 
are  no  vascular  symptoms;  there  is  con- 
siderable motor  weakness;  if  there  is 
change  in  the  color  of  the  fingers,  they 
are  pale,  not  red;  the  hands  are  abnor- 
mally cold;  in  some  cases  the  tempera- 
ture is  reduced  from  V=c  to  2°  C.  Fric- 
tion, walking,  and  movement  of  the 
parts  reduce  the  discomfort,  while  in 
erythromelalgia  these  aggravate  the 
torture.  There  is  greater  intermission 
in  the  symptoms  in  acroparesthesia, 
while  in  erythromelalgia  they  finally  be- 
come continuous;  in  erythromelalgia  the 
reflexes  are  exaggerated,  while  in  acro- 
paresthesia they  are  normal.  The  vas- 
cular storm  is  absent  in  the  latter;  de- 
cidedly in  evidence  in  the  former.  Of 
162  cases  of  acroparesthesia,  150  were 
women;  only  12  were  men.  The  major- 
ity of  cases  of  erythromelalgia  are  found 
in  men.  Acroparesthesia  affects  anemic, 
cachectic,  and  overworked  adults;  in 
middle  life  and  women  at  the  climacteric, 
particularly  those  who  work  in  cold 
water.  In  erythromelalgia  there  are,  be- 
sides the  predilection  of  the  disease  to 
attack  the  lower  extremities,  complica- 
tions referable  to  the  digestive  system 
with  far-reaching  central,  spinal,  or  pe- 
ripheral changes  in  many  cases.  H.  L. 
Eisner  (Med.  News,  Mar.  16,  1901). 

Acroparesthesia,  erythromelalgia,  and 
the  other  many  and  varied  vasomotor 
symptoms  have  certain  features  in  com- 
mon: 1.  They  are  much  more  frequently 
met  with  in  the  female  sex — something 
like  90  per  cent,  of  these  cases  occur  in 
the  female  patients.  2.  Vasomotor  con- 
ditions appear  to  be  due  to  some  in- 
herent and  very  often  inherited  tendency 
in  the  patient,  for  they  recur  again  and 
again  in  one  form  or  another  during  the 
life  of  an  individual.  Thus,  a  patient 
may  have  migraine  at  one  time,  severe 
flushings  at  another,  and  syncopal  at- 
tacks at  another,  though  there  is  a  tend- 


ency to  a  recurrence  of  the  same  dis- 
order. There  are,  moreover,  two  epochs 
of  life  which  are  specially  prone  to  their 
development,  namely:  puberty  and  the 
climacteric.  3.  The  onset  of  the  symp- 
toms, whatever  they  may  be,  is  always 
more  or  less  sudden.  4.  They  are  in  all 
eases  paroxysmal:  i.e.,  they  occur  in  the 
form  of  attacks.  There  is  a  sudden  rise, 
when  the  symptoms  soon  reach  their 
acme,  followed  by  a  gradual  descent.  In 
severe  cases  the  attacks  may  be  so  fre- 
quent as  to  resemble  a  continuous  mal- 
ady, but  close  observation  will  show 
that  there  are  well-marked  exacerba- 
tions. 5.  In  the  great  majority  of  the 
patients  flushes  or  flush-storms  occur 
from  time  to  time  during  the  patient's 
life;  should  these  be  absent  there  are 
generally  other  evidences  of  vasomotor 
instability.  6.  A  great  many  of  them — 
particularly  of  the  vasodilator  kind — 
are  amenable  to  treatment  by  bromides, 
which  relieve  them,  at  any  rate,  for  a 
time.  T.  D.  Savill  (Lancet,  June  1, 
1901). 

(6)  Raynaud's  disease,  a  symmetric- 
ally occurring  affection  of  fingers  or 
toes,  marked  by  angiospasm,  coldness, 
pain,  mottling,  swelling,  and  eventually 
gangrene.  It  is  a  rare  disease,  is  usually 
associated  with  anaemia  or  some  form  of 
toxasmia,  and  may  be  complicated  by 
neuritis.  It  has  by  some  been  regarded 
as  a  neuritis,  but  the  weight  of  evidence 
is  against  this  view,  and  in  the  present 
state  of  our  knowledge  the  disease  may 
properly  be  included  among  the  func- 
tional neuroses. 

Neoplasms. 

Tumors  growing  in  or  upon  the  nerve- 
trunks  are  either  true  neuromata — i.e., 
tumors  composed  of  medullated  nerve- 
fibres  or  other  nerve-tissue — or  are  false 
neuromata, — i.e.,  composed  of  other  than 
nerve-tissue.  The  "false"  neuromata 
are  usually  of  secondary  origin;  that  is, 
extend  to  the  nerve  from  adjacent  struct- 
ures, the  most  common  kinds  being 
fibroma,    sarcoma,    myxoma,    and    tbp 
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syphilitic  and  tubercular  growths.  They 
need  not  be  considered  here,  attention 
being  directed  only  to  the  true  nerve- 
tumors. 

Neuroma  occurs  singly  or  in  num- 
bers reaching  into  the  thousands.  When 
"multiple"  they  are  usually  small,  and 
form  shot-like,  but  quite  painful,  nod- 
ules under  the  skin.  When  few  in  num- 
ber they  are  apt  to  be  larger  in  size, 
being  occasionally  an  inch  or  more  in 
diameter.  The  causes  of  neuroma  are, 
in  the  multiple  form,  hereditary  predis- 
position, and,  in  the  simple  form,  in- 
juries to  the  nerve-trunk  from  blows, 
surgical  operations,  etc.  The  knob-like 
masses  which  develop  upon  the  ends  of 
the  nerves  of  the  stump  after  amputa- 
tion offer  a  good  example  of  this  form 
of  neuroma. 

The  symptoms  of  neuroma,  beyond 
the  presence  of  the  tumor,  are  often  nil. 
In  some  instances,  however,  there  is  pain, 
paresthesia,  or  paralysis  in  the  affected 
nerve-area.  Occasionally  the  pain  is  in- 
tense, distressing,  and  neuralgic  in  char- 
acter, as  is  seen  in  post-amputation  neu- 
romata. 

In  neurofibromatosis  the  tumors  are 
both  cutaneous  and  connected  with 
nerves.  They  are  of  variable  consistency 
and  resemble  mollusca.  Usually  the  face 
is  spared,  also  the  palms  of  the  hands, 
soles  of  the  feet,  and  the  genitals.  Often 
they  are  distributed  along  a  nerve-trunk 
like  a  string  of  beads.  Pigmentation  is 
frequently  in  small  spots,  but  large 
colored  areas  may  be  seen.  The  pa- 
tients often  have  loss  of  memory  and 
show  some  difficulty  in  comprehension. 
Slowness  of  movement,  tremors,  and  epi- 
leptiform seizures  are  noted  among  the 
motor  disorders;  and  vague  anaesthesia 
and  paresthesia,  with  painful  cramps, 
among  the  sensory  disorders.  Feindel 
(Jour,  de  M6d.,  Mar.  10,  '97). 

Treatment. — No  treatment  is  called 
for  unless  there  is  pain  or  other  inter- 
ference with  nerve-function,  when  sur- 


gical measures,  usually  a  total  excision, 
are  called  for  and  give  relief. 

When  examined  microscopically  true 
neuromata  are  found  to  consist  of  nerve- 
fibres,  medulLted  or  non-medullated, 
with  occasionally  a  few  ganglion-cells 
interspersed,  these  nerve-elements  being 
mixed  with  some  fibrous  tissue.  When 
the  fibrous  tissue  is  abundant  the  growth 
is  spoken  of  as  "fibroneuroma." 
Diseases  of  Special  Nerves. 
The  several  conditions  of  general  dis- 
ease above  described  may,  when  involv- 
ing special  nerves,  give  rise  to  well- 
defined  clinical  symptom-groups  merit- 
ing brief  description. 

Diseases  of  the  nerves  of  special  sense 
— the  olfactory,  optic,  auditory,  etc. — are 
dealt  with  by  specialists  and  are,  to  a 
large  extent,  devoid  of  general  interest. 
The  affections  of  the  optic  nerve,  of 
which  neuritis  is  the  most  important,  are 
of  value  in  the  diagnosis  of  intracranial 
lesions. 

Disease  of  the  3d,  4th,  and  6th  pairs 
of  cranial  nerves  leads  to  abnormalities 
of  ocular  movement,  whose  consideration 
falls  within  the  domain  of  the  eye  spe- 
cialist, although  the  lesions  are  often  of 
value  in  diagnosis  of  brain  diseases. 

The  acoustic  tumor  syndrome  is  well 
defined,  and  the  diagnosis  can  be  made 
with  practical  certainty.  This  presup- 
poses not  only  the  diagnosis  of  the 
location  of  the  tumor,  but  its  nature 
and  comparative  size.  It  must,  however, 
be  observed  that  other  slowly  growing- 
pathological  conditions  in  the  posterior 
fossa  might  simulate  closely  this  con- 
dition. The  slow  and  essentially  benign 
nature  of  the  growth,  its  non-infiltrating 
character  and  enucleability  would  all 
favor  surgical  interference.  The  deep 
situation  at  the  base  in  immediate 
proximity  to  vital  centres  offers  very 
serious  obstacles.  From  personal  obser- 
vation, the  writers  believe  that  the  sur- 
gical technique  should  be  perfected  along 
the  following  lines:  1.  The  avoidance 
of  undue  concussion  in  the  removal  of 
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the  bone   and   enlargement   of  trephine 

opening.     2.   A   method    of   extirpation 

by  which  the  tumor  could  be  extirpated 

without    undue     manipulation     of     the 

surrounding  parts.     3.  The  division  into 

stages,  as  recommended  by  Horsley,  and 

celerity  of  execution.     Joseph  Fraenkel, 

J.  R.  Hunt,  George  Woolsey,  and  C.  A. 

Elsberg  (Annals  of  Surgery,  September, 

1904). 

The  most  important  disorders  of  the 

fifth    cranial    nerve    are    neuralgia    and 

headache,    elsewhere    considered.      (See 

Neubalgia  and  Mighaine.) 

The  seventh  cranial  nerve  may  be  af- 
fected by  spasm  or  convulsive  tics,  or  by 
the  not  uncommon  and  clinically  impor- 
tant "Bell's  palsy,"  or  facial  paralysis. 
Facial  Paralysis. 

This  is  a  motor  paralysis  affecting  the 
muscles  of  usually  one  side  of  the  face. 

Symptoms.  —  The  onset  of  a  facial 
paralysis  is  usually  sudden,  or  of  rapid 
development,  and  is  indicated  by  loss  of 
power  in  the  muscles  of  one  lateral  half 
of  the  face,  with  loss  of  emotional  as  well 
as  of  voluntary  movements.  The  af- 
fected side  is  expressionless  and  smooth, 
the  lower  eyelid  droops,  and  the  eye  can- 
not be  entirely  closed.  The  tears  ac- 
cumulate and  run  down  the  face.  The 
lips  are  relaxed  and  powerless,  and 
ability  to  drink,  chew,  articulate,  etc., 
is  impaired.  The  mouth  is  drawn 
toward  the  affected  side,  this  and  other 
evidences  of  paralysis  being  exaggerated 
when  the  patient  laughs  or  smiles.  The 
affected  side  may  show  some  congestion 
or  circulatory  defect,  and  occasionally 
an  herpetic  eruption  appears.  The  soft 
palate  and  tongue  are  not  involved,  al- 
though, on  account  of  the  displacement 
of  the  mouth,  the  tongue  seems  to  devi- 
ate from  the  median  line.  The  sense  of 
taste  in  the  anterior  part  of  the  tongue 
is  lost  in  a  small  proportion  of  cases. 
There  are  few  or  no  sensory  abnormali- 
ties. 


The  electrical  reactions  are  the  same 
as  are  seen  in  other  forms  of  peripheral 
neuritis,  their  exact  character  depending 
upon  the  severity  of  the  case,  and  for' 
this  reason  possessing  an  especial  value 
in  prognosis.  Thus,  if  the  electrical  re- 
actions are  nearly  normal  the  case  is  a 
mild  one,  and  recovery  will  most  likely 
take  place  within  a  few  weeks.  If  the 
excitability  of  the  nerve  to  galvanic  and 
faradic  currents  is  lessened  and  that  of 
the  muscles  to  galvanic  current  increased 
and  formula  altered  (An.Cl.C>K.Cl.C: 
contraction  sluggish)  the  case  is  still 
favorable,  recovery  being  probable 
within  six  to  eight  weeks.  When  com- 
plete reaction  of  degeneration  is  pres- 
ent,— that  is,  when  faradic  and  galvanic 
excitability  of  nerve  is  lost,  faradic  ex- 
citability of  muscle  lost,  galvanic  excita- 
bility of  muscle  increased,  and  formula 
and  nature  of  contraction  altered  as 
above, — the  case  is  serious  and  will  not 
recover  for  many  months. 

The  usual  outcome  of  a  peripheral 
facial  paralysis  is  complete  recovery.  In 
the  few  cases  which  terminate  unfavor- 
ably the  paralysis  and  resulting  facial 
asymmetry  may  be  permanent.  There 
is  atrophy  of  facial  muscles  in  all  severe 
cases,  and  some  degree  of  atrophy  as  well 
as  some  contracture  may,  in  the  more 
serious  cases,  persist. 

Diagnosis. — The  diagnosis  of  a  facial 
palsy  is  simple,  inspection  being  all  that 
is  required  in  the  majority  of  cases.  The 
only  question  is  whether  the  lesion  is 
central  or  peripheral.  The  peripheral 
cases  show  changes  in  electrical  reaction, 
impairment  of  emotional  movements, 
loss  of  reflex  movements,  and  persistent 
paralysis  of  eyelid,  these  conditions  be- 
ing reversed  in  central  paralysis.  A 
central  lesion  also  is  usually  associated 
with  some  other  symptoms  of  intracra- 
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nial  disease,  often  a  hemiplegia.  The 
seat  of  the  lesion  can  often  be  accurately 
located.  If  the  facial  nerve  alone  is  in- 
volved and  the  sense  of  taste  is  unim- 
paired, the  lesion  is  in  the  trunk  of  the 
nerve,  outside  of  the  skull,  or  is  just 
within  the  stylo-mastoid  foramen.  If 
the  sense  of  taste  in  the  anterior  portion 
of  the  tongue  is  affected,  the  lesion  is  in 
the  Fallopian  canal.  If  complete  deaf- 
ness occur  with  the  facial  palsy,  disease 
in  the  trunk  of  the  nerve  at  the  base  of 
the  brain  is  indicated,  while,  if  there  is 
associated  paralysis  of  the  sixth  nerve, 
the  lesion  is  probably  located  in  the  pons. 

Etiology  and  Pathology. — Facial  pa- 
ralysis may  be  due  to  a  lesion  involving 
any  part  of  the  facial  nerve-tract  from 
the  motor  centre  in  the  lower  Rolandic 
area  of  the  cortex  to  the  face-muscles 
of  the  opposite  side.  If  the  lesion  lie 
in  the  cortex  or  between  cortex  and 
facial  nucleus  in  the  pons,  we  have  a 
"supranuclear"  facial  paralysis.  If  the 
lesion  involve  the  nucleus  in  the  pons, 
we  have  to  deal  with  a  "nuclear"  pa- 
ralysis. If  the  fibres  of  the  nerve  itself 
be  affected,  the  term  "intranuclear"  is 
applied.  A  supranuclear  or  central 
paralysis  is  usually  seen  in  association 
with  a  hemiplegia;  the  electrical  re- 
actions remain  unaltered,  the  upper  mus- 
cles of  the  face  are  but  little  involved, 
and  voluntary  movements  are  more  im- 
paired than  is  the  power  of  emotional 
expression. 

The  peripheral  form  of  Bell's  palsy,  or 
facial  paralysis,  that  arising  from  lesions 
of  the  nerve-trunk  or  nerve-roots  in  the 
pons,  is  one  of  the  most  common  of 
the  peripheral  paralyses.  It  is  more 
often  seen  in  early  middle  life,  and  in 
men  than  in  women.  The  great  ma- 
jority of  the  cases  have  as  their  basis  a 
neuritis  of  the  facial  nerve,  due  to  ex- 
posure to  cold.     Such  cases  are  some- 


times referred  to  as  "rheumatic."  Other 
causes  are  injury  to  the  nerve-fibres,  as 
from  accidental  cutting  during  surgical 
operations  upon  the  neck,  or  from  blows, 
compression,  temporal-bone  disease,  etc. 

Treatment. — The  pathological  process 
underlying  the  paralysis,  when  such  ex- 
ists, should  be  first  dealt  with.  In  the 
common  neuritic  cases  a  mercurial  purge 
should  be  given  in  the  beginning,  fol- 
lowed by  counter-irritation  over  the  af- 
fected nerve-trunk,  in  the  form  of  a 
blister,  the  actual  cautery,  or  a  strong 
galvanic  current.  The  internal  adminis- 
tration of  salicylates  or  salol,  continued 
for  some  days,  is  advisable.  Iodide  of 
potassium  is  almost  always  beneficial, 
even  in  cases  destitute  of  syphilitic  taint. 
It  should  be  given  in  moderate  doses, 
continued  for  a  long  time.  After  sub- 
sidence of  the  acute  symptoms  facial 
massage  and  the  local  application  of  the 
faradic  current  in  strength  sufficient  to 
produce  muscular  contraction  will  serve 
to  hasten  restoration  of  power  to  the 
paralyzed  muscles. 

localized  Neuritis. 

Disorders  of  the  glosso-pharyngeal, 
or  ninth  pair  of  cranial  nerves,  are  at- 
tended by  perversions  of  the  sense  of 
taste,  as  well  as  by  abnormalities  of  com- 
mon sensation  and  motion  in  parts  to 
which  the  nerve  is  distributed.  The 
nerve  may  be  affected  alone,  but  is  most 
often  involved,  along  with  the  hypoglos- 
sal, in  the  (nuclear)  changes  of  bulbar 
paralysis. 

The  pneumogastric  nerve,  with  its 
extensive  distribution  and  varied  func- 
tions, gives,  when  affected  by  disease,  a 
many-sided  clinical  picture,  the  more 
prominent  features  being  cardiac  irregu- 
larities and  gastric  disorders.  The  nerve 
is  rarely  alone  involved,  but  not  infre- 
quently participates  in  the  morbid 
changes  of  multiple  neuritis,  or  beriberi. 
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It  may  also  be  affected  from  injury,  as  a 
result  of  pressure  from  a  tumor,  etc. 
The  tachycardia  and  acute  gastric  symp- 
toms pertaining  to  disease  of  the  pneu- 
mogastric  nerve  have  already  been  re- 
ferred to  under  multiple  neuritis. 

Some  of  the  cases  of  "nervous"  dys- 
pepsia are  attributable  to  disorder  of  the 
vagus.  Some  forms  of  paralysis  of  the 
larynx  and  pharynx,  as  well  as  some  of 
the  laryngeal  neuroses,  depend  upon  dis- 
order of  this  nerve. 

In  15  recorded  instances  in  which  the 
pneumogastric  was  accidentally  involved 
in  malignant  disease  or  merely  in  acci- 
dental injuries  11  died  and  2  recovered, 
while  in  2  instances  the  result  was  not 
reported.  It  is  impossible  to  separate 
the  causes  of  death  so  far  as  distinctly 
to  state  whether  death  was  due  to  lesion 
of  the  nerve-trunk  itself  or  to  coincident 
lesions  of  other  important  structures. 

Of  50  other  cases  the  result  is  left  in 
doubt  in  2  instances,  while,  of  the  re- 
maining 48,  21  died  and  27  recovered. 
Here,  too,  in  the  fatal  cases,  it  is  im- 
possible to  say  that  in  any  instance 
death  was  due  to  injury  of  the  nerve. 

The  preponderance  of  testimony  is  in 
favor  of  the  comparative  safety  of  at- 
tacking this  nerve  when  involved  in  dis- 
ease and  when  too  much  other  operating 
is  not  necessitated  by  the  condition  for 
which  intervention  is  undertaken.  Ros- 
well  Park   (Annals  of  Surg.,  Aug.,  '95). 

The  spinal  accessory  nerve  may  be 
affected  by  a  neuritis,  rheumatic  or 
other,  or  by  injuries,  tumors,  etc.  The 
result  is  paralysis  or  weakness  of  sterno- 
mastoid  and  trapezius  muscles.  Spas- 
modic wryneck  is  sometimes  traceable  to 
spinal  accessory  disease. 

The  hypoglossal  nerve  is  often  in- 
volved as  a  part  of  a  bulbar  palsy,  or 
in  course  of  general  paresis  or  other 
degenerative  nervous  disease.  The 
prominent  symptoms  are  paralysis  and 
atrophy,  with  fibrillary  tremor  in  the 
side  of  the  tongue,  with  deviation  of  the 
tongue  toward  the  sound  side. 


Neuritis  of  anterior  crural  nerve  in 
childbed  observed  in  17  out  of  1000  pa- 
tients. Pain  in  the  thigh  began  on  about 
the  third  day,  and  there  was  distinct 
tenderness  over  point  where  the  anterior 
crural  nerve  passes  under  the  crural 
arch.  It  radiated  to  the  hip,  knee,  and 
part  of  the  foot  supplied  by  the  long 
saphenous  nerve.  In  all  cases  the  pres- 
entation was  vertex,  excepting  2  breech 
and  1  footling.  Delivery  was  sponta- 
neous in  the  remaining  13  cases.  The 
cause  of  puerperal  neuritis  of  the  ante- 
rior crural  is  obscure.  Sepsis  is  out  of 
the  question,  none  of  the  cases  showing 
evidence  of  such  a  condition.  Meyer 
(Centralb.  f.  Gynak.,  No.  25,  1901). 

Inflammation  of  Spinal  Nerves. 

The  noteworthy  diseases  of  the  spinal 
nerves  are  the  general  conditions  of 
neuritis,  degeneration,  etc.,  already  de- 
scribed; the  painful  affections  included 
under  the  term  neuralgia  (vide  infra); 
and  the  affection  known  as  sciatica,  now 
to  be  dealt  with. 

Sciatica. 

This  is  to  be  regarded  as  a  form  of 
neuritis  chiefly  interstitial  in  character, 
the  pathological  changes  being  located 
in  the  nerve-sheath.  In  severe  cases 
the  nerve-fibrils  are  also  affected.  The 
lesion  is  usually  localized  at  the  sciatic 
notch  and  near  the  middle  of  the  thigh, 
and  the  pathological  alterations  shown 
are  those  of  simple  neuritis,  previously 
sketched. 

The  malady  is  most  common  in  mid- 
dle life,  and  is  seen  more  frequently  in 
men  than  in  women.  The  remote  or 
predisposing  causes  are  general  malnu- 
trition; rheumatic,  gouty,  and  uric-acid 
diatheses;  digestive  defects,  syphilis,  and 
anything  which  lowers  general  vital 
tone.  The  exciting  causes  are  exposure 
to  cold,  muscular  overstrain,  and  direct 
injury,  as  from.psessure  or  blows. 

A  careful  examination  of  the  pelvic 
viscera  will  frequently  reveal  the  cause 
of    a    sciatica,    prolapse    of    the    uterus 
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with   retroversion,  prolapse   of  the   rec- 
tum, an  inflamed  ovary  or  testicle,  vari- 
cocele,  an   inflamed   or  tender  prostate, 
and    haemorrhoids    are    especially    con- 
ductive to  sciatica,  while  fissure  in  ano, 
stricture  of  the  rectum,  stricture  of  the 
urethra,  impacted  faeces,  and  tumors  in 
the  pelvic  cavity  are  also  causes.    Press- 
ure along  the  course  of  the  nerve,  con- 
tinued for  a  long  time,  may  produce  an 
attack  of  fciatiea,  as  will,  also,  exposure 
to   cold.     F.   B.   Bishop    (Virginia   Med. 
Semimonthly,  July  8.  '9S). 
Symptoms. — The  characteristic  symp- 
toms  of   sciatic  neuritis  are   pain   and 
tenderness  along  the  course  of  the  sciatic 
nerve,  with  weakness  and  a  sensation  of 
stiffness  in  the  muscles.     The  onset  of 
the  pain  is  usually  gradual,  it  being  at 
first  felt  only  on  exertion,  but,  as  it  be- 
comes more  severe,  being  constant.     It 
is  at  times  a  dull  ache;  at  others  a  sharp 
lancinating  or  acute  burning  pain.    For- 
mication, tingling,  and  some  degree  of 
anesthesia  are  common.    In  later  stages 
there  is  some  atrophy  of  the  calf  and 
other   muscles    supplied   by   the    sciatic 
nerve,  and  in  a  few  instances  the  disease 
•extends  to  the  lumbar  plexus  of  nerves. 
Trophic     disorders,     as     cedematous 
swelling  and  herpes,  are  of  not  infre- 
quent occurrence. 

In  about  one-third  of  the  cases  of  sci- 
atica personally  seen  during  the  past 
eight  years  loss  of  the  knee-jerk  on  the 
affected  side  noted.  Raven  (Brit.  Med. 
Jour.,  Mar.   19,  '92). 

Attention  called  to  the  abolition  of  the 

tendo-Achillis  reflex  in  sciatica,  and  its 

value    indicated    as    a    differential    sign 

between    true     sciatica    and     hysterical 

pseudoseiatiea.      J.    Babinski    (La    M§d. 

Mod.,  Oct.  26,  '98). 

The     disease     endures      for     weeks, 

months,  or  even  years,  although  eventual 

recovery  is  the  rule.    Most  cases  last  for 

months.    The  more  acute  and  severe  the 

initial   symptoms,    the   longer   the   case 

will  probably  last.    An  obstinate  form  of 

neuralgia   may    persist    after   the    other 


symptoms  of  sciatic  neuritis  are  entirely 
gone.  Secondary  sciatic  neuritis,  from 
pressure  of  a  tumor  or  a  similar  cause 
can,  of  course,  be  relieved  only  after  re- 
moval of  the  cause. 

Two  cases  of  sciatica  in  which  Ker- 
nig's  sign  (which  was  originally  de- 
scribed in  meningitis),  occurred  with 
great  distinctness.  Kernig's  sign  as  is 
well  known,  is  the  contraction  or  flexure 
of  the  knee  and  hip  joint,  which  occurs 
when  the  patients  assume  the  sitting 
posture.  The  patient  is  unable  to  extend 
the  lower  limbs  completely  when  sitting, 
and  the  contraction  of  the  flexor  muscles 
amounts  to  135°  in  slight  forms,  and  90° 
in  marked  cases.  In  1898  Netter,  of 
Paris,  declared  this  sign  to  be  pathog- 
nomonic of  meningitis,  and  asserted  that 
it  occurred  in  90  per  cent,  of  all  the 
cases  of  this  disease.  This  sign  has 
been  since  then  found  in  typhoid  fever 
by  Cipollina  and  Maragliano,  and  this 
without  any  meningeal  complications. 
Salomni  found  it  in  a  case  of  rigidity  of 
the  spine,  and  Sailer  in  a  case  of  exten- 
sive haemorrhage  of  the  right  hem- 
isphere. In  1902,  Magri  for  the  first 
time  found  it  in  a  case  of  sciatica,  the 
patient  afterward  dying  of  typhoid 
fever,  without  a  trace  of  meningitis, 
Since  then  a  few  eases  of  sciatica  have 
been  reported  in  which  Kernig's  sign 
occurred.  The  writer  in  the  present 
cases  found  the  sign  in  its  characteristic 
form,  and  observed  that  it  disappeared 
gradually  with  the  symptoms.  He  con- 
siders Kernig's  sign  as  a  muscular  reflex 
induced  by  the  irritation  of  the  nerve 
filaments.  Plessi  (Gazzetta  degli  Os- 
pedali  e  delle  Cliniche,  Apr.  3,  1904). 

Treatment. — In  the  treatment  of  sci- 
atica the  first  requisite  is  absolute  and 
complete  rest  of  the  limb,  all  movements 
which  give  the  least  pain  being  scrupu- 
lously avoided.  Simply  confining  the 
patient  to  bed  may  answer  in  many  cases, 
but  in  the  aggravated  forms  placing  the 
limb  in  splints  is  advised.  Hot  applica- 
tions, as  hot  poultices,  superheated  air, 
etc.,  are  grateful  in  relieving  the  pain, 
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while  occasionally  ice  is  more  useful. 
Counter-irritation  by  the  actual  cautery 
gives  great  relief  sometimes.  A  strong 
galvanic  current  is  always  of  service. 
The  local  hypodermic  administration  of 
drugs  is  preferable  to  the  use  of  drugs 
by  the  mouth.  Cold  water  injected  into 
the  muscles  gives  great  relief.  Acu- 
puncture is  frequently  of  great  value. 
Where  local  remedies  fail  the  internal 
administration  of  coal-tar  products  or 
morphine  may  be  necessary. 

Surgical  measures,  such  as  nerve- 
stretching,  splitting  the  sheath,  etc., 
may  be  tried  as  a  last  resort.  The  diet 
should  be  liberal  and  the  general  bodily 
state  improved  as  much  as  possible  by 
tonics  and  hygienic  measures.  In  the 
later  stages  of  the  malady  electricity  and 
massage  should  be  used  systematically, 
as  they  shorten  the  period  of  convales- 
cence. 

One  hundred  and  thirteen  cases  of  re- 
bellious sciatica  in  which  compression 
resulted  in  recovery.  Patient  lies  on  his 
face,  with  his  legs  extended  and  resting 
easily  one  against  the  other.  The  most 
painful  spot  is  selected:  the  region  where 
the  nerve  proceeds  from  the  large  sciatic 
opening.  On  its  trunk  both  thumbs  are 
applied  and  it  is  compressed  with  the 
greatest  possible  force;  at  the  same 
time  slight  lateral  movements  are  made 
without  changing  the  point  of  pressure 
or  moderating  its  intensity.  This  takes 
from  fifteen  to  twenty  seconds,  and  is 
followed  by  an  interval  of  twenty  min- 
utes' rest,  when  the  procedure  is  re- 
peated. After  a  second  application  pa- 
tient is  able  to  walk,  and  for  several 
hours,  or  even  a  day,  he  may  be  free 
from  pain. 

In  order  to  obtain  complete  recover}', 
this  procedure  should  be  practiced  about 
six  times  a  day  every  two  days,  until 
definite  suppression  of  neuralgia  is  ob- 
tained. M.  Negro  (Bull.  Med.,  Jan.,  '96). 
Nitroglycerin,  in  doses  of  1  minim  of 
the  1-percent,  alcoholic  solution  and  in- 
creasing up  to  5  minims  three  times 
daily,    successfully    given    to    seven    pa- 


tients suffering  with  sciatica.  In  the 
acute  cases  they  recovered  in  from  ten 
days  to  a  month;  in  the  chronic  cases 
they  improved  notably  and  gained  daily. 
Only  discomforts  arising  from  the  use 
of  this  drug  were  congestive  headaches 
and  flushing  of  the  face  sometimes  fol- 
lowing the  first  dose  of  the  medicine, 
while  in  others  they  did  not  supervene 
until  the  maximum  doses  were  adminis- 
tered. To  counteract  these  effects  the 
bromides  may  be  used.  If  after  a  period 
of  administration  of  ten  days  no  percep- 
tible effects  have  been  obtained,  it  should 
be  abandoned.  Treatment  of  anaemic 
conditions,  diathesis,  and  local  causes 
must  be  considered  and  carried  out  in 
conjunction  with  the  special  treatment. 
W.   C.  Krauss    (N.  Y.  Med.  Jour.,  Feb. 

29,  '96). 

In  sciatica  deep  injections  of  glycero- 
phosphate of  soda  recommended  very 
highly.  One  to  two  cubic  centimetres 
of  a  25-per-cent.  solution  are  to  be  in- 
jected deeply  into  the  muscle  as  near 
as  may  be  to  the  nerve.  Of  63  cases 
treated  in  this  manner,  41  were  cured, 
18  ameliorated,  while  in  only  4  was  the 
treatment  a  failure.  Constitutional 
treatment  is  not  to  be  neglected  when 
the  neuralgia  is  a  symptomatic  one. 
Albert  Robin  (Bull.  Gen.  de  Ther.,  May 

30,  '97). 

Deep  injections  of  antipyrine  into  the 
muscle  in  the  region  of  the  sciatic  nerve 
promptly  relieves  sciatica.  A  long 
needle  is  employed,  and  the  injection 
made  at  a  point  nearly  midway  between 
and  a  little  below  a  line  drawn  from 
the  tuberosity  of  the  ischium  to  the 
great  trochanter,  the  antipyrine  solution 
being  slowly  injected  at  a  vertical  depth 
of  about  half  the  length  of  the  needle 
Kuhn   (Sem.  Med.,  xviii,  p.  54,  '98). 

In  the  treatment  of  sciatica  by  elec 
tricity  each  case  must  be  a  law  unto 
itself.  Splendid  results  obtained  per 
sonally  from  a  high  tension,  alternating 
current,  combined  with  the  direct  cur 
rent.  F.  B.  Bishop  (Virginia  Med.  Semi 
monthly,  July  8,  '98). 

Twelve  cases  of  rheumatic  sciatica 
treated  with  strong  hydrochloric  acid  ap- 
plied to  areas  several  centimetres  in  di- 
ameter  over   the   tender   points   in    the 
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course  of  the  nerve  and  at  the  side  of  the 
vertebral  column,  every  second  or  third 
day,  and  reapplied  after  the  effects  of  the 
preceding  application  have  passed  off. 
The  pain  caused  by  it  is  slight.  From 
four  to  eleven  applications  are  necessary. 
Von  Eljasz-Radzikowski  (Ther.  Monats., 
Aug.,  1900). 

Two  obstinate  cases  of  many  years' 
duration  in  which  salophen  alkaline  solu- 
tion, each  10  cubic  centimetres  contain- 
ing 1  gramme  of  salophen,  injected  into 
the  gluteal  muscles  every  other  day. 
After  the  eleventh  injection  the  pain  prac- 
tically gone.  Thirty  injections  were  given 
in  all,  after  which  the  patients  felt  quite 
well.  Seen  fourteen  months  later,  they 
had  remained  free  from  pain.  Ghetti 
(Gaz.  degli  Osped.,  Sept.  23,  1900). 

Frictions  with  chloral  liniment  proved 
very  satistactory.  The  liniment  is  rubbed 
vigorously  in  the  painful  area  for  ten 
minutes  night  and  morning.  It  consists 
of  equal  parts  of  chloral-hydrate  and 
olive-oil,  the  former  being  previously  dis- 
solved in  the  smallest  possible  amount  of 
water.  The  mixture  requires  to  be  pre- 
pared fresh  each  time.  Lafond  Grellety 
(Jour,  de  M6d.  et  de  Chir.  Pratiques, 
Jan.  10,  1901). 

Case  of  sciatica  in  which  most  active 
measures  proved  unavailing.  A  warm 
intraraehidean  injection  of  2-per-cent. 
aqueous  solution  of  cocaine  was  then 
given  in  the  fourth  lumbar  space,  about 
one  centimetre  to  the  right  of  the  me- 
dian line,  and  proved  successful.  There 
was  slight  fever  lasting  three  or  four 
days  and  a  patch  of  labial  herpes,  but 
no  secondary  symptoms  followed.  The 
analgesia  lasted  about  ten  to  twelve 
hours  and  the  sciatica  did  not  return. 
Pulle  (Riforma  Medica,  Feb.  22,  1901). 

Intra-arachnoidal  injections  of  cocaine 
tried  in  a  case  of  sciatica.  The  patient, 
a  man  aged  35,  had  suffered  from  right- 
sided  sciatica  for  eight  days.  Cocaine, 
Via  grain,  was  injected  into  the  intra- 
araehnoid  space.  After  three  minutes 
the  pain  ceased  and  the  patient  rose  and 
walked  about  all  day.  Although  the 
pain  returned  later,  it  was  of  a  mild  de- 
gree, and  the  patient  considered  himself 
cured.  Marie  and  Guillain  (Gaz.  Hebd. 
de  M6d.  et  de  Chir.,  No.  27,  1901). 


As  in  many  cases  of  sciatica  there  are 
abnormal  adhesions  existing. just  above 
the  exit  of  the  nerve  from  the  greater 
sciatic  foramen  or  at  the  foramen, 
therefore  in  stubborn  cases  of  sciatica 
the  nerve  should  be  exposed  at  its  exit 
and  any  existing  adhesions  be  broken  up 
with  the  finger.  Roman  von  Baracz 
(Centralb.  f.  Chir.,  March  1,  1902). 

E.  D.  BONDURANT, 

Mobile. 

NERVES,  WOUNDS  AND  INJURIES 
OF. 

Wounds  of  Nerves. 

In  civil  life  division  of  nerves  is  fre- 
quently met  with  among  mechanics,  as 
the  result  of  machinery  accidents,  cuts 
with  sharp  tools,  chisels,  knives,  etc. 
Brawls  are  common  causes  of  such  acci- 
dents, breaking  of  glass  bottles  and  tum- 
blers or  suddenly  thrusting  the  arm 
through  a  window  offering  ample  oppor- 
tunities for  deep  cuts  involving  the  di- 
vision of  one  or  more  nerves.  In  mili- 
tary life  the  nerves  are  frequently  sev- 
ered in  the  course  of  gunshot  wounds, 
saber-cuts,  bayonet-thrusts,  etc. 

Symptoms.— Whether  the  division  of  a 
nerve  occur  as  the  result  of  contusion, 
compression,  or  of  any  of  the  factors 
just  enumerated,  the  symptoms  are  prac- 
tically the  same.  There  is  functional  dis- 
turbance, sensory  and  motor,  in  the  area 
to  which  the  severed  nerve  is  distributed. 
The  symptoms  attending  other  injuries, 
— pain,  shock,  hasmorrhage,  etc., — how- 
ever, vary  greatly  in  intensity,  and  in  no 
way  correspond  to  the  severity  of  the  le- 
sion present.  Thus,  a  slight  wound  in 
which  a  small  nerve  has  been  divided  may 
give  rise  to  intense  pain,  great  shock,  loss 
of  consciousness,  etc.,  while  a  much  more 
serious  lesion,  involving  several  nerves, 
may  hardly  give  rise  to  any  immediate 
symptoms,  local  or  constitutional.  The 
immediate  signs,  therefore,  do  not  eon- 
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vey  reliable  information  regarding  the 
severity  of  the  injury  or  afford  a  clue  to 
the  extent  of  the  lesion.  The  sensory  or 
motor  disturbances,  the  changes  observed 
in  the  area  of  distribution,  and  the  re- 
mote symptoms  afford  far  more  valuable 
data. 

Keflex  Symptoms.  —  Small  nerves, 
when  cut,  often  give  rise  to  paresis  of 
remote  regions.  Thus,  a  slight  wound  of 
the  thigh  may  be  attended  by  paralysis 
of  the  other  thigh,  of  the  arm  on  the 
opposite  side,  etc.  All  the  muscular 
system  may,  in  fact,  be  paralyzed,  the 
result,  according  to  Mitchell,  Morehouse, 
and  Keen,  of  exhaustion  of  nerve-centres 
of  motion  and  sensation.  Injuries  of  the 
ear  may  give  rise  to  spasmodic  cough,  or 
traumatism  on  one  side  of  the  neck  may 
cause  palsy  of  some  of  the  muscles  of  the 
arm  and  leg  of  the  opposite  side,  etc. 
Shock  and  fainting  in  slight  wounds — 
vaccination,  for  instance — may  thus  be 
produced. 

Musctjlab  Poweb. — Loss  of  muscular 
power  is  easily  determined  by  the  use  of 
the  dynamometer  or,  better  still,  the 
dynamograph. 

The  former  shows  the  amount  of  power 
exerted  by  the  hand  upon  the  spring; 
the  latter  simultaneously  gives  a  tracing 
of  the  regularity  with  which  the  muscle 
acts. 

The  strength  of  the  muscles  of  the 
lower  extremities  can  be  tested  by  re- 
questing the  patient  to  jump  on  "tip- 
toe," as  suggested  by  Gowers.  Again, 
the  strength  of  the  various  muscles  may 
be  ascertained  by  causing  the  patient  to 
perform  some  special  movement  bring- 
ing the  suspected  muscle  into  use. 

Loss  of  muscular  power  is,  obviously,  a 
valuable  diagnostic  symptom  if  it  is  not 
merely  ephemeral  (a  blow,  pressure,  etc., 
causing  temporary  paralysis  of  motion) 
and  is  sustained  by  the  other  signs  indi- 


cating loss  of  nervous  function,  deficient 
nutrition,  and  impaired  electrical  reac- 
tion.   (See  Pathology.) 

Local  Tempehatuee. — The  area  to 
which  the  branches  of  the  severed  nerves 
are  distributed  is  often  unduly  cold.  In- 
deed, this  hypothermia  has  reached  to 
81°  F.,  a  difference  of  seventeen  degrees 
from  the  normal  (Kraussold  and  Koh- 
den).  As  a  rule,  the  local  temperature 
varies  from  96°  to  93°  P.  Occasionally, 
however,  the  temperature  is  higher  than 
normally,  the  excess  ranging  from  1°  to 
9°  F. 

Sensation. — The  skin  over  the  area 
to  which  the  cut  nerves  are  distributed 
may  be  anassthetic  or  hypersesthetic.  In 
the  latter  case  the  patient  complains  of  a 


Mathieu'a  dynamometer. 

sensation  of  formication,  pricking,  or 
pain.  The  suffering  is  sometimes  in- 
tense, a  violent  burning  pain  causing  the 
patient  to  resort  to  various  means  of  re- 
lief: allowing  cold  water  to  run  upon  the 
part,  filling  his  shoes  with  cold  water  if 
the  lesion  be  one  involving  the  foot,  etc. 
Although  complete  division  of  a  sen- 
sory nerve  is  likely  to  cause  definite  loss 
of  sensation,  the  latter  may  continue 
nevertheless,  owing  probably  to  nerve- 
anastomosis.  A  long  section  of  the  mus- 
culo-spiral  may,  for  instance,  be  removed 
without  causing  loss  of  sensation  corre- 
sponding to  the  radial  (Moullin).  The 
fact  that  after  some  time  the  area  of 
anaesthesia  sometimes  becomes  smaller 
also  suggests  that  collateral  branches  are 
developed  or  that  the  neighboring  nerves, 
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acting  vicariously  for  the  trunks  which 
are  divided,  are  able  to  extend  their 
sphere  of  influence.  Again,  one  region 
may  be  absolutely  anaesthetic,  while  an 
area  immediately  adjoining  may  be  much 
less  or  irregularly  so. 

To  determine  the  exact  degree  of  sen- 
sitiveness present,  the  patient  should  be 
blindfolded  and  the  gentlest  means 
should  be  employed.  A  feather  may  be 
used,  or,  when  there  are  hairs  on  the 
surface,  delicate  stroking  of  these  will 
often  be  sufficient.  A  pair  of  compasses 
and  a  foot-rule  offer  ready  means  when 
hyperaasthesia  is  not  present.  Compari- 
son between  corresponding  areas  on  both 
legs,  or  both  arms,  or  both  sides  of  the 
trunk,  taking  care  that  the  same  condi- 
tions are  observed,  will  then  indicate  to 
what  degree  the  areas  of  the  affected  part 
differ  from  the  corresponding  ones.  The 
condition  of  the  temperature  sense  may 
be  determined  by  applying  to  the  skin 
mops  thoroughly  soaked  in  water  of  a 
known  temperature  or  dipping  the  ex- 
tremities in  the  latter,  or  alternately  in 
hot  or  cold  water. 

Cutaneous  Symptoms.  —  The  skin 
usually  appears  congested  and  red,  but 
it  may  be  bluish  red,  very  pale,  or  cedem- 
atous.  It  is  usually  dry,  but  a  contrary 
condition  sometimes  prevails,  drops  of 
perspiration,  giving  off  an  unpleasant 
odor,  covering  the  entire  field  involved. 
The  nails  may  assume  a  curved,  turtle- 
shell-like  shape,  become  furrowed,  and 
undergo  ulceration.  This  destructive 
process  may  involve  the  phalanges  and 
end  in  gangrene  of  the  finger-tips. 
Periostitis  sometimes  occurs.  Various 
cutaneous  affections,  eczema,  herpes  zos- 
ter, pemphigus,  etc.,  are  also  observed. 

Joints. — The  joints  are  occasionally 
involved  secondarily,  arthritis  develop- 
ing as  the  result  of  injury,  not  only  of 
the  nervous  supply  of  the  limb,  but  also, 


at  times,  of  lesions  of  the  cerebro-spinal 
system.  These  arthropathies  so  simulate 
acute  rheumatism  sometimes  as  to  sug- 
gest the  actual  presence  of  the  latter  dis- 
ease. Effusions  into  the  joint,  adhesive 
inflammation  ending  in  ankylosis,  dis- 
locations of  the  articular  surfaces,  and 
even  destruction  of  the  entire  joint  have 
been  noted. 

Wasting.- — -As  soon  as  the  nutrition 
of  the  muscles  is  impaired  through  solu- 
tion of  continuity  of  their  nervous  sup- 
ply, marked  evidences  of  wasting  soon 
appear.  Atrophy  following  division  of  a 
nerve  is  of  the  most  pronounced  kind; 
the  muscular  structure,  after  a  period 
of  connective-tissue  proliferation,  com- 
pletely disappears,  leaving  a  mass  of 
hard,  fibrous  tissue  in  its  stead.  The 
process  of  degeneration  is  accompanied 
by  gradual  contracture,  the  effects  of 
which  are  deforming  in  proportion  as  the 
insertions  of  the  affected  muscles  are  far 
from  the  trunk.  The  hands  often  suffer 
in  this  connection,  their  usefulness  being 
totally  destroyed  in  some  cases.  The 
differential  reactions  shown  by  affected 
muscles  when  the  electrical  current  is  ap- 
plied to  them  are  very  important;  they 
are  considered  under  Pathology. 

Pathology. — When  a  nerve  is  severed, 
it  begins  to  degenerate,  the  process  fol- 
lowing the  direction  of  the  nerve-cur- 
rent. If  a  motor  nerve  be  cut,  the  de- 
generation will  proceed  in  the  same 
direction  as  motor  impulses;  these  radi- 
ating from  the  spinal  cord  outwardly,  it 
will  extend  from  the  point  of  section 
toward  the  periphery,  while,  if  a  sensory 
nerve  be  severed,  the  degeneration  will 
advance  toward  the  spinal  cord.  Pro- 
ceeding with  rapidity,  the  destruction  is 
sometimes  completed  within  a  few  weeks. 
The  entire  peripheral  segment,  in  the 
case  of  a  motor  nerve,  becomes  fatty  and 
granular  and  its  myelin  and  eventually 
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its  axis-cylinder  undergo  disintegration. 
In  the  case  of  sensory  nerves,  the  process 
may  extend  into  the  spinal  cord  and  even 
into  the  brain. 

Changes  occurring  in  nerve-cells  after 
resection  of  their  axis-cylinders  are  di- 
vided into  three  phases:  Reaction,  re- 
pair, and  degeneration.  Reaction  is 
characterized  by  solution  of  the  ehromo- 
philic  bodies  and  dislocation  of  the  nu- 
cleus. During  repair  the  body  of  the 
cell  swells  and  the  nucleus  returns  to 
its  normal  position.  The  hypertrophy 
reaches  its  maximum  in  about  ninety 
days,  and  the  cells  appear  perfectly  nor- 
mal, excepting  that  they  are  somewhat 
darker  than  usual.  In  the  course  of 
twenty  days  more  the  distinction  be- 
tween the  normal  cells  and  those  in  a 
state  of  repair  has  almost  disappeared. 
When  the  nerve  is  torn  out  and  its  repair 
thereby  prevented,  the  reaction-period  is 
complete  in  the  course  of  about  twenty 
days.  Then,  instead  of  swelling  and  be- 
coming pycnomorphous,  the  cells  lose 
their  chromophilic  substance,  and  become 
smaller,  and  in  the  course  of  a  month 
may  have  disappeared,  and  the  others 
are  atrophic.  The  protoplasm  has  be- 
come translucent,  the  nucleus  smaller 
and  deformed,  and,  occasionally,  the 
achromatic  substance  shows  alterations. 
A  few  cells  are  very  dark  in  color,  partly 
from  the  retention  of  the  chromophilic 
substance  and  partly  from  the  staining 
of  the  cell  in  mass.  G.  Marinesco  (Neu- 
rol. Centralb.,  Oct.  1,  '98). 

A  muscle  supplied  by  a  severed  motor 
nerve  responds  in  a  different  way  to  the 
action  of  the  galvanic  current  than  one 
normally  supplied.  While  in  the  latter 
case  the  cathodie  (negative)  closure  con- 
traction (K.C1.C.)  is  more  marked  than 
the  anodic  (positive)  closure  contraction 
(A.C1.C),  the  opposite  is  the  case  when 
the  nerve  has  been  cut.  In  other  words, 
the  application  of  the  negative  current 
causes  a  more  marked  contraction  than 
the  positive  current,  whereas  in  the  nor- 
mal state  it  is  the  negative  current  that 
gives  rise  to   the  stronger  contraction. 


The  former  is  termed  the  "reaction  of  de- 
generation." 

Peimaet  Union.  —  The  subsequent 
course  of  the  injury  depends  upon  the 
proximity  of  the  two  ends.  If  they  are 
sufficiently  close,  union  by  first  intention 
occurs,  nerve-fibres  being  capable  of  un- 
dergoing primary  union  in  the  same  man- 
ner as  other  tissues.  The  process  starts 
from  the  nuclei  and  from  the  protoplasm 
of  the  sheath  of  Schwann  (Biingner). 
There  occurs  rapid  proliferation  of  the 
axis-cylinder  and  neurilemma  of  the 
proximal  nerve-fibres,  and  these,  once 
brought  into  contact  with  the  peripheral 
portion  of  the  divided  nerve,  retard  and 
finally  arrest  the  degenerative  process. 
As  soon  as  the  union  is  sufficient  to  afford 
a  suitable  conductor  for  nerve-impulses 
(Vanlair)  the  process  of  repair  begins, 
and  continues  until  the  functions  are  re- 
stored. In  a  case  reported  by  Notta  all 
the  nerves  cut  some  distance  above  the 
elbow  were  thus  regenerated  within  six 
months. 

Delated  Union.  —  When .  the  ends 
are  not  in  apposition  the  pathological 
changes  depend  to  a  degree  upon  the 
distance  between  them.  Even  here,  if 
the  ends  are  not  too  far  apart,  reunion 
with  true  regeneration  of  the  nerve- 
structure  often  occurs,  the  axis-cylinder 
and  the  myelin  being  regenerated  to  a 
more  or  less  perfect  degree.  Eepair  may 
take  place  when  the  ends  are  an  inch 
apart,  and,  doubtless,  as  shown  by  a  few 
reported  cases,  even  when  a  much  greater 
distance  exists.  Schiff,  for  instance,  wit- 
nessed complete  restoration  of  conductiv- 
ity after  a  piece  two  inches  long  had  been 
exsected  from  the  vagus  of  a  dog.  Still, 
such  a  result  should  not  be  taken  as  a 
guide  in  practice. 

After  suture  of  nerves  early  return  of 
sensation  must  be  regarded  as  indicating 
a  restored  conductivity  of  the  divided 
nerve.     The  imperfect  or  non-return  of 
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motion  must  be  taken  to  imply  atrophy 
or  destruction  of  the  muscles.  Micro- 
scopical examinations  reported.  Both 
central  and  peripheral  portions  of  un- 
united nerves  contain  bundles  of  young 
nerve-fibres,  to  the  sides  of  which 
spindle-shaped  nuclei  are  attached  at  fre- 
quent intervals.  Where  the  nerve-ends 
were  united  by  a  cicatricial  segment 
without  conductivity  being  restored, 
the  segment  was  found  to  consist  of  a 
dense  net-work  of  connective  tissue  con- 
taining bundles  of  young  nerve-fibres  in 
its  meshes.  Portions  excised  from  the 
central  ends  of  the  nerves  showed  no 
trace  of  old  myelin-fibres  or  of  degener- 
ated fibres,  but  were  made  up  of  bundles 
of  young  nerve-fibres,  which  could  be 
seen  taking  origin  within  the  old  sheaths 
of  Schwann.  No  evidence  was  found  of 
Krause's  ascending  degeneration,  the  old 
axis-cylinder  and  myelin-sheath  being 
destroyed  in  the  peripheral  segment  in 
the  ultimate  portion  of  the  central  seg- 
ment. 

Young  nerve-fibres  are  developed  in 
the  peripheral  segment  as  well  as  in  the 
end  of  the  central  segment,  even  while 
there  is  no  connection  between  the  two. 
These  young  nerve-fibres  arise  within 
the  old  sheath  of  Schwann  from  the  pro- 
toplasm and  nucleus  of  the  interannular 
segments.  The  spindle  cells  formed  from 
the  protoplasm  and  nuclei  of  the  inter- 
annular segments  elongate  and  unite  to 
form  protoplasmic  threads  with  the 
elongated  nuclei  attached  to  their  sides. 
The  central  portion  of  the  protoplasmic 
thread  develops  into  the  axis-cylinder, 
while  myelin  is  deposited  in  drops  in  the 
outer  portions,  the  protoplasm  of  which 
remains  with  the  nucleus  as  the  neuro- 
blast of  the  new  interannular  segment. 
As  long  as  the  conductivity  of  the  nerve 
is  not  re-established  the  development  of 
the  fibres  proceeds  only  to  a  certain 
stage,  and,  as  the  new  fibres  three  and 
eighteen  months  after  division  present 
the  same  characters,  this  stage  may  be 
regarded  as  a  resting  stage,  depending, 
for  its  further  development,  on  re-estab- 
lishment of  function.  The  cicatricial  in- 
tercalary segments  of  a  spontaneously- 
reunited  nerve  may  be  permeated  from 
end  to  end  by  young  fibres  without  re- 


establishment  of  function  if  the  amount 
of  cicatricial  tissue  present  in  the  mass 
is  sufficient  by  its  pressure   to  prevent 
the  passage   of  impulses.     Robert   Ken- 
nedy (Report  to  the  Royal  Soc,  Feb.  11, 
'97). 
Prognosis. — While  sensation  and  mo- 
tion  are  about   equally   affected   imme- 
diately after  the  injury,  sensation  is  usu- 
ally the  first  to  return.  The  improvement 
is  generally  rapid  when  suitable  condi- 
tions of  repair  prevail.    The  chances  of 
complete  recovery,  however,  greatly  de- 
pend upon  the  nature  of  the  injury  and 
the  time  elapsed  between  the  accident 
and    the    time    the    remedial    measures 
are  instituted.     When  the  muscles  are 
not  completely  degenerated,  much  can 
be  done  with  persevering  treatment — 
months  and  even  years  being  sometimes 
required  to  bring  about   a   satisfactory 
result.    The  rapidity  with  which  degen- 
eration begins  in  the  nerves  and  the 
early  involvement  of  the  muscles  render 
it  imperative,  therefore,  that  in  all  cases 
of  nerve-injury  active  measures  should 
be  resorted  to  at  once. 

Treatment.  —  The  treatment  of  a 
wound  in  which  the  presence  of  a  nerve- 
lesion  is  demonstrated  by  characteristic 
symptoms  does  not  differ  from  that  of 
any  other, — including  strict  asepsis, — 
but  the  nerve-ends  should,  whenever  pos- 
sible, be  sutured. 

Primary  Suture. — An  analysis  of  117 
cases,  in  which  immediate  suture  of  a 
divided  nerve  had  been  performed,  led 
De  Forest  Willard  to  conclude  that  a 
good  prognosis,  not  only  of  sensation,  but 
also  of  motion,  was  thus  afforded.  The 
cases  showed  that  clean  end-to-end  su- 
ture and  a  careful  freeing  of  the  ends  for 
some  distance  from  cicatricial  tissue  af- 
forded the  best  chance  for  a  restoration 
of  function.  The  best  suture-material 
was  found  to  be  fine  chromicized  catgut, 
inserted,  by  means  of  a  small,   round 
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needle,  directly  through  the  body  and 
sheath  of  the  nerve.  Two  sutures  cross- 
ing at  right  angles  were  usually  advis- 
able. During  the  healing  process  the 
part  was  completely  at  rest  and  the  nerve 
relaxed  when  possible.  Strict  antisepsis 
is,  of  course,  required.  Stretching  if  the 
ends  are  not  in  contact  may  be  resorted 
to.  In  81  cases  analyzed  by  Bowlby,  32 
cases  were  entirely  and  34  partially  suc- 
cessful, while  only  14  did  not  progress 
satisfactorily.  In  all  such  cases  the  re- 
parative process  is  exceedingly  slow,  and 
the  patient  should  be  carefully  warned 
of  this  fact. 

Case  in  which  the  two  ends  could  not 
be  brought  together  without  too  much 
tension;  so,  after  freshening  the  lower 
end,  the  bulbous  portion  of  the  upper 
end  was  split  down  the  greater  part  of 
the  way  and  sutured  down  to  be  united 
to  the  lower  end,  as  in  the  figures  on 
next  page.  Duncan  (Clinical  Jour.,  Dec. 
21,  '92). 

Although   correction  of  the   evils  re- 
sulting from  a  gap  in  the  continuity  of  a 
nerve  is  a  matter  of  great  importance 
in  a  given  ease,  it  hardly  seems  possible 
at  this  time  to  say  definitely  what  form 
of  bridging  should  be  employed.     More 
cases,  and  especially  cases  recorded  later 
and    better,    are    needed.      Neuroplasty 
and  implantation   (anastomosis)   are  al- 
ways  available   resources,   and  for   the 
present  it  would  seem  that  they  should 
be  preferred.    Resection  of  bone  may  be 
advisable  in  selected  cases.     Transplan- 
tation of  foreign  grafts  should  be  aban- 
doned.    It  is  hardly  necessary   to   say 
that    prognosis    in    an   individual    case 
should    always    be    guarded,    and    that 
repeated   operations   may   be  necessary. 
Charles  A.  Powers   (Annals  of  Surgery, 
November,  1904). 
Secondary   Suture. — Success  has 
also  attended  many  cases  in  which  nerve- 
suture  was  performed  long  after  the  in- 
jury: years  in  some  instances.    In  a  few, 
sensation,  to  say  nothing  of  motion,  had 
long  disappeared.     De   Forest   Willard 
also    analyzed    132    cases:     a    sufficient 


number  to  demonstrate  that  the  fears  of 
tetanus  entertained  some  years  ago  were 
groundless  and  that  secondary  suture  of- 
fered good  hope  of  success,  and  should  be 
attempted,  even  years  after  the  accident. 
Eepeated  operations  may  ultimately  suc- 
ceed, and  efforts  to  repair  the  results 
of  injury  should  therefore  be  renewed. 
Eestoration  of  function  may  take  place 
many  months  after  the  operation,  sen- 
sation returning  first.  Though  the  distal 
portion  of  a  divided  nerve  rapidly  degen- 
erates, as  does  an  interposed  graft,  trans- 
mission of  function  is  possible  and  re- 
generation may  take  place  both  as  regards 
sensation  and  motion.  Strict  antisepsis 
must  prevail  and  the  nerve  well  exposed, 


Suture  of  nerves.  The  upper  figures  indi- 
cate the  position  before  suture,  the  lower 
figure  after  suture.  The  dotted  lines  indicate 
the  incision.     (Duncan.) 

the  limb  being  surrounded  by  an  Es- 
march  bandage.  The  bulbous  proximal 
end  is  easily  found,  but  to  reach  the  dis- 
tal end  the  tissues  must  be  slit  along 
the  course  of  the  nerve.  The  bulbous 
end  is  cut  off  and  a  small  piece  (one- 
quarter  inch)  of  the  distal  also;  the  two 
ends  are  then  stretched  and  united  as 
in  the  case  of  immediate  suture.  Out  of 
73  cases,  Bowlby's  statistics  only  include 
15  complete  failures.  Various  methods 
of  end-to-end  suturing  are  shown  on  the 
following  page. 

In  some  cases  the  ends  of  the  nerves 
cannot  be  brought  together  even  in  pri- 
mary operations,  owing  to  destruction  of 
a  portion  of  the  nerve.    A  flap  may  then 
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be  taken  from  the  nerve,  as  shown  in 
the  annexed  cut,  and  reflected  over  to 
the  other  end  of  the  nerve.  Eeturn  of 
sensation  and  cure  in  one  year  has  been 
obtained  from  this  operation,  but  it 
often  fails. 

Other  measures  proposed  have  been  to 
shorten  the  limb  by  excising  a  piece  of 
the  bone:  an  operation  hardly  to  be  rec- 
ommended. Better  than  it  is  the  Despres 
method,  which  consists  in  splicing  the 
distal  end  of  the  injured 
nerve  into  an  adjoining 
nerve,  by  separating  the 
fibres  of  the  latter.  When 
these  measures  do  not  suc- 
ceed, nerve-grafting  should 
be  tried. 


many  eases  very  early  return  of  motion 
after  transplantation  may  be  due  to  vi- 
carious movements  of  other  muscles  than 
those  formerly  paralyzed,  and  not  to  a 
regeneration  of  the  latter's  nerve-supply. 
Reuben  Peterson  (Amer.  Jour,  of  Med 
Sciences,  Apr.,  '99). 

Contusion. 

Contusion  of  a  nerve,  whatever  its 
origin, — a  blow,  the  pressure  of  a  dis- 
located or  fractured  bone,  of  badly- 
padded  crutches,  malposition,  forceps 
pressure  during  delivery,  etc.,  —  pro- 
duces mechanical  lesions  involving  more 
or  less  laceration  of  the  nerve-fibres, 
sometimes  complicated  with  haemor- 
rhage into  the  nerve-substance.  In  se- 
vere cases  the  myelin  may  be  involved, 
and  the  nerve  suffer  local  destruction. 


1,  Nerve-suture  by  means  of  a  flap.     2-6,  Methods  for  the  separation  of 
severed  nerve-ends.     (Trnka.) 

(Centralblntt  fur  Chirurgie.) 


Transplantation  of  a  peripheral  nerve- 
segment  to  bridge  over  a  gap  between 
the  two  ends  of  a  resected  nerve  is  a 
legitimate  surgical  procedure.  Under  fa- 
vorable conditions  at  least  partial,  and  at 
times  complete,  restoration  of  sensation 
and  motion  may  be  expected  to  follow 
the  operation.  Regeneration  of  the  de- 
generated peripheral  end  is  due  to  down- 
growths  from  the  axis-cylinders  of  the 
central  end.  From  the  slowness  of  this 
process  the  longer  the  time  after  opera- 
tion, the  more  favorable  will  be  the  re- 
sults. Sensation  may  return  very  early 
after  operation,  and,  as  a  rule,  precedes 
return  of  motion.  This  rapid  return  of 
sensation  is  not  due  to  down-growth  of 
axis-cylinders  or  to  conductivity  of  the 
transplanted  fragment,  but  must  be  ex- 
plained  by   collateral   nerve-supply.     In 


Symptoms. — The  clinical  signs  vary 
greatly  with  the  nature  of  the  injury,  the 
more  acute  symptoms  often  attending 
slight  lesions,  while  complete  destruction 
may  not  give  rise  to  suffering.  A  slight 
blow  may,  for  instance,  momentarily 
suspend  the  conductive  power,  occasion 
quite  severe  pain  at  the  seat  of  the  in- 
jury, local  heat  and  tingling  at  the  pe- 
ripheral ending  of  the  nerve  struck,  while 
destructive  crushing  may  be  attended  by 
no  pain  whatever,  but  with  loss  of  sensa- 
tion and  of  muscular  power,  followed  by 
wasting.  At  times  neuritis  follows,  with 
paralysis  as  an  occasional  consequence, 
complicated  with  disorders  of  nutri- 
tion of  the  cutaneous  tissue,  nails,  etc. 
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The  continuity  of  the  nerve  being  pre- 
served, the  chances  of  recovery  are  much 
greater  than  after  section,  though  occa- 
sionally, especially  when  some  of  the 
branches  of  the  brachial  plexus  are 
bruised  during  falls  upon  the  shoulder, 
permanent  paralysis  of  the  portion  of  the 
arm  supplied  by  the  nerve  ensues.  In 
other  regions  of  the  body,  however,  great 
injury  alone  will  give  rise  to  such  serious 
sequela?.  Severe  neuritis  with  pain  in 
the  parts  to  which  the  nerve  is  distrib- 
uted and  trophic  disturbances  are  occa- 
sionally observed. 

Diagnosis. — The  extent  of  damage  to 


wasting  of  the  region  occurs,  the  likeli- 
hood that  the  nerve  is  torn  apart  by 
crushing  is  proportionately  great. 

Treatment. — The  treatment  depends 
upon  the  extent  of  the  injury.  If  the 
latter  is  not  severe  and  the  faradic — 
though  reduced  —  excitability  persist, 
thorough  rest  of  the  part,  splints  being 
used  for  the  extremities  and  retention 
bandages  for  the  trunk,  will  be  followed 
by  prompt  recovery.  The  treatment  of 
the  bruised  tissues  surrounding  the 
nerves  will  answer  all  purposes.  If  pain 
be  present,  morphine  injected  hypoder- 
mically  in  the  nearest  uninjured  tissues 


|l 

1  2  S 

Suture  of  nerves.  1,  Longitudinal  incision  through  cicatrix,  extending  into  normal 
nerve-substance  on  either  side.  2,  Incision  in  1  united  transversely.  3,  Nerve-stumps 
united  by  the  wedge  method.     {Gleiss.) 

(American  Medico-Surgical  Bulletin.) 

may  be  employed.  The  addition  of  V120 
grain  of  atropine  in  the  case  of  an  adult 
greatly  enhances  the  anodyne  effect  of 
the  opiate.  If  the  injury  be  severe  and 
the  electrical  indications  that  the  nerve 
has  been  torn  are  present,  the  treatment 
becomes  that  of  incised  wounds  (q.  v.), 
but  in  subcutaneous  injuries  the  likeli- 
hood that  the  nerve-ends  are  far  apart  is 
slight  and  the  chances  of  a  reunion  is 
increased  in  proportion.  An  important 
feature  of  these  cases,  however,  is  that 
the  contusion  usually  involves  the  sur- 
rounding tissues  and  especially  their  vas- 


the  nervous  supply  of  a  contused  region 
may  usually  be  determined  with  the  aid 
of  electricity.  If  the  muscle  reacts  nor- 
mally to  the  faradic  current,  applied  sev- 
eral times  at  intervals  of  about  two  hours, 
the  injury  is  nil  or  slight.  If,  on  the  con- 
trary, the  reaction  shows  a  tendency  to 
become  less  marked  or  to  disappear,  the 
injury  is  severe,  though  not  necessarily 
destructive;  if  it  is  completely  inter- 
rupted or  the  region  supplied  by  it  gives 
the  reaction  of  degeneration,  the  prob- 
ability is  that  the  continuity  of  the  nerve 
has  been   interrupted;    if,   in   addition, 
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cular  supply.  The  vitality  of  the  parts  is 
correspondingly  reduced.  Warmth,  cal- 
culated to  facilitate  the  local  circulation 
and  nutrition,  should  therefore  be  sus- 
tained by  suitable  covering:  cotton-wool 
and,  if  need  be,  hot-water  or  hot-sand 
bags. 

As  soon  as  the  inflammatory  stage  has 
passed,  means  calculated  to  enhance  local 
nutrition  should  be  resorted  to.  Massage, 
frictions,  and  galvanism  are  the  most 
active  means  at  our  disposal.  Galvanism 
is  more  effective  than  faradism.  Daily 
sittings  of  ten  minutes  each  are  suffi- 
cient, a  weak  current  being  employed. 
The  parts  should  be  thoroughly  wetted 
to  insure  penetration. 

Compression. 

Compression,  as  here  understood,  ap- 
plies to  that  resulting  from  the  pressure 
of  a  tumor,  an  aneurism,  scar-tissue, 
callus,  etc.,  or  an  external  agent  such  as 
an  encysted  bullet,  a  splinter,  etc.,  or 
from  pressure  between  a  neighboring 
bone  and  an  external  object,  as  occurs 
frequently  in  persons  using  crutches,  or 
when  both  arms  are  held  under  the  head 
during  sleep.  Dislocations,  especially 
those  of  the  head  of  the  humerus,  often 
give  rise  to  compression,  while  the  heel 
of  a  careless  surgeon's  shoe  when  forced 
into  the  axilla  during  the  process  of  re- 
duction occasionally  adds  to  the  dangers 
of  the  occasion.  Fractures  of  the  hu- 
merus are  often  attended  by  lesions  of  the 
musculo-spiral,  while  fractures  of  the 
clavicle  are  frequently  accompanied  by 
pressure  and  laceration  of  some  of  the 
branches  of  the  brachial  plexus.  In  ob- 
stetrical practice  the  child's  head  is  some- 
times so  compressed  by  forceps  as  to  con- 
duce to  palsy  of  the  seventh  pair. 

The  symptoms  and  diagnostic  features 
do  not  differ  from  those  described  under 
contusion. 

Treatment. — The  condition  acting  as 


cause  must  first  of  all  be  removed  if  pos- 
sible. When  an  extremity  is  the  seat  of 
trouble,  this  can  usually  be  accomplished, 
even  aneurisms  being  subject  to  cure. 
When  a  deep-seated  nerve  of  the  trunk 
is  compressed,  however,  the  difficulties 
are  greatly  increased  and  a  satisfactory 
operation  cannot  always  be  resorted  to. 
After  removal  of  the  cause  the  aim  should 
be  to  encourage  nutrition  of  the  area  of 
distribution  by  arsenic  or  strychnine, 
along  with  the  electrical  treatment  rec- 
ommended above  under  Contusion. 

NETTLE-RASH.     See  Ukticaria. 

NEURALGIA    AND    MIGRAINE.— 

The  several  forms  of  neuralgia  and 
headache  bear  a  close  etiological  and 
pathological  relationship  to  one  another, 
being  the  outcome  of  functional  or  neu- 
ritic  disorder  of  the  centres  or  periph- 
eral portions  of  the  sensory  cranial  or 
spinal  nerves.  The  differentiated  vari- 
eties of  these  painful  neuroses  arise  from 
location  and  function  of  the  nerve  af- 
fected, and  from  complicating  or  under- 
lying morbid  states. 

Neuralgia. 

Definition  and  Varieties. — Neuralgia 
is  a  functional  or  mild  neuritic  disorder 
of  the  sensory  nerves  or  their  centres, 
characterized,  as  the  name  indicates, 
by  pain.  The  affection  may  be  idio- 
pathic-— depending  upon  some  func- 
tional disturbance  alone,  or  it  may  be 
symptomatic — due  to  some  organic  dis- 
ease of  the  nerve  or  to  some  disease  or 
pathological  state  outside  of  the  nervous 
system,  such  as  neuritis,  anasmia,  and 
toxaemia.  The  tendency  of  later  years 
is  to  diminish  the  number  of  idiopathic 
neuralgias  by  the  discovery  of  organic 
disease  with  demonstrable  pathological 
changes  in  the  nerve-trunks. 

Neuralgias  are  classified  according  to 
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their  causes,  as  "neuritic,"  "toxic," 
"gouty,"  "rheumatic,"  etc.;  or  accord- 
ing to  their  location,  as  "trigeminal," 
"sciatic,"  "intercostal,"  "cervico-occipi- 
tal,"  etc.  The  general  features  of  the 
disorder  will  be  first  discussed,  and  after 
this  the  more  important  clinical  varieties 
will  be  briefly  described. 

Symptoms. — Pain  is  the  chief  and 
characteristic  symptom,  the  onset  of 
the  pain  being  sometimes  preceded  by 
soreness  and  stiffness  in  muscles  and 
tissues  of  affected  part,  sometimes  de- 
veloping suddenly  and  without  warning. 
The  pain  is  intermittent  or  paroxysmal, 
of  a  darting,  stabbing  character,  accom- 
panied sometimes  by  burning  and  ting- 
ling sensations.  There  is  usually  tender- 
ness over  the  entire  nerve-trunk,  with 
certain  "painful  points"  at  which  the 
tenderness  and  pain  is  greatest.  The  par- 
oxysms of  pain  may  occur  only  at  long 
intervals,  but  usually,  for  some  hours, 
they  occur  every  few  minutes;  in  aggra- 
vated cases  may  be  nearly  continuous 
for  hours  or  days.  In  occasional  eases 
there  may  be  some  pain  continuously 
for  months  or  even  several  years.  In 
some  instances  the  pain  is  greatest  at  a 
certain  time  each  day,  the  seeming  pe- 
riodicity being  most  marked  in  malarial 
cases,  although  seen  where  there  can  be 
no  thought  of  malarial  influence. 

Trophic  and  vasomotor  disturbances 
in  affected  area,  such  as  coldness,  erup- 
tions, falling  out  or  changes  in  color  of 
the  hair,  etc.,  are  occasionally  seen.  In 
some  forms  of  neuralgia  twitching  or 
spasm  of  adjacent  muscles  accompany 
the  paroxysms. 

Numerous  cases  of  paresthetic  neu- 
ralgia have  been  recorded  by  Roth  and 
others,  in  which  there  is  gradual  de- 
velopment of  burning  pain  and  uneasy 
feelings,  and  sometimes  anaesthesia  in 
the  antero-lateral  portion  of  one  thigh 
noted.     The  pain   may   be   sufficient   to 


prevent    walking.      The    condition    has 
been  thought  to  be  due  to  compression 
of  the  external   cutaneous   nerve   either 
by  the  psoas  muscle  or  otherwise.    Three 
somewhat  similar  cases  where  there  was 
monocrural    paresthesia    personally    re- 
corded.   In  each  case  the  physical  exami- 
nation was  negative.     The   duration   of 
the  affection  varied  in  these  cases  from 
one  month  to  eight  years.     Osier  (Jour, 
of  Nerv.  and  Mental  Dis.,  Mar.,  '97). 
Diagnosis. — The  diagnosis  of  neural- 
gia is  simple,  the  presence  of  the  char- 
acteristic   pain    being    sufficient.      The 
only  practical  difficulty  is  in  distinguish- 
ing between  neuralgia  and  neuritis;  and 
here,    since   the    conditions   shade    into 
one  another,  it  may  be  impossible  to 
draw  a  sharp  dividing  line.     Generally 
speaking,  the  pain  in  neuritis  is  more 
constant  in  location  than  is  the  pain  of 
neuralgia;    it   does   not   shift  nor   dart 
from  one  nerve  to  another;    there  is  in 
neuritis  much  more  muscular  weakness, 
stiffness  on  movement,  and  relaxation  of 
tissues,  and  absence  of  the  history  of  re- 
peated attacks. 

From  therapeutic  point  of  view  it  is 
important  to  distinguish  two  classes  of 
facial  neuralgia:  the  first  transitory 
and  usually  due  to  cold  and  peripheral 
irritation,  the  second  refractory  and 
perhaps  incurable.  First  form:  Pain 
during  attacks  is  less  intense,  but  is  sel- 
dom entirely  absent  between  them. 
Onset  is  sudden,  then  there  is  an  acme 
and  a  decline.  Second:  Tic  douloureux 
is  completely  paroxysmal,  pain  being 
entirely  absent  in  intervals;  its  maxi- 
mum intensity  is  reached  quickly,  and  it 
ceases  as  suddenly  as  it  came,  the  whole 
attack  being  of  short  duration.  There 
may  be  ten  to  one  hundred  attacks  in 
the  day,  which  are  often  brought  on  by 
phj'siological  acts  or  come  on  spon- 
taneously. Patients  compress  the  pain- 
ful spot,  and  the  face  is  contorted.  Sec- 
ondary vasomotor  symptoms  are  injec- 
tion of  eye,  oedema  of  eyelids,  discharge 
from  one  nostril,  etc.  If  the  lingual 
nerve  is  affected  the  mouth  fills  with  a 
copious     secretion.      Herpes    along    the 
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nerve  is  common.  Mo9t  often  the  neural- 
gia lasts  some  time  (weeks  or  months), 
and  then  vanishes  completely  for  a  period. 
However,  as  age  advances  these  intervals 
tend  to  become  shorter  and  the  painful 
periods  longer  until  the  disease  is  per- 
manent. An  hysterical  form  can  be  dis- 
tinguished from  the  true  by  the  irregu- 
lar occurrence  of  the  attacks. 

The  first  form  of  neuralgia  is  always 
benefited  by  analgesics  (antipyrine,  phe- 
nacetin,  hydrobromate  or  valerianate  of 
quinine) ;     the    second,    or    true    tic,    is 
quite  uninfluenced  by  them.     The  only 
drug  which  can  be  relied  on  in  the  latter 
is    opium    in    large    doses.      It    may   be 
given  in  pills  containing  2  centigrammes 
of   the    thebaic    extract   of    the    French 
pharmacopoeia,  made  freshly  and  not  too 
hard.     Three  a  day  are  given  at  first, 
and,  the  effect  being  carefully  watched, 
one  pill  is  added  every  other  day  until 
the  desired  effect  is  produced.    This  dose 
is   continued  for  a  few  days,  and  then 
diminished  by  one  pill  every  other  day. 
Gilles  de  la  Tourette   (Sem.  Med.,  June 
24,  '96). 
Etiology. — Neuralgia  is  a  disease  of 
middle  life,  rarely  affecting  children  and 
rarely  occurring  in  old  age.    It  is  some- 
what more  frequent  in  women  than  in 
men;    more   frequent   in   cold   than   in 
warm  weather;    more  frequent  in  cold 
and  damp  climates  than  in  dry  and  warm 
localities.       Members     of     neuropathic 
families  are  more  liable  to  the  disease 
than  are  persons  of  good  nervous  hered- 
ity.    The  immediate  exciting  causes  are 
anything   which   lowers   general   nerve- 
tone  and  any  toxic  agent  or  disease  at- 
tended by  toxaamia,  such  as  anasmia  and 
general  cachectic  states,  malaria,  infec- 
tious   diseases,    autogenous    poisonings, 
diabetes,  lead  poisoning,  etc.    Exposure 
to  cold  may  precipitate  attacks  in  those 
predisposed,    as    may    reflex    irritations 
from  disease  of  eye,  ovaries,  abdominal 
organs,  carious  teeth,  etc.    Where  hered- 
itary predisposition  is  very  strong  the 
affection  may  develop  without  discover- 
able cause.     The  neurasthenic  and  hys- 


terical are  particularly  prone  to   suffer 
from  neuralgia. 

In  many  cases  of  neuralgia,  the  true 
"functional"  or  idiopathic  cases,  no 
pathological  alterations  in  the  nerve- 
fibres,  cells,  or  ganglia  can  be  detected, 
the  presumption  being  that  the  pain  is 
due  to  malnutrition  or  toxaemias  of  a  de- 
gree too  slight  to  cause  alterations  of 
structure.  In  other  cases  the  nerve- 
trunks  are  swelled  and  tender,  and  in 
most  such  cases  the  pathologico-an- 
atomical  changes  of  a  mild  interstitial 
neuritis. 

Account  of  15  cases  of  a  peripheral 
nervous  affection  localized  in  the  area 
of  distribution  of  the  external  cutaneous 
nerve,  name  of  "external  paresthetic 
neuralgia"  being  applied  to  these  cases. 
The  chief  symptoms  are  pain,  paraes- 
thesia,  and  anaesthesia  of  the  external 
aspect  of  the  thigh.  It  is  found  chiefly 
among  males  suffering  from  various  dis- 
turbances of  the  circulation  (haemor- 
rhoids and  varicose  veins)  and  who  lead 
a  sedentary  life.  Symptoms  believed  to 
be  due  to  pressure  upon  the  nerve  where 
it  passes  by  the  antero-superior  spine. 
Roth  (Le  Bull.  Med.,  June  8,  '95). 

Treatment. — The  first  indication  is  re- 
moval of  the  cause,  when  such  is  dis- 
coverable and  can  be  removed.  General 
tonic  and  hygienic  treatment  is  always 
advisable,  as  any  improvement  in  vital 
tone  and  blood-quality  gives  measurable 
relief  from  idiopathic  neuralgia.  Ee- 
moval  from  an  unhealthy  climate  often 
gives  relief.  Iron,  arsenic,  strychnine, 
codliver-oil,  and  phosphorus  singly  or  in 
combination  are  the  tonics  most  used. 
Quinine,  at  one  time  much  lauded  as  a 
specific  for  some  forms  of  neuralgia,  is 
apt  to  prove  disappointing. 

A  gouty  temperament  often  underlies 
an  attack  of  neuralgia.  Purgatives  and 
other  measures  calculated  to  eliminate 
waste-products  of  metabolism  are  often 
effective.  Tablespoon  doses  of  sulphate 
of  soda  every  two  or  three  hours  in  hot 
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water  until  purging  occurs,  then  followed 
up  each  morning  with  enough  to  thor- 
oughly clear  the  intestinal  tract,  and 
Turkish  baths,  remaining  just  long 
enough  to  start  the  sweating  process — to 
arouse  the  activities  of  the  skin,  may  be 
employed  with  appropriate  remedies  for 
the  gouty  diathesis  proper.  I.  N.  Love 
(Med.  Mirror,  May,  '99). 

The  systematic  use  of  electricity,  long 
continued,  is  one  of  the  most  valuable 
means  at  our  disposal  for  the  permanent 
relief  of  neuralgic  pain,  the  galvanic 
current  giving  best  results. 

Electricity  affords  the  best  means  of 
palliating,  if  not  curing,  trifacial  neural- 
gia.    A   constant   current   of   35   to   50 
milliamperes  should  be  used,  the  positive 
electrode   being   applied   to   the   seat   of 
pain.    This  electrode  should  have  an  area 
of   two    hundred    to   two    hundred    and 
fifty  square  centimetres,  the  negative  be- 
ing about  double  the  size,  to  be  applied 
over  the  spinal  column,  and  each  sitting 
to   last  at   least  fifteen   minutes,   or    it 
may  exceed  half  an  hour.     The  positive 
pole  should  be  accurately  molded  to  the 
face,  exactly  covering  the  painful  area. 
Bergonie    (Arch.   d'Elect.    Med.,   Oct.   5, 
'97). 
Of  remedies  for  the  relief  of  the  par- 
oxysms of  pain  the  coal-tar  derivatives 
stand  first.     Gelsemium  also  is  a  valu- 
able antineuralgic  agent,   as  are  ether, 
valerian   (these  last  two  often  in  com- 
bination); aconite  or  its  active  principle, 
aconitia;    cannabis  Indica,   and   cimiei- 
fuga.     Alcohol  oftentimes  affords  relief, 
but  it  is  a  dangerous  remedy  and  should 
be    prescribed     with     caution.       Nitro- 
glycerin has  been  found  useful  in  cases 
of  facial  neuralgia. 

If  5  to  10  drops  of  guaiacol  are  gently 
rubbed  into  the  skin  over  the  painful 
spot,  the  neuralgic  pain  will  cease  at 
once,  no  matter  of  what  character  the 
neuralgia  may  be.  A.  Brodnax  (Wiscon- 
sin Med.  Recorder,  p.  228,  1900). 

One-fourth,  '/„  or  even  V»  grain 
(0.015,  0.008,  or  0.006  gramme)  of 
Merck's    medicinal    methylene  -  blue,    in 


watery    solution,    hypodermically    near 
the    seat    of   pain    or    near    the    spinal 
source  of  the  affected  nerve  is  generally 
sufficient.     Using  these  small  doses  two 
points   of   injection  may   sometimes   be 
advisable   at   the   same   sitting.     A.   de 
Voe  (Medical  World,  Sept.,  1902). 
When  all  other  remedies  fail  morphia 
hypodermically  may  justifiably  be  used. 
Acupuncture,  injection  of  water  beneath 
the   skin,   and   active   counter-irritation 
may   also   be  used  with  some  hope   of 
benefit.    The  actual  cautery  is  quite  effi- 
cacious in  some  instances.    A  strong  gal- 
vanic   current,    sufficient    to    almost    or 
quite   blister  the   skin  will   frequently 
break  up  an  attack  completely. 

For  neuralgia  injections  of  following 
are  recommended:  Osmic  acid,  1;  dis- 
tilled water,  6;  glycerin,  4  (Schapiro) ; 
to  be  kept  in  a  closed  bottle.  Of  this 
Ve  grain  of  the  drug  is  to  be  used. 

The  needle  should  be  inserted  perpen- 
dicularly and  deep  into  the  muscles  or 
to  the  bone  as  near  as  is  possible  to  the 
most  painful  point,  the  overflow  on  the 
skin  being  prevented  by  a  bit  of  cotton. 
When  injections  are  made  into  the  face, 
a  smaller  quantity  should  be  used  in 
order  to  avoid  induration,  which  may 
be  of  a  dark  color.  Erwin  Franck  (Fort- 
schritte  der  Med.,  Aug.,  '96). 

Series  of  cases  of  severe  neuralgia  in 
which  castor-oil  brought  about  a  speedy 
cure.  It  should  be  given  in  doses  of 
from  1  to  2  ounces  (30  to  60  grammes) 
three  or  four  times  daily,  although  in 
some  cases  good  results  have  been  ob- 
tained with  smaller  doses.  After  the 
first  two  or  three  doses  it  usually  loses 
its  cathartic  effects.  We  should  guard 
against  its  too  free  cathartic  action  by 
sufficient  doses  of  opium  in  some  form, 
as  it  is  the  constitutional,  and  not  the 
local,  effect  that  it  is  desired  to  produce. 
It  is  best  given  (after  having  been  thor- 
oughly washed  and  a  few  drops  of  some 
aromatic  essence  added)  either  in  milk 
with  effervescing  Seltzer  water  or  in  ale, 
especially  Bass's  ale.  A  palatable  mix- 
ture can  be  made  by  combining  the  oil 
with  mucilage  of  acacia  and  lime-water. 
It  should  be  thoroughly  shaken  before 
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given.  It  may  also  be  given  in  hot 
lemonade.  The  writer  extols  this  simple 
remedy,  which  has  given  results  in 
neuralgia  never  obtained  by  other  meth- 
ods. F.  W.  Waxham  (Medical  Record, 
April  12,  1902). 

Hydroquinone  in  doses  of  one  to  four 
grammes  (15  to  60  grains)  daily  in  the^e 
disorders    proved   valuable    for    the    re- 
moval of  pain  in  cases  in  which  other 
analgesics   had   been   used   in   vain.     No 
untoward  after-effects  were  noticed.     In 
articular  rheumatism,  however,  the  drug 
proved    useless.       E.  "  Meyer     (Berliner 
kliuische     Wochenschrift,     February     8, 
11)04). 
In  severe  and  obstinate  cases  the  ques- 
tion of  surgical  interference  may  arise, 
the  usual  resources  being  nerve-stretch- 
ing  and   excision   of   a   portion   of  the 
nerve-trunk  or  of  its  ganglion.     These 
procedures  always  give  temporary  relief 
or  respite  from  pain  for  some  months, 
but  unless  there  has  been  total  destruc- 
tion of  the  affected  sensory  neurons,  as 
by  removal  of  the  ganglion,  the  pain  is 
liable  to  return  as  the  nerve-fibres  re- 
generate. 

Removal  of  Gasserian  ganglion  recom- 
mended in  obstinate  cases  of  facial  neu- 
ralgia. A  pear-shaped  flap  of  bone,  to- 
gether with  the  coverings  of  skin  and 
muscle,  the  base  of  which  is  seated  just 
above  the  zygomatic  arch,  is  formed  in 
the  temporal  region,  the  bone  being  di- 
vided by  a  circular  saw,  worked  either 
by  an  electro-motor  or  by  a  dental  en- 
gine, as  shown  in  the  illustration.  This 
flap,  still  remaining  attached  at  its  base, 
is  turned  down,  and  the  exposed  dura 
mater  is  carefully  detached  from  the 
bone  of  the  middle  cranial  fossa  and 
elevated,  together  with  the  brain,  by  a 
broad  retractor.  Next  the  middle  menin- 
geal artery  is  ligatured  and  the  dura 
mater  carefully  detached  from  the  bone. 
In  this  manner  the  Gasserian  ganglion  is 
exposed  and  removed.  It  may  be  ad- 
herent to  the  meninges,  and,  if  great  care 
is  not  taken,  they  may  be  injured  or  the 
cavernous  sinus  opened.  If  the  latter 
happen  the  haemorrhage  must  be  arrested 
by    packing    with    gauze,    and    further 


operation  desisted  from.  Comparison  of 
cases  operated  on  by  Rose's  method  and 
those  operated  on  by  the  method  of 
Krause  and  Frank  Hartley  shows  a  mor- 
tality of  IS  per  cent,  in  the  former  and 
9.8  in  the  latter.  Curious  functional 
disturbances  may  follow  the  operation. 
Fedor  Krause  (Berliner  klin.  Woch., 
June  5,  '95). 

Thiersch's  method  of  nerve  evulsion 
performed  on  26  patients,  52  nerves  be- 
ing removed  for  the  relief,  of  trifacial 
neuralgia  in  all  but  1  case.  Of  the  26 
patients,  17  are  now  free  from  pain,  in 
16  four  years  have  elapsed  since  the 
operation.  Three  required  further  oper- 
ation, and  3  out  of  the  remaining  12 
present  a  recurrence.  Seven  patients  re- 
main to-day  free  from  pain:  four  years 
after  operation.  The  extraction  should 
be  performed  even  more  slowly  than 
Thiersch  recommended;  twenty  centi- 
metres of  nerve,  including  the  finer  twigs, 
may  thus  be  removed.  As  a  prophylac- 
tic measure,  the  seemingly  healthy  di- 
visions of  the  nerve  should  also  be  re- 
moved, as  the  neuralgia  rarely  remains 
confined  to  one  branch.  Angerer  (Ver- 
hand.  der  deut.  Gesell.  Chir.,  xxv  Con- 
gress, '96). 

Relapse  of  the  neuralgia  occurs  much 
less  frequently  after  destruction  of  the 
ganglion  than  after  resection  of  the  main 
branches.  Hitherto  the  results  of  com- 
plete extirpation  have  not,  however,  been 
superior  to  those  of  simple  destruction 
of  the  ganglion.  Of  95  recorded  cases  of 
operation  17  proved  fatal,  the  mortality 
of  the  temporal  method  (Hartley-Krause 
and  Doyen)  having  been  about  12 1/1 
per  cent.,  and  that  of  Rose's  method 
about  20  V2  per  cent.  There  has  been  no 
difference  in  the  rates  of  mortality  at- 
tending complete  and  incomplete  extir- 
pation of  the  ganglion.  Marchant  and 
Herbet  (Rev.  de  Chir.,  Apr.,  '97). 

Intracranial  resection  of  the  branches 
of  the  trigeminal  nerve  is  not  certain  in 
its  result;  extirpation  of  the  Gasserian 
ganglion  and  of  the  trunk  of  the  trigem- 
inal nerve  should  be  preferred.  This 
operation  performed  twenty-four  times, 
always  using  the  temporal  method.  Of 
the  first  patients  operated  on  there  were 
still  living  a  woman  aged  75,  and  a  man 
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of  62,  on  whom  the  operation  was  per- 
formed 7  */a  years  ago;  a  woman  aged 
76  and  one  of  53  operated  on  6  years  ago; 
a  woman  aged  42  operated  on  5  years 
ago;  and  one  aged  50  operated  on  4  years 
and  3  months  ago.  All  these  patients  had 
remained  free  from  pain  up  to  the  present 
time.  The  advantages  of  the  operation 
were  so  great  that,  notwithstanding  the 
dangers  attending  it,  it  will  keep  the 
place  it  has  gained.  Fedor  Krause  (Inter. 
Congress  of  Med.;  Brit.  Med.  Jour.,  Oct. 
13,  1900). 

The  Gasserian  ganglion  can  be  safely 
removed  by  the  intracranial  method  with- 
out ligature  of  the  middle  meningeal  ar- 
tery. The  anterior  branch  of  the  artery 
lies,  in  the  majority  of  cases,  against  the 
anterior  lower  border  of  the  parietal  bone 
inclosed  in  a  bony  canal.  Even  when  it 
lies  exposed,  the  haemorrhage  is  rarely 
severe.  It  can  then  be  tied.  The  com- 
plications attending  primary  ligation  are 
thus  avoided  in  the  vast  majority  of 
cases.  Julius  Dollinger  (Centralb.  f. 
Chir.,  Nov.  3,  1900). 

Conclusions  regarding  the  treatment 
of  trifacial  neuralgia  are: — 

1.  The  essential  cause  of  trifacial  neu- 
ralgia in  a  given  case  is  usually  un- 
known, and  as  it  may  be  either  central 
or  peripheral  disease,  or  a  general  con- 
stitutional condition,  there  is  apt  to  be 
a  corresponding  uncertainty  in  the  treat- 
ment, especially,  perhaps,  in  the  medical 
measures  used  at  the  onset  of  the  case. 

2.  The  period  of  medical  treatment 
should  be  distinctly  limited  to  severe 
cases  where  the  attacks  succeed  each 
other  after  only  short  intervals,  and,  if 
unsuccessful  in  controlling  the  disease, 
should  not  extend  beyond  six  months  to 
a  year.  Of  course,  the  medical  treatment 
will  vary  with  the  supposed  character 
of  the  case,  but  as  a  routine  treatment 
very  large  doses  of  strychnine  and  simi- 
lar doses  of  the  salicylates  have  found 
favor  with  some  neurologists. 

3.  Operations  on  the  peripheral  nerves 
should  still  be  done  (in  spite  of  the  uni- 
formity of  recurrence),  and  are  especially 
likely  to  do  good  when  the  disease  is 
distinctly  limited  to  either  the  second 
or  the  third  division  of  the  nerve,  and 
when   there    is    evidence    to    show   that 
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there  is  a  peripheral  neuritis.  In  view 
of  the  atrophy  of  the  cerebral  centre 
which  must  follow  the  excision  or  de- 
struction of  a  nerve-trunk,  peripheral 
operations  might  still  effect  a  cure  even 
if  the  cause  were  central.  If  very  thor- 
oughly done  (as  by  the  Carnochan  or 
Saltzer  operation)  the  results  are  excel- 
lent, and  although  the  disfigurement  is 
about  as  great  as  after  an  intracranial 
operation,  the  lesser  mortality  will  often 
seem  to  justify  their  performance  even 
in  bad  cases. 

4.  In  exceptionally  severe  cases  affect- 
ing all  the  divisions  of  the  nerve,  with 
frequently  recurring  paroxysms,  and 
with  no  immediate  relief  from  medical 
treatment,    the    intracranial     operation 


Formation  of  flaps  in  Krause's  operation. 

may  be  considered  as  a  primary  opera- 
tive procedure.  As  a  rule,  it  should  be 
resorted  to  only  after  failure  of  medical 
treatment  and  of  peripheral  operations. 

5.  The  method  of  approach  which  is 
to  be  preferred  is  the  modification  of  the 
Hartley-Krause  operation  elaborated  by 
Cushing.  It  is  reasonable  to  suppose 
that  this  method  will  aid  in  reducing  the 
present  mortality  (20  per  cent.)  and  in 
increasing  the  percentage  of  cures  (90 
per  cent.),  though  the  latter  result  must 
be  regarded  as  problematical. 

6.  The  operator  may  limit  his  interfer- 
ence to  evulsion  of  the  second  and  third 
divisions  between  the  ganglion  and  the 
foramina,  with  the  knowledge  that  this 
has  been  followed  by  cure  in  a  number 
of  cases.  By  doing  so  he  lessens  the  risk 
of  injury  to  the  abducens  nerve,  and  to 
the  cavernous  sinus,  and,  by  leaving  the 
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first  (ophthalmic)  division  untouched, 
the  later  danger  of  trophic  change  in  the 
eye.  This  course  of  action  is  favored  by 
the  knowledge  that  primary  and  exclu- 
sive disease  of  the  first  division  has 
never  been  known  to  occur. 

It  is  quite  possible,  however,  that  fur- 
ther observation  will  show  that  it  is 
better  to  remove  the  entire  ganglion 
with  its  motor  and  sensory  roots.  J. 
William  White  (Univ.  of  Penna.  Med: 
Bull.,  Mar.,  1901). 

Experience  in  twenty -five  cases  in 
which  the  operation  for  the  extirpation 
of  the  Gasserian  ganglion  for  the  relief 
of  intractable  neuralgia  was  performed. 
Relief  was  given  in  all  the  cases  except- 
ing one,  which  was  not  true  neuralgia. 
Three  deaths  occurred,  but  these  were 
due  apparently  to  accidental  causes  for- 
eign to  the  operation.  The  painful 
symptoms  did  not  recur  in  any  case,  and 
some  of  the  cases  have  been  under  ob- 
servation for  eight  years. 

The  most  noteworthy  symptom  was 
an  abnormal  sensation  of  some  kind, 
never  painful,  supervening  especially 
after  intellectual  strain.  More  or  less 
serious  lesions  of  the  cornea  were  occa- 
sionally observed  after  operations  in- 
volving the  second  branch  of  the  tri- 
geminal. Oculomotor  paralyses  followed 
in  several  instances,  but  were  always  of 
an  ephemeral  nature.  Cerebral  symp- 
toms were  noted  in  two  or  three  cases. 
Krause  (Medical  Press,  April  24,  1901). 

Operations  upon  the  Gasserian  gang- 
lion for  tic  douloureux  have  been  carried 
to  an  unnecessary  degree  of  severity. 
Resection  of  one-fourth  or  one-half  inch 
of  the  nerves  anterior  to  the  ganglion 
and  within  the  cranium,  with  the  inter- 
position of  rubber  tissue,  can  be  relied 
upon  for  perfect  cure,  up  to  six  years  at 
least,  with  probability  of  permanency  as 
great  as  by  any  other  method.  This  is 
a  simple,  speedy,  and  safe  method,  and 
thereby  fulfills  the  highest  aims  of  the 
best  surgery.  The  author  advocates 
that  in  grave  cases  of  tie  douloureux  the 
surgeon,  instead  of  temporizing  by  any 
of  the  external  methods  of  operating, 
should  at  once  resort  to  the  following 
method:  The  external  carotid  artery 
may  be  ligatured  with  advantage,  as  a 


plan  of  controlling  haemorrhage.  A  ver- 
tical incision  over  the  middle  of  the 
zygoma  carried  through  the  temporal 
muscle  down  to  bone  divides  no  im- 
portant nerves  or  vessels.  The  muscle 
is  scraped  to  either  side,  and  held  by  re- 
tractors. A  small  opening  in  the  skull 
is  then  made  by  gouge  and  mallet,  which 
may  be  enlarged  rapidly  and  safely  to 
form  an  orifice  an  inch  and  a  half  in 
diameter.  The  dura  is  then  passed 
away  from  the  middle  fossa  until  the 
nerves  are  exposed.  The  hemorrhage, 
so  much  complained  of,  from  the  venous 
sinuses  on  dissecting  up  the  periosteum 
can  be  effectually  and  quickly  controlled 
by  pressing  a  strip  of  rubber  tissue  upon 
the  seat  of  bleeding  with  a  firm  pad  of 
gauze.  The  clotting  of  blood  under  the 
rubber  tissue  takes  place  very  quickly. 
The  nerve-trunks  are  grasped  in  sepa- 
rate artery  clamps,  and  are  divided  each 
close  to  the  foramen  of  and  also  sepa- 
rated either  by  section  or  forcible  rota- 
tion from  the  Gasserian  ganglion.  The 
wound  having  been  packed  for  a  few 
moments  with  narrow  strips  of  iodoform 
gauze,  a  piece  one  and  one-half  inches 
long  and  three-fourths  of  an  inch  wide, 
of  thin  gutta-percha  tissue,  stiff  enough 
to  be  easily  handled,  and  sterilized  by 
rubbing  with  bichloride  solution  and 
subsequent  immersion  in  salt  solution 
laid  carefully  over  the  foramen  ovale 
and  the  foramen  rotundum,  where  the 
nerves  have  been  separated,  and  pressed 
gently,  but  firmly,  into  place  by  iodo- 
form gauze.  In  a  very  few  moments  the 
gauze  may  be  drawn  away  and  the 
ganglion  allowed  to  settle  down  upon 
the  rubber  tissue.  A  small  drainage 
tube  should  be  placed  in  the  lower  angle 
of  the  wound  for  a  few  hours  to  insure 
a  perfectly  dry  healing.  The  author  as- 
serts that  it  is  certainly  past  dispute 
that  there  is  no  need  for  the  removal 
of  the  first  branch  of  the  fifth  pair  in 
any  case  of  grave  tic  douloureux  unless 
the  origin  of  the  affection  is  to  be  found 
in  a  tumor  of  the  Gasserian  ganglion  or 
behind  this  structure.  The  object  of  in- 
terposing rubber  tissue  is  to  place  a 
permanent  barrier  to  the  reunion  of  the 
divided  nerves.  Abbe  (Annals  of  Surg., 
Jan.,  1903). 
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In  even  quite  severe  cases  the  pains 
are  liable  to  spontaneously  subside  in 
old  age,  or  frequently  after  the  climac- 
teric in  women. 

Neuralgia  of  Special  Branches. 

Neuralgia  of  the  Fifth  Pair. — ■ 
Neuralgia  of  the  fifth  pair  of  cranial 
nerves  is  also  known  as  trifacial  neural- 
gia, facial  neuralgia,  tic  douloureux,  etc. 

Neuralgia  of  the  fifth  pair  is  more  fre- 
quent than  all  other  forms  of  neuralgia 
combined,  and  is,  from  a  clinical  stand- 
point, the  most  important  of  the  forms 
of  neuralgia  with  which  the  physician 
has  to  deal,  this  nerve  seeming  peculiarly 
susceptible  t.o  functional  and  organic 
disorders  as  a  consequence  of  the  com- 
plexity and  highly  differentiated  charac- 
ter of  its  structure  and  connections. 

All  three  of  the  branches  are  seldom 
affected  simultaneously.  The  ophthal- 
mic branch  is  that  most  often  involved, 
giving  rise  to  neuralgic  pain  in  eye  and 
brow  ("brow-ague")  with  an  especially 
painful  point  at  the  supra-orbital  notch. 
In  some  cases  the  pain  is  especially  in- 
tense in  the  eyeball.  When  the  infra- 
orbital branch  is  involved  there  is  the 
usual  pain  in  the  area  of  distribution  of 
the  nerve,  and  a  marked  tender  point  at 
infra-orbital  foramen.  A  toothache-like 
pain  in  upper  teeth  is  common.  In 
neuralgia  of  the  inferior  dental  branch 
the  pain  is  often  diifuse,  extending  from 
temporal  region  over  the  side  of  the  face 
to  the  chin,  with  pain  in  lower  teeth  and 
side  of  the  tongue,  the  last  mentioned 
being,  in  some  cases,  the  situation  of 
greatest  intensity.  In  severe  forms  of 
pain  involving  any  branch  of  the  fifth 
nerve  the  pain  may  in  lesser  degree  ex- 
tend to  the  other  branches.  In  all  forms 
of  facial  neuralgia  trophic  disorders,  in 
particular  herpes,  may  occur.  When  the 
pain  in  facial  neuralgia  is  very  intense 
and   markedly   paroxysmal,   with   reflex 


facial  muscular  spasm  accompanying,  we 
have  the  form  known  as  "tic  doulou- 
reux": the  most  distressing  and  intract- 
able form  of  nerve-pain.  The  general 
symptomatology  and  causation,  as  well 
as  therapeutic  indications  of  neuralgia 
in  general  apply  to  the  facial  form. 

Treatment. — In  treatment,  improve- 
ment in  general  health  is  first  to  be 
sought. 

For  the  relief  of  the  acute  pain  opium, 
of  course,  is  most  reliable,  but  it  should 
not  be  employed  until  aconite,  coal-tar 
remedies,  and  other  analgesics  have  been 
given  a  trial.  Galvanic  electricity  seems 
especially  valuable.  The  cataphoric  ad- 
ministration of  cocaine,  chloroform, 
aconite,  and  other  similar  drugs  gives 
in  many  cases  complete  and  entire  re- 
lief for  many  hours.  The  continued 
hypodermic  use  of  strychnine  at  the  seat 
of  the  pain  has  given  excellent  results 
in  preventing  the  return  of  the  parox- 
ysms. 

A  certain  number  of  cases  of  tic  dou- 
loureux believed  to  be  caused  by  cica- 
trization of  the  peripheral  portion  of  the 
nerve.  These  cicatricial  lesions  are  pro- 
duced chiefly  by  alveolar  dental  perios- 
titis, and  also  by  the  periostitis  caused 
by  eruption  of  the  wisdom  teeth.  The 
first  desideratum  is,  therefore,  to  cause 
the  disappearance  of  the  cicatrices  by 
scraping  the  bone  and  freeing  the  mu- 
cous membrane  of  the  gums.  Jarre 
(Med.  Press  and  Circ,  Sept.  13,  '93). 

In  tic  douloureux  injections  of  strych- 
nine are  valuable  made  once  a  day,  the 
dose  being  gradually  increased  from  '/x 
to  Vs  or  V,  grain;  ten  to  twenty  days 
are  required  to  reach  this  maximum. 
As  adjuvants  to  the  injections  potassium 
iodide  and  iron,  rest  in  bed,  light  diet, 
and  diluents  are  to  be  used.  Dana  (Bos- 
ton Med.  and  Surg.  Jour.,  July  2,  '96). 

Severe  ease  of  tic  douloureux  success- 
fully treated  with  nitroglycerin.  Tab- 
lets of  Vim  grain  were  prescribed,  at  first 
thrice  daily,  gradually  increased  until 
the  patient  was  taking  seven  or  eight 
tablets  daily,  and,  if  necessary,  one  every 
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hour.  The  face  -was  also  treated  with 
a  mild  galvanic  current,  and  she  was 
given  a  laxative  tonic.  She  began  to  im- 
prove after  the  second  week,  and  the  im- 
provement steadily   continued. 

The  dose  of  nitroglycerin  should  be  in- 
creased until  the  physiological  effects  are 
produced,  even  if  enormous  quantities 
must  be  administered.  Krauss  (Buffalo 
Med.  Jour.,  Oct.,  '97). 

Treatment  of  neuralgia  of  the  fifth 
nerve  is  quinine  in  large  dose  four  hours 
before  attack,  arsenic,  and  attention  to 
nasal  passages.  J.  J.  Putnam  (Med. 
Rec,  May  9,  '99). 

Trifacial  neuralgia,  tic  douloureux,  is 
not  the  result  of  a  pathologic  entity 
which  has  so  tar  been  definitely  deter- 
mined. The  tendency  after  all  types  of 
operation,  with  the  possible  exception  of 
removal  of  the  sensory  root  behind  the 
ganglion,  is  to  recurrence  of  the  disease. 
This  is  probably  due  to  the  regeneration 
of  certain  nerve  elements  following  the 
deep  operation,  and  anastomosis  and 
retention  following  the  superficial.  Sud- 
den shocks  and  irritation  of  the  ter- 
minal filaments  of  the  trifacial  not  in- 
frequently cause  an  immediate  and  oc- 
casionally a  permanent  cessation  of  the 
neuralgic  pain.  The  mortality  from  the 
superficial  exsection  is  practically  nil; 
the  mortality  from  the  intracranial  op- 
erations is  great.  The  hazard  is  greater 
than  should  be  taken  in  a  disease  which 
does  not  in  itself  jeopardize  life.  Injec- 
tions of  osmie  acid  in  1  to  2  per  cent, 
solution  into  the  nerve  trunks  relieve 
the  pain  immediately,  and  in  a  large 
percentage  of  cases  for  a  long  period  of 
time.  The  injections  into  the  super- 
ficial tissue  for  peripheral  neuralgia 
should  be  abandoned,  as  the  nerve 
trunks  are  easily  located,  and  there  is 
no  danger  of  superficial  necrosis  follow- 
ing such  operation.  It  should  never  be 
injected  into  a  motor  nerve  or  a  motor 
nerve  area,  and,  therefore,  never  into  the 
spinal  nerves,  except  in  amputation 
stumps.  It  produces  a  local  necrosis 
of  the  tissue  into  which  it  is  in- 
jected, and  even  of  the  wall  of 
the  foramen.  This  necrosis  does  not 
suppurate  unless  the  area  is  exposed  to 
mouth  infection.     In  that  case  the  sup- 


puration often  continues  for  weeks, 
drainage  into  the  mouth,  giving  no  spe- 
cial inconvenience,  and  in  no  way  inter- 
fering with  the  final  result.  The  best  re- 
sults are  obtained  with  a  1  V2  to  2  per 
cent,  solution;  this  should  be  injected 
in  many  places  into  the  nerve  trunks, 
and  also  into  the  foramen.  All  of  the 
nerve  branches  should  be  injected — the 
palatine,  lingual,  mandibular,  superior 
maxillary  (infraorbital  and  supraorbital*. 
They  can  all  be  exposed  through  mouth 
incisions,  except  the  supraorbital.  Many 
times  there  are  three  or  four  divisions 
of  the  supraorbital,  and  they  should  be 
searched  for  carefully  and  each  injected. 
Occasionaly  it  is  necessary  to  inject  the 
auricular  branch.  The  posterior  pala- 
tine is  not  so  difficult  to  inject  as  one 
would  at  first  imagine.  The  foramina 
can  and  may  be  injected  without  anaes- 
thesia or  incision.  The  procedure  is 
quite  painful,  however,  and  is  not  cer- 
tain in  its  results.  The  injections  can 
be  made  with  local  or  general  anaesthe- 
sia (general  preferred  by  the  author), 
and  are  fre  from  danger.  Judging  theo- 
retically from  the  experience  with  in- 
cisions, resections,  and  ganglion  opera- 
tions, the  relief  should  not  be  permanent 
after  the  injection  of  the  osmie  acid. 
From  clinical  experience  up  to  date, 
however,  the  fact  is  that  hiany  eases  are 
permanently  cured.  Time  alone  must 
determine  the  final  result  of  this  treat- 
ment. J.  B.  Murphy  (Journal  Amer- 
ican Medical  Association,  October  S, 
1904). 

Ceevico-occipital  neuralgia  is  lo- 
cated in  first  four  pairs  of  spinal  nerves, 
posterior  brarjches,  and  is  most  often  a 
result  of  exposure  to  cold  or  of  disease 
of  the  adjacent  vertebrae. 

CEEVICO  -  BRACHIAL  NEUEALGIA  in- 
volves the  sensory  nerve-fibres  of  the 
brachial  plexus,  its  common  causes  being 
cold,  rheumatic  disorders,  or  local  in- 
jury. The  pain  is  situated  in  the  shoul- 
der, and  may  extend  down  the  arm  along 
the  course  of  the  ulnar  nerve. 

Brachial  neuralgia  is  a  rare  disease, 
and  is  frequently  only  a  symptom  of 
an  organic  or  functional  disorder  of  the 
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central   nervous   system    or    of   genuine 
neuritis.     It  most  often  consists  in  pain 
in  the  arm  of  ill-defined  character  and 
localization   of   a   pain    of   psychical    or 
neurasthenic  origin,  rather  than  that  of 
a  genuine  neuralgia.     Oppenheim    (Ber- 
liner klin.  Woch.,  June  27,  '98). 
Inteecostal    neuralgia,    involving 
one  or  more  of  the  intercostal  nerves,  is, 
after  facial  neuralgia,  the  most  frequent 
and  important  form.     It  is  seen  more 
often  in  women   than   in   men,   giving 
rise,  when  located  in  nerves  distributed 
to  the  mammary  glands,  to  the  so-called 
"mammary   neuralgia."     The  compara- 
tively   slight    and    fugitive    pains    of 
pleurodynia    unassociated    with    tender 
points  are  to  be  regarded  as  neuralgic  in 
character.     Herpes  zoster  is  seen  with 
especial  frequency  in  intercostal  nerve- 
areas  (see  Herpes  Zoster,  volume  iii). 
Treatment. — The  treatment  of  the  in- 
tercostal form  of  neuralgia,  as  of  the  two 
preceding  varieties,  is  that  of  neuralgia 
in  general.     Especially  good  results  are 
obtained  from  counter-irritation,  prefer- 
ably the  actual  cautery. 

Lumbar  neuralgia,  involving  the 
branches  of  the  lumbar  plexus,  presents 
few  symptoms  not  seen  in  other  forms 
of  neuralgia.  The  condition  of  "irri- 
table testis,"  with  pain  and  syncopal 
attacks,  is  probably  based  upon  a  neural- 
gia of  the  nerves  of  the  part. 

Cocctgodinia  is  a  neuralgia  of  the 
coccygeal  plexus,  most  frequent,  obsti- 
nate, and  intractable  in  women,  and 
often  calling  for  surgical  interference. 

Neuralgia  of  the  sciatic  nerve 
usually  assumes  the  form  of  "sciatica" 
(described  under  Peripheral  Nerves, 
Diseases  of). 

Neuralgias  of  the  nerves  of  the 
legs,  described  as  crural,  plantar,  meta- 
tarsal, etc.,  present  the  usual  features  of 
neuralgia  in  general  and  need  not  here 
be  elaborated. 


Migraine. 

Definition. — A  form  of  severe  parox- 
ysmal headache  often  accompanied  by 
nausea  and  vomiting.  Called  also  "hemi- 
crania,"  "neuralgic  headache,"  "sick 
headache,"  etc. 

Symptoms.  —  Premonitory  symptoms 
extending  over  a  few  hours  to  a  day  or 
two  are  not  uncommon,  these  being 
mental  hebetude,  somnolence,  or  de- 
spondency, with  vague  uneasiness  or  ill- 
defined  discomfort.  Abnormal  visual 
phenomena  are  also  frequently  seen  prior 
to  onset  of  the  attack,  these  consisting 
of  visual  hallucinations,  pupillary  abnor- 
malities, hemianopsia,  and  indistinctness 
of  sight.  Disturbances  of  other  sense- 
mechanisms  are  more  rare,  although 
sometimes  shown,  such  as  anaesthetic 
areas  about  the  head  and  face,  aphonia, 
and  transient  mental  disorder  or  con- 
fusion of  ideas.  Following  these  pro- 
dromal symptoms  more  or  less  closely, 
or  accompanying  them  in  quickly-de- 
veloping eases,  we  have  the  characteris- 
tic headache,  at  first  unilateral,  located 
in  the  temple,  eye,  or  occiput,  but  spread- 
ing as  it  increases  in  intensity  until  it  in- 
volves all  of  one  side  of  head,  or  in  some 
cases  both  sides.  The  pain  is  intense, 
throbbing,  and  is  increased  by  move- 
ment, noises,  light,  and  any  worry  or 
emotional  strain.  Nausea  is  usual  and 
vomiting  frequent,  becoming,  in  the  so- 
called  bilious  headache,  very  distressing. 
This  vomiting  in  occasional  cases  gives 
relief,  its  occurrence  marking  the  end 
of  the  attack;  but  the  usual  rule  is  that 
the  pain  is  increased  and  rendered  more 
unbearable  by  the  vomiting.  The  face 
is  sometimes  flushed,  sometimes  pale; 
the  pulse  is  slow  and  the  arteries  throb 
and  have  a  sclerotic  feel  to  the  touch. 
There  is  great  prostration  and  physical 
weakness,  and  complete  loss  of  appetite. 
Temperature    abnormalities    are    some- 
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times  present,  but  are  neither  constant 
nor  characteristic.  The  urine  is  some- 
times abundant,  sometimes  almost  sup- 
pressed. Constipation  at  the  beginning 
of  the  attack  is  the  rule.  The  duration 
of  the  paroxysm  is  variable,  from  a  few 
hours  to  several  days.  Twenty-four  to 
thirty-six  hours  of  suffering  is  frequent, 
and  in  the  severer  forms  the  patient  may 
be  kept  in  bed  three  or  four  days.  The 
attacks  recur  for  years,  or,  in  rare  cases, 
through  life.  In  old  age  they  usually 
cease;  and  in  many  women  there  is 
complete  cessation  after  the  climacteric. 
The  seizures  in  women  are  apt  to  occur 
at  or  near  the  menstrual  periods.  The 
attacks  subside  slowly,  as  a  rule.  With 
the  beginning  diminution  of  the  pain 
the  patient  falls  asleep  and  awakes  some 
hours  later  free  from  the  pain  and  often 
feeling  better  than  before  the  attack. 

Close  connection  between  migraine 
and  other  neuroses  pointed  out.  The 
cortical  disturbance  which  produces  mi 
graine  may  extend,  and  so  produce  other 
neuroses;  thus  hemianesthesia,  fune 
tional  motor  paralysis,  aphasia,  or  alexia 
may  result.  In  two  cases  mental  dis 
turbance  was  noted,  in  one  hallucina 
tions  and  loss  of  memory  occurred  im 
mediately  after  an  unusually  severe  at 
tack  of  migraine,  and  were  followed  by 
a  condition  of  stupor  lasting  thirty-six 
hours;  gradual  recovery  took  place.  In 
the  other,  each  attack  was  associated 
with  maniacal  symptoms  lasting  about 
an  hour  and  a  half,  the  patient  having 
no  remembrance  of  the  attack  when  it 
was  over.  In  both  these  cases  there  was 
typical  migraine  with  telchopsia.  Mi- 
graine is  not  to  be  regarded  as  a  special 
form  of  epilepsy  or  hysteria,  but  either 
of  these  may  succeed  it.  Krafft-Ebing 
(Neurol.  Centralb.,  Nov.,  '95). 

Diagnosis.  —  The  diagnosis  of  mi- 
graine is  without  especial  difficulty,  the 
presence  of  the  characteristic  headache 
and  other  clinical  symptoms  above  men- 
tioned being  all  sufficient.     It  is  to  be 


remembered  that  neuralgia  and  other 
forms  of  headache  may  occur  in  a  pa- 
tient who  suffers  from  migraine. 

Prognosis. — Even  frequent  recurrence 
of  migraine  seems  to  have  little  un- 
favorable effect  upon  the  general  health, 
and  life  is  not  endangered  nor  probably 
shortened  by  the  affection.  The  disease, 
as  above  said,  often  spontaneously  sub- 
sides after  middle  life.  Many  cases  are 
improved  by  treatment,  in  that  the  at- 
tacks are  diminished  in  number  and  in 
severity,  and  the  individual  paroxysms 
may  be  aborted  or  quickly  relieved. 

A  complete  cure — i.e.,  to  the  extent  of 
entirely  preventing  recurrence  of  the 
headaches — is,  however,  rarely  obtained 
by  any  mode  of  treatment  yet  devised. 
The  outlook  is  more  favorable  where 
there  is  obvious,  but  removable,  impair- 
ment of  health  or  some  removable  source 
of  reflex  irritation,  such  as  eye-strain. 
The  most  unfavorable  and  intractable 
cases  are  those  in  which  strong  heredi- 
tary predisposition  exists. 

Etiology  and  Pathology. — Regarding 
the  pathology  of  the  affectiou  there  are 
some  differences  of  opinion.  There  are 
no  discoverable  anatomical  lesions.  The 
most  tenable  theory  is  that  of  Liveing: 
that  the  affection  is  a  neurosis  in  whose 
course  there  occur  periodical  sensory  dis- 
charges analogous  to  the  motor  dis- 
charges of  epilepsy.  It  is,  however,  by 
some  regarded  as  a  neuralgic  affection 
of  the  ophthalmic  division  of  the  fifth 
nerve,  and  others  look  upon  it  as  a 
"vasomotor  neurosis." 

There  is  a  regular  and  well-marked 
increase  in  the  size  of  the  stomach  dur- 
ing an  attack  of  migraine  or  epilepsy. 
The  writer  determined  the  outline  of  the 
stomach  by  percussion,  after  inflating 
the  same  when  necessary,  both  during 
and  after  the  attack,  and  controlled 
these  findings  by  observation  made  dur- 
ing the  intervals  when  the  patient  was 
well.     This  dilatation  includes  all  parts 
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of  the  stomach,  and  subsides  after  the 
attack.    In  the  course  of  time  atony  of 
the  stomach  results,   followed  later  on 
by  a  variety   of  gastric  and  intestinal 
disturbances.    Among  409  cases  afflicted 
with  migraine,  only  one  presented  a  nor- 
mal condition  of  the  stomach,  as  regards 
this  phenomenon,  and  in  this  instance  the 
trouble  had  only  been  present  a  short 
time.     Examination  of  a  large  number 
of  patients  suffering  from  other  nervous 
or  cerebral  disorders  failed  to   disclose 
this    symptom,   with    the    exception    of 
those  which  were   the  subjects  of  idio- 
pathic  epilepsy.     Mangelsdorf    (Berliner 
klin.  Wochen.,  Nov.  2,  1903). 
Hereditary  predisposition  is  the  most 
frequent  and  important  etiological  fac- 
tor.   Women  of  neurotic  families  are  the 
greatest  sufferers  from  the   disease,  al- 
though the  affection  is  by  no  means  un- 
common in  men.     It  is  more  common 
among  the  educated  upper  classes  than 
among  the  laboring  class.     It  generally 
makes   its   first  appearance   at   or   near 
puberty;    rarely,   if   ever,   after   middle 
life.    Overwork  at  school  or  in  business, 
worry,  lack  of  open-air  exercise,  wasting, 
and  diathetic  diseases  predispose  to  the 
affection,    and    reflex    causes    are    often 
traceable,    especially    disorders    of    the 
female  generative  organs  and  refractive 
errors  and  ocular  muscular  insufficien- 
cies.    The  exciting  causes  immediately 
preceding   the    paroxysm    are    manifold 
and  various,  it  being  also  remembered 
that   even   when   there   is   no   exciting 
cause  the  rhythmical  recurrence  of  the 
seizures  will  not  be  broken.     As  a  rule, 
when  the  usual  time  between  attacks  has 
nearly    or    quite   passed,    any    suddenly 
produced   nervous   impression  will   pre- 
cipitate the  attack. 

The  common  exciting  causes  are:  in- 
discretions in  eating,  excitement,  fa- 
tigue, emotional  outbursts  (anger,  grief, 
etc.),  loud  disturbing  noises,  visual  im- 
pressions of  moving  objects  (as  of  rail- 
way-trains,   passing    crowds,    a    rapidly 


moving  field  in  microscopical  work, 
riding  backward),  etc.  Toothache  from 
carious  teeth  and  the  presence  in  chil- 
dren of  adenoid  growths  in  the  naso- 
pharynx act  also  as  immediate  causes,  as 
do  gastro-intestinal  disorders  and  leuco- 
maine  or  ptomaine  poisoning. 

Principal  causes  of  migraine  are  ar- 
thritism,  the  nervous  diathesis,  chlorosis, 
anaemia,  and  all  conditions  which  weaken 
the  resistance  of  the  nervous  system. 
Clauss  (Jour,  d Accouche.,  Sept.  2,  '94). 
Migraine  attributed  to  two  principal 
causes:  (1)  poisoning  of  gastric  origin; 
(2)  cerebral  fatigue.  W.  Hind  (Provin- 
cial Med.  Jour.,  Oct.  2,  '94). 

Migraine  regarded  as  a  toxaemic  con- 
dition, the  toxins  (probably  albumoses) 
being  absorbed  from  the  gastro-intestinal 
canal.  In  seven  patients  the  contents  of 
the  stomach  were  examined  during  the 
paroxysm,  and  in  these  there  was  evi- 
dence of  complete  arrest  of  gastric  di- 
gestion. C.  E.  Herter  (Jour,  of  Nerv. 
and  Mental  Dis.,  Jan.,  '97). 

The  occurrence  in  migraine  of  almost 
constant   vomiting,   frequent   attacks   of 
diarrhoea,    and    polyuria   or   increase   in 
other  secretions  is  proof  that  many  cases 
of  this  affection  depend  upon  intoxica- 
tion.    It  is  also  probable  that  many  at- 
tacks are  due  to  the  uric-acid  diathesis. 
W.  Stekel  (Wiener  med.  Woch.,  Nov.  13, 
'97). 
Treatment. — When,   as   is   often   the 
case,  the  patient  is  aware  of  the  causes 
which  produce  the  paroxysms  the  first 
requisite  is  a  rigid  avoidance  of  these 
causes.     In   this   way   the   number   of 
attacks   may   be   materially   diminished, 
although  no  amount  of  care  will  alto- 
gether   prevent    occasional    recurrences. 
In   children   the   first   attack    of   hemi- 
crania  should  suggest  a  careful  search 
for  ocular  insufficiencies  or  other  pos- 
sible reflex  cause,  and  in  all  children  of 
neurotic  families  having  a  predisposition 
to    migraine   especial   hygienic   precau- 
tions, as  to  avoidance  of  eating  excess- 
ively, long  hours  of  study,  etc.,  should 
be  observed. 


64S 


NEURALGIA.     MIGRAINE.     TREATMENT. 


Prevention  of  migraine :  1.  Red  meats 
are  to  be  rigidly  excluded;  fish,  bacon, 
brains,  sweetbreads,  and  eggs  are  al- 
lowed. Rich  and  highly-spiced  dishes  are 
to  be  avoided.  Coffee,  tea,  and  alcoholic 
beverages  are  to  be  excluded.  Sweets 
should  be  reduced;  but  when  meats  are 
excluded  a  moderate  amount  is  well 
borne.  Water  may  be  taken  very  freely. 
Meals  to  be  taken  at  regular  intervals, 
and  overloading  of  the  stomach  to  be 
avoided.  2.  As  much  out-door  exercise 
is  to  be  taken  as  possible — undue  fatigue 
to  be  avoided;  rooms  always  should  be 
well  ventilated,  both  by  day  and  night; 
and  hot  baths  taken  two  or  three  times 
a  week.  In  some  cases  the  Turkish  bath 
is  beneficial;  and  in  others  the  morning 
cold  sponge-bath  is  directed.  3.  The 
medicinal  treatment  aims  to  regulate  the 
bowels,  to  promote  intestinal  antisepsis, 
and  to  stimulate  the  liver,  the  great 
organ  for  completing  the  oxidation  of 
the  products  of  metabolism  and  protect- 
ing the  body  from  poisoning.  The  same 
end  may  be  attained  in  many  ways.  The 
various  salicylates  are  all  useful.  In 
obstinate  cases  an  occasional  mercurial 
is  required.  The  best  results  have  been 
obtained  by  the  long-continued  use  of 
a  formula  recommended  by  Dr.  Rach- 
ford:  — 

R  Sodium     sulphate     (crystals),     120 
grains. 
Sodium  phosphate,  30  grains. 
Sodium  salicylate,  10  grains. 
Tincture  of  nux  vomica,  3  drops. 
Distilled  water,  enough  to  make  4 
ounces. 
This  dose  is  to  be  taken  before  break- 
fast each  morning,  and  is  best  taken  in 
a  glass  of  Seltzer;   or,  better  still,  the 
ingredients  are  made  up  in  these  propor- 
tions   in    large    siphon    bottles    charged 
with  carbonic  acid.    The  proportions  are 
variously  modified  in  different  cases.    E. 
W.  Mitchell   (Jour.  Amer.  Med.  Assoc, 
Feb.  9,  1901). 
When  an  attack  supervenes  the  first 
requisite  is  absolute  mental  and  phys- 
ical rest  and  quiet,  and  this  in  mild  cases 
may  be  sufficient  to  give  relief  within 
an  hour  or  two.    Usually  other  remedies 
are  required. 


Of  drugs  the  most  valuable  are  the 
coal-tar  derivatives,  singly  or  in  combi- 
nation with  one  another,  and  caffeine, 
sodium  salicylate,  guarana,  ammonium 
chloride,  bromides,  chloral,  cannabis 
Indica,  and  a  long  list  of  similar  drugs. 
Antipyrine  is  sometimes  quite  effective. 
Acetanilid  (antifebrin)  has  also  been 
recommended. 

When  other  remedies  fail,  hypodermic 
injections  of  morphine  will  usually  give 
prompt  relief.  Inhalations  of  chloro- 
form may  also  be  resorted  to,  but  are 
not  to  be  used  when  other  means  of  re- 
lief will  suffice.  The  danger  of  the  estab- 
lishment of  a  drug  habit  should  be  con- 
stantly borne  in  mind,  and  the  patient 
be  not  permitted  to  use  opium,  chloro- 
form, or  similar  remedies  indiscrimi- 
nately nor  on  his  own  responsibility.  It 
is  also  noteworthy  that  each  case  must 
be  treated  individually,  and  that  remedy 
employed  which  experience  shows  to  give 
in  the  particular  case  most  relief  with 
least  subsequent  harm.  What  will  en- 
tirely and  quickly  cure  one  patient  may 
produce  absolutely  no  effect  upon  the 
next  case;  and  after  long  use  any  drug 
is  liable  to  partially  lose  its  effect. 

Potassium  iodide  used  in  migraine  to 
the  exclusion  of  all  other  remedies.  The 
writer  was  led  to  its  administration  by 
the  observation  that  a  great  similarity 
existed  between  migraine  and  cerebral 
syphilis,  the  headache  of  both  being 
characterized  by  pain  that  is  deep- 
seated,  constricted,  of  great  inten- 
sity, with  nocturnal  exacerbations,  long 
durations,  and  relapses.  There  is  also 
present  raised  arterial  tension.  The 
author  found  that  in  the  most  ag- 
gravated cases,  potassium  iodide  in  5  to 
15-grain  doses,  three  times  daily,  dimin- 
ished both  the  frequency  and  severity. 
J.  R.  Clemens  (Therap.  Gaz.,  May  15, 
1903). 

Other  measures  than  the  administra- 
tion of  medicines  also  give  frequent  and 
marked  relief.     Of  these  the  galvanic 
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current  to  the  temples  and  back  of  neck 
ranks  first,  often  breaking  up  an  attack, 
and  when  used  continuously  for  some 
weeks  diminishing  to  a  great  degree  the 
tendency  to  migrainous  attacks.  Coun- 
ter-irritation to  the  head  by  the  actual 
cautery,  mustard  plasters,  menthol,  etc., 
is  frequently  helpful,  as  is  also  a  hot  foot- 
bath. Hypnotic  suggestion  is  used  by 
some,  but  is  a  dangerous  remedy  of  very 
questionable  value. 

As  an  initial  step  in  treatment  of  mi- 
graine, washing  out  of  the  stomach  with 
water  at  a  temperature  of  not  less  than 
105°  F.  recommended.  The  sooner  that 
this  is  done  after  the  beginning  of  the 
attack,  the  better  are  the  results.  After 
lavage,  a  rapidly  acting  aperient,  such 
as  a  teaspoonful  or  dessertspoonful  of 
Carlsbad  salts,  is  given.  This  should 
be  aided  by  a  soap-and-water  enema. 
Should  the  headache  not  be  removed  by 
these  means,  phenacetin  (10  grains)  and 
antifebrin  (5  grains)  may  be  given. 
Black  coffee  without  sugar  and  citrate 
of  caffeine  are  also  efficacious.  In  the 
intervals  between  the  attacks  milk 
should  constitute  the  proteid  food  of  at 
least  one  meal  a  day,  and  red  meat 
should  not  be  allowed  more  than  once  a 
day.  Bicycling  and  horseback-riding  are 
the  best  forms  of  exercise.  C.  E.  Herter 
(Jour,  of  Nerv.  and  Mental  Dis.,  Jan., 
'97). 

During  the  intervals  between  the 
paroxysms  hygienic  measures  directed 
toward  the  improvement  of  the  general 
health  are  indicated.  The  long-con- 
tinued use  of  cannabis  Indica  in  mod- 
erate doses,  or  of  nitroglycerin  and  the 
bromides  seemingly  exerts  a  favorable 
influence  over  the  course  of  this  disease, 
and  in  at  least  some  cases  gives  great 
relief  by  reducing  the  number  and  sever- 
ity of  the  attacks. 

Prom  the  inception  to  the  conclusion 
of  migrainous  attack  digestion  is  practi- 
cally suspended.  This  condition  de- 
mands the  withholding  of  nutrients  with 
immediate   dilution   and   elimination   of 


the  gastric  and  intestinal  contents. 
Emesis  and  lavage  of  the  stomach  are 
efficient,  but  often  objectionable  to  the 
patient  and  inconvenient  to  the  physi- 
cian. Consent  is  much  more  readily 
obtained  for  emptying  the  lower  bowel 
with  a  soapsuds  enema,  followed  imme- 
diately by  high  irrigation  with  large 
quantities  of  hot  normal  salt  solution. 
This,  with  small,  but  oft  -  repeated, 
draughts  of  hot  water  by  the  mouth, 
continued  from  six  to  twelve  hours,  has 
given  better  results  in  treatment  of 
migraine  than  any  purely  drug  medica- 
tion. Between  the  attacks  daily  and 
copious  drinking  of  water  will  do  more 
to  lessen  the  severity,  if  not  prevent  re- 
curring paroxysms,  than  any  or  all 
drugs  with  only  a  minimum  of  water  in- 
gested. J.  M.  Aiken  (Jour.  Amer.  Med. 
Assoc,  Aug.  30,  1902). 

E.    D.    BONDURANT, 

Mobile. 

NEURASTHENIA.  —  Gr.  vevpov, 
aerve;  dadivEia,  weakness. 

Definition. — Functional  exhaustion  or 
debility  of  the  tissues,  especially  those 
of  the  nervous  system,  due  primarily  to 
impaired  metabolism  and  secondarily  to 
autointoxication. 

Symptoms.  —  The  most  prominent 
symptom  of  neurasthenia  is  fatigue, 
often  varying  in  degree  with  the  dura- 
tion of  the  case,  but  usually  excessive 
and  persistent.  The  patient  complains 
of  feeling  "very  tired"  and  of  being  un- 
able to  do  mental  labor,  the  least  con- 
centration being  followed  by  vertigo, 
headache,  etc. 

It  is  characteristic  of  this  sense  of 
fatigue  that  it  is  in  simple  and  typical 
cases  always  relieved  or  lessened  by  rest, 
and  always  brought  on,  if  absent,  or 
made  worse,  if  present,  by  exertion. 
This  readiness  of  fatigue  is  the  primary 
and  fundamental  symptoms  of  neuras- 
thenia. "When  the  fatigue  sensations  be- 
~-  come  exaggerated,  they  become  painful, 
and  are  then  described  as  aches.  Der- 
cum  (Alienist  and  Neurol.,  Oct.,  '97). 
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Among  the  many  types  of  neurasthe- 
nia there  are  at  least  four  with  fairly 
well-marked  characters:  There  are  those 
due  to  anxiety  and  mental  distress;  cases 
due  to  overexertion  and  stress;  others 
due  to  beginning  degeneration  of  the 
neuron  and  destined  to  go  on  to  organic 
breakdown;  and  a  fourth  due  to  toxic 
causes.  In  this  last  class  there  seems 
a  definite  cycle  of  symptoms:  there  is 
headache,  fullness  in  the  head,  irritable 
temper,  lack  of  ability  to  concentrate  the 
attention,  irregular  flushings;  dyspeptic 
symptoms ;  regurgitation,  eructation, 
constipation,  foul  and  feculant  stools 
are  common.  There  is  a  definite  mental 
cycle.  From  noon  until  9  p.m.  the  pa- 
tient feels  better,  from  that  time  the 
patient  gets  worse  until  4  A.M.;  when 
he  awakes  he  is  extremely  depressed  and 
remains  so  the  entire  morning.  At  noon 
greater  cheer  comes  and  the  cycle  repeats 
itself.  M.  Allen  Starr  (Med.  News,  May 
4,  1901). 

The  headache  varies  in  intensity  from 
a  sensation  of  heaviness  on  the  top  of 
the  head,  or  fullness,  to  a  feeling  com- 
pared by  some  patients  to  that  which  an 
iron  band  tightly  constricting  the  head 
might  produce.  This  is  especially 
marked  after  intellectual  labor,  and 
often  disappears  after  the  latter  ceases. 
The  appearance  of  the  patient  does 
not  always  denote  the  existence  of  the 
neurasthenic  state;  indeed,  his  general 
mien  may  suggest  perfect  health.  In 
the  majority  of  cases,  however,  there  is 
pallor  and  an  unmistakable  appearance 
of  weariness.  Loss  of  weight  and  anasmia 
are  often  present,  and  occasionally  the 
physical  debility  is  so  great  as  to  keep 
the  patient  in  bed. 

One  of  the  first  symptoms  noticeable 
in  neurasthenia  is  the  evident  anaemia 
or,  if  not  anaemia,  haemic  change.  In  all 
eases  of  neurasthenia  coming  under  per- 
sonal observation  there  seems  to  be  some 
haemic  disturbance,  no  matter  whether 
the  case  has  as  a  basis  an  autotoxaemia, 
a  toxaemia  as  a  sequel  of  preceding  dis- 
ease,  or   is   apparently   purely   acquired 


or  is  of  distinctly  hereditary  type.    Each 
type  may  have  some  particular  promi- 
nent symptom,  a  sexual  one  or  gastric 
one;  but  be  the  type  or  special  symptom 
what  it  may,  if  the  disease  persists  any 
length  of  time  there  presently  appears  a 
condition  of  blood  fairly  constant  and 
typical  of  the  disease.    The  reds  may  or 
may  not  be  reduced  in  count, — at  times 
may  be  even  above  count, — but  the  in- 
dividual   erythrocyte    has    undergone    a 
change  so  that  it  resembles  the  cells  in 
normal    blood,    which,    for    want    of    a 
better  name,  may  be  called  old  cells.    In 
many    cells    the    cytoplasm    in    stained 
specimens  seems  pushed  out  to  the  pe- 
riphery to  such  an  extent  that  the  cell 
becomes  dumb-bell  shaped  instead  of  the 
normal  lenticular  or  biscuit  shape.    As  a. 
result,  the  cells  pack  together  closely  and 
show  a  marked  diminution  in  volume  by 
the   haematokrit.      The    oxygen-carrying 
capacity  is  lowered,  and  in  consequence 
the  haemoglobin  is  deficient  in  color-test. 
The  blood  in  neurasthenia  then  would 
seem  to  be  poor  in  oxygen-carrying  ca- 
pacity, and  not  only  this,  but,  owing  to 
the  poor  vasomotor  control,  the  periph- 
eral blood  at  least  varies  much  in  its 
character.     C.   H.   Lodor    (Jour.   Amer. 
Med.  Assoc,  Apr.  20,  1901). 
Amnesia,  general  and  verbal,  weak- 
ness and  indistinctness  of  speech,  irri- 
tability, fretfulness,  and  hypochondria, 
sometimes  reaching  to  melancholia  and 
suicidal  tendencies,  are  sometimes  wit- 
nessed.    Mental  aberration  is  suggested 
by  many  petty  acts  which  the  patient  in 
his  normal  state  would  not  have  per- 
petrated.   Indeed,  he  may  become  tyran- 
nical, envious,  jealous,  and  even  cruel. 
Curious  perversions  of  mental  activity 
are  witnessed,  mental  pictures  and  vari- 
ous  thoughts   succeeding   one    another 
with  rapidity,  while  a  name,  a  sentence, 
a  time,  etc.,  will  for  hours  and  even  days 
recur  constantly  to  the  patient's  mind. 
Again,  he  may  constantly  be  dreading 
falls,  especially  when  near  an  open  space, 
such  as  the  top  of  a  staircase,  or  experi- 
ence  a   sense   of   suffocation   upon   the 


NEURASTHENIA.     SYMPTOMS. 


651 


least  excitement  or  unusual  incident  of 
every-day  life.  The  sudden  appearance 
of  a  stranger  or  any  unusual  incident  of 
daily  life  may  thus  excite  intense  fear 
and  give  rise  to  dangerous  manifesta- 
tions, especially  when  an  organic  cardiac 
disorder  is  present. 

Pain  along  the  spine  accompanied  by 
localized  spinal  tenderness  is  often  com- 
plained of.  Lumbago  and  various  mus- 
cular pains  suggesting  rheumatism  are 
frequent.  In  cases  in  which  spinal 
symptoms  predominate  there  is  also 
marked  muscular  weakness, — a  symptom 
to  which  Charcot  attached  much  impor- 
tance and  frequently  associated  with 
tremor, — and  sometimes  disturbances  of 
co-ordination,  the  presence  of  locomotor 
ataxia  being  suggested.  General  paresis 
may  also  be  simulated;  indeed,  when 
there  is  a  history  of  syphilis  the  differ- 
ential diagnosis  sometimes  becomes  diffi- 
cult. 

Many  cases  of  dementia  precox  are 
in  the  early  stages  considered  neuras- 
thenic, but  there  are  also  abortive 
types  of  dementia  precox  which  pass 
through  life,  or  many  years  of  it, 
with  the  dementia  arrested,  and  are 
classed  simply  as  neurasthenic.  They 
are  seen  in  college  men  and  young  pro- 
fessional men  who  break  down  sud- 
denly after  starting  out  brilliantly  and 
are  never  heard  of,  becoming  perhaps, 
bread  winners  and  fathers  and  mothers 
of  families,  but  never  amounting  to 
anything,  and  always  working  at  a  dis- 
advantage. They  have  no  initiative ; 
they  break  down  often,  and  have  to  rest 
and  limit  their  work. 

Finally,  neurasthenia  occurring  under 
twenty  is  rarely  neurasthenia.  It  is  a 
dementia  precox,  or  a  recurrent  melan- 
cholia, or  the  exhaustion  of  a  phrenas- 
thenia,  and  it  is  rarely  paranoia.  Neu- 
rasthenia occurring  at  this  early  period 
with  a  bad  family  history,  including 
family  alcoholism,  should  make  one  very 
suspicious  of  a  serious  malady.  C.  I). 
Dana  (Boston  Medical  and  Surgical 
Journal,  March  31,  1904). 


Hyperesthesia  of  certain  regions  of 
the  skin  (Valleix's  points)  is  sometimes 
noticed.  Formications,  evanescent  sen- 
sations of  localized  heat  and  cold,  are 
occasionally  complained  of,  though  these 
sensations  may  be  general,  as  are  also 
profuse  sweating  and  the  flushes  of  heat 
so  frequently  met  with  during  the  meno- 
pause. 

The  name  neurasthenic  spine  is  used 
to  designate  those  painful  affections  of 
the  spine  in  which  the  subjective  symp- 
toms are  out  of  proportion  to  the  objec- 
tive signs  and  in  which  no  organic  dis- 
ease can  be  found  to  exist. 

The  symptoms  of  the  condition  vary 
very  much  in  severity,  but  compara- 
tively little  in  type.  The  slightest  grade 
is  shown  by  backache,  increased  by  exer- 
tion and  physical  or  mental  fatigue. 
Sensitive  spots  are  present  near  the 
spinous  processes  in  different  regions  of 
the  spine.  Sensitiveness  of  the  skin  and 
certain  muscles  may  be  present.  The 
pain  is  increased  by  motion  and  jar,  and, 
as  a  rule,  persists  for  many  hours  after 
the  cause  of  it  has  stopped.  F.  W. 
Lovett  (Amer.  Medicine,  Nov.  30,  1901). 

Vertigo  is  often  complained  of;  in 
some  cases  it  is  almost  continuous  and 
characterized  by  exacerbations,  during 
which  the  patient  may  fall  and  suffer 
injury.  Hysterical  manifestations  are 
frequent,  especially  in  women,  though 
true  hysteria  be  absent. 

Irregular  action  of  the  heart,  palpita- 
tion, is  usually  noted,  the  pulse  some- 
times being  very  rapid;  apprehension, 
pain,  and  general  distress  in  the  cardiac 
region  often  result,  increased  by  the  least 
excitement,  anxiety,  or  fit  of  temper. 
Throbbing  of  the  arteries,  including  the 
peripheral  arterioles  and  even  at  times 
the  capillaries  of  the  nails,  may  be  wit- 
nessed, the  veins,  at  times,  taking  part 
in  the  manifestation.  Still,  the  extremi- 
ties may  be  quite  cold,  the  patient  re- 
quiring heavy  clothing  to  feel  at  all  com- 
fortable. 
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Fine  muscular  tremors  are  often  ob- 
served, especially  of  the  orbicularis  oris 
and  the  lingual  muscles.  Short  spas- 
modic contractions  of  isolated  groups  of 
muscular  fibres  and  aimless  movements 
of  the  extremities  that  suggest,  when 
facial  muscles  are  involved,  chorea.  The 
tendon-reflexes  are  increased  in  the  ma- 
jority of  cases. 

Vision  is  often  impaired,  symptoms 
suggesting  astigmatism  following  any 
prolonged  use  of  the  eyes.  The  pupils 
sometimes  appear  unusually  large  and 
and  often  unequal,  while  the  accommo- 
dation seems  defective.  Unilateral  ptosis 
is  often  observed.  The  eyes  feel  weary 
and  heavy,  and  letters  become  blurred; 
flashes  and  pain  are  experienced  in  most 
cases  after  reading  even  a  very  short 
time — a  few  minutes. 

The  urine  is  occasionally  increased  in 
quantity,  but  this  is  by  no  means  as  im- 
portant a  sign  as  some  writers  would 
have  it.  "Lithsemic  neurasthenia"  is  a 
term  applied  to  a  form  in  which,  besides 
the  other  symptoms  enumerated,  mani- 
festations of  lithaemia  are  marked. 
Phosphaturia,  oxaluria,  and  glycosuria 
are  frequently  noted. 

Series  of  non-traumatic  cases  of  hys- 
teria, hypochondria,  and  neurasthenia. 
They  showed  alimentary  glycosuria  in 
14.4  per  cent.,  as  against  32.6  per  cent, 
in  traumatic  neuroses,  which  seems  to 
indicate  that  the  latter  occupies  a  posi- 
tion somewhat  apart  from  other  func- 
tional nervous  diseases.  M.  Arndt 
(Berl.  klin.  Woch.,  Dec.  5,  '98). 

Sexual  impotence  is  more  or  less 
marked  and  in  some  cases  total.  Sem- 
inal emissions  at  night  and  during  defe- 
cation and  micturition  may  be  frequent, 
and  depression  after  coitus  is  usually 
complained  of.  The  testicles  or  ovaries 
may  be  extremely  sensitive  to  pressure, 
a  dull,  heavy  pain,  quite  persistent  at 
times,  being  occasionally  experienced. 


Digestion  is  enfeebled  and  delayed 
and  is  associated  with  atonic  constipa- 
tion, and  gastralgia  is  sometimes  com- 
plained of.  Diarrhoea,  however,  is  no- 
ticed in  a  small  proportion  of  cases. 

In  333  cases  analyzed,  depression  oc- 
curred in  22  per  cent.,  mental  confusion 
in  10  per  cent.,  headache  in  56  per  cent., 
general  pain  in  30  per  cent.,  insomnia  in 
70  per  cent.,  myasthenia  in  37  per  cent., 
palpitation  in  22  per  cent.,  and  disturb- 
ance of  digestion  in  nearly  all.  The 
initial  symptom  was  most  frequently 
headache.  Knee-jerk  was  normal,  but 
showed  a  slight  tendency  to  exaggera- 
tion (22  per  cent.).  In  30  per  cent,  of 
the  patients  there  was  loss  of  flesh. 
Joseph  Collins  and  Carlin  Phillips  (Med. 
Record,  Mar.  25,  '99). 

Gastric  neurasthenia  is  not  an  affec- 
tion of  the  stomach,  pure  and  simple, 
but  a  local  expression  of  a  general  neu- 
rasthenia, and  is,  in  fact,  the  commonest 
manifestation  of  it.  The  patient  has,  in 
all  probability,  suffered  for  a  long  time 
with  general  neurasthenia  of  a  mild 
form,  but  has  taken  little  notice  of  the 
diminished  capacity  for  mental  and 
physical  work,  and  the  other  character- 
istic symptoms,  and  it  is  not  until  to 
these  are  added  the  special  gastric 
troubles  that  he  decides  to  obtain  med- 
ical advice. 

As  regards  the  recognition  of  gastric 
neurasthenia,  one  is  practically  justified 
in  diagnosing  it  when  we  have  excluded 
all  organic  or  anatomical  affections  of 
the  stomach,  and  in  addition  find  the 
characteristic  stigmata  of  general  neu- 
rasthenia. The  signs  elicited  upon  a 
physical  examination  of  the  patient,  and 
which  will  confirm  the  diagnosis,  are  the 
following:  1.  One  will  probably  be  able 
to  elicit  the  splashing  sound  (clapote- 
went,  MagenpUitschern)  during  the  whole 
of  the  digestive  period,  but  the  absence 
of  food-residues  from  the  stomach  be- 
fore breakfast  will  show  that  the  severe 
form  of  myasthenia  gastriea  is  absent. 
It  is  important  to  bear  in  mind  that 
gastric  plashing  is  absent  in  cases  char- 
acterized by  the  presence  of  sensory 
neuroses  only.  2.  There  are  usually 
spots  painful  on  pressure  in  the  upper 
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abdominal  region.  There  is  not  a  single 
one,  as  in  ulcer,  but  several,  and  these 
not  so  acutely  tender.  3.  No  diagnostic 
information  is  to  be  obtained  by  the 
chemical  examination  of  the  gastric 
juice.  Usually  there  is  slight  hypochlor- 
hydria,  occasionally  hyperchlorhydria, 
and  often  it  is  quite  normal.  4.  Gas- 
troptosis  and  nephroptosis  are  often 
present,  and  strongly  suggest  neuras- 
thenia. The  diagnosis  is  thus  mainly  to 
be  made  by  a  process  of  exclusion. 
George  Herschell  (Edinburgh  Med.  Jour., 
Jan.,  1902). 

Tinnitus  aurium,  hyperacousis,  and 
loss  of  taste  also  occasionally  attend  the 
more  prominent  symptoms.  Undue  red- 
ness of  the  ears  and  conjunctiva  are  fre- 
quently observed. 

Diagnosis. — -Various  neuroses  and  psy- 
choses may  readily  be  taken  for  neuras- 
thenia when  the  symptoms  of  the  latter 
are  few  and  indefinite,  but  this  is  rare, 
and  the  characteristic  fatigue  supple- 
mented by  the  main  symptoms  that 
typify  the  affection  usually  render  a 
diagnosis  easy. 

Htsteeia'  may  be  confounded  with 
neurasthenia,  but  both  affections  may 
exist  simultaneously  in  some  cases.  The 
absence  of  crises,  contractures,  among 
other  hysterical  stigmata  serves  to  elim- 
inate the  disease  as  the  primary  one. 

Attention  called  to  the  various  motor 
disturbances  in  neurasthenia  that  may  be 
confounded  with  hysteria.  Tremor,  the 
most  important,  exists  in  two-thirds  of 
all  eases,  and  is  identical  with  that 
of  exophthalmic  goitre.  Other  motor 
troubles  exist,  though  less  frequently: 
cramps,  without  apparent  cause;  muscu- 
lar weakness;  rhythmical  spasms  of  the 
neck,  tongue,  and  diaphragm,  and  con- 
striction of  the  oesophagus.  Abasia  may 
also  be  a  symptom  of  neurasthenia, 
without  any  hysterical  signs.  Pitres  (La 
Sem.  Med.,  Oct.  5,  '92). 

Severe  (grave)  hysteria  without  stig- 
mata is  very  common;  again,  hysterical 
neurasthenia  is  one  of  the  commonest 
varieties  of  this  disease,  and  includes  a 


very  large  part  of  the  cases  that  ordi- 
narily go  under  the  name  of  neuras- 
thenia. The  recognition  of  this  is  very 
important  because  of  the  bearing  which 
it  has  upon  prognosis  and  treatment. 

While  hysterical  neurasthenia  may  be 
called  a  pseudoneurasthenia,  it  would  be 
very  wrong  to  view  as  hysteria  all  pseu- 
doneurasthenie  cases.  As  classification 
the  following  are  suggested  as  different 
types  of  pseudoneurasthenia:  1.  Habit- 
neuroses,  in  which  the  symptoms  mostly 
represent  the  persistence  of  manifesta- 
tion of  previous  disease  long  since  sub- 
sided. 2.  Neuroses  from  the  pure  auto- 
suggestion; this  would  include  certain 
types  of  phoboneuroses.  3.  Intoxications, 
as  from  gout,  uraemia,  improper  metab- 
olism, etc.  4.  Hysterical  neurasthenia. 
Morton  Prince  (Boston  Med.  and  Surg. 
Jour.,  Dec.  29,  '98). 

Locomotoe  Ataxia. — In  neuras- 
thenia reflex  action  is  generally  in- 
creased, while  in  the  majority  of  organic 
affections  of  the  nervous  system,  includ- 
ing tabes,  they  are  diminished. 

General  Paresis. — In  this  disease 
there  is  reduction  of  mental  activity, 
while  in  neurasthenia  the  intellect  is  not 
necessarily  impaired  and  is  overactive  in 
many  cases.  Mental  labor  is  practically 
impossible,  owing  to  the  subsequent  un- 
toward effects.  When  a  history  of  syph- 
ilis is  present,  however,  symptoms  of 
general  paresis  may  supervene  in  addi- 
tion to  those  typifying  neurasthenia. 
This  is  particularly  to  be  suspected  when 
articulation  is  impaired  or  when  the  for- 
mation of  sentences  in  writing  becomes 
unusually  difficult. 

Exophthalmic  goitre  may  also  be 
confounded  with  neurasthenia,  but  only 
when  there  is  no  exophthalmos.  The 
enlargement  of  the  thyroid  becomes  the 
only  reliable  distinguishing  feature,  the 
rapid  pulse,  agitation,  tremor,  etc.,  being 
all  present  in  neurasthenia. 

Etiology. — To  hereditary  influence  is 
attributed  the  majority  of  cases  of  neu- 
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rasthenia,  but  a  more  correct  interpreta- 
tion of  the  facts  would  probably  only 
ascribe  to  heredity  a  predisposing  influ- 
ence. The  disease  would  thus  only  ap- 
pear on  condition  that  factors  capable  of 
starting  it  prevail  during  the  exposed 
individual's  life.  Predisposition  through 
parental  neuroses,  psychoses,  excesses  of 
all  kinds,  particularly  in  sexual  relations, 
lowers  the  resistance  of  the  organism  as 
a  living  entity  (not  only  of  the  nervous 
system),  and  pathogenic  factors  find  a 
fruitful  field  which,  had  not  inherited 
depravity  prevailed,  would  have  proved 
sterile.  Gout,  rheumatism,  syphilis,  and 
tuberculosis  may  also  act  as  predisposing 
conditions  in  the  offspring. 

Individuals  so  predisposed  represent 
by  far  the  majority  of  cases  witnessed. 
There  is  another  class,  however,  in  which 
the  ever-increasing  responsibilities  at- 
tending modern  methods  of  living, 
unrestrained  extravagance,  desire  to 
promptly  acquire  wealth,  and  the  worri- 
ment  attending  the  responsibilities  in- 
curred, undermines  the  vital  powers  of 
the  organism,  and  do  for  it  what  pre- 
disposition, heredity,  has  procured  for 
the  class  first  considered.  If  the  lat- 
ter are  never  exposed,  neurasthenic 
symptoms  never  develop;  if  the  victim 
of  worriment  can  so  change  his  occupa- 
tion and  his  mode  of  living  before  the 
inroad  of  the  malady  is  marked,  a 
prompt  return  to  health  usually  results. 
In  both  classes  the  exciting  conditions 
are  similar;  and  sexual  indiscretion, 
continued  worry  and  overwork,  shock 
accompanying  injury,  exposure,  indis- 
cretions in  diet,  improperly  selected  or 
insufficient  food,  and  many  diseases, 
particularly  influenza,  syphilis,  typhoid 
fever,  and  such  disorders  as  alcoholism, 
morphinism,  cocainomania,  etc.,  will  act 
as  primary  causative  factors  of  the  typ- 
ical form. 


Heredity  is  one  of  the  most  important 
causes  of  neurasthenia.    Among  acquired 
causes,    the    worry    attending    business 
affairs,  the  sequelae  of  infectious  diseases, 
especially  influenza,  are  regarded  as  pe- 
culiar   factors.      Influenza    is    especially 
common  as  a  forerunner  of  neurasthenia, 
occurring     among     physicians.       Phillip 
Zenner   (Jour.  Amer.  Med.  Assoc.,  May 
21,  '98). 
In  women,   excessive   fecundity,   dys- 
menorrhea,   and    the    menopause    are 
thought  to  exercise  a  marked  exciting 
influence. 

It  is  true  that  puberty,  adolescence, 
the  puerperium,  menstruation,  and  the 
menopause  are  often  closely  related  to 
the  outbreak  ^r  to  the  exacerbation  of 
many  nervous  and  mental  disorders,  but 
the  pelvic  organs  themselves  play  but  a 
small  role  in  these  physiological  commo- 
tions. They  have  to  do  with  the  whole 
organism  of  woman.  Pelvic  diseases  in 
woman  attended  by  exhausting  pain 
may  give  rise  to  neurasthenic  and  hys- 
terical states,  but  the  influence  of  ex- 
hausting pain  in  these  organs  is  no 
greater  than  similar  exhausting  pain 
elsewhere  in  the  body.  Disorders  of  the 
female  organs  which  affect  the  nutrition 
of  the  nervous  system,  such  as  excessive 
haemorrhage  or  suppurative  processes, 
may  also  be  important  factors  in  induc- 
ing functional  neurosis,  though  disor- 
dered blood-states  brought  about  by 
pelvic  disease  are  very  infrequent  as 
compared  with  disordered  blood-states 
dependent  upon  disease  elsewhere.  Fred- 
erick Peterson  (Annals  of  Gyn.  and  Ped., 
Aug.,  '98). 

Analysis  of  333  cases:  55  per  cent,  were 
males,  45  per  cent,  females.     The  oldest 
patient   was   67   years,   the  youngest  6. 
A  large  proportion  of  neurasthenics  were 
Jews.    The  chief  causes  were  apparently 
overwork    (27   cases)    and   masturbation 
(26  cases).    In  about  50  per  cent,  of  the 
cases  neuropathic  diathesis  existed.    Stig- 
mata of  degeneracy  were  present  in  14.3 
per    cent.      Joseph    Collins    and    Carlin 
Phillips  (Med.  Record,  Mar.  25,  '99). 
Of  all  these  causes,  those   connected 
with  the  male  sexual  organ  have  been 
credited  with  the  most  active  etiological 
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role,  especially  localized  disorders,  pros- 
tatitis, posterior  urethritis,  seminal  ves- 
iculitis, etc.,  and  general  disorders  and 
habits,  such  as  gonorrhoea  and  mastur- 
bation. 

In  neurasthenia  involving  the  genito- 
urinary organs  there  is  nothing  organ- 
ically wrong,  although  the  finger  in  the 
rectum  usually  discloses  a  very  sensitive 
condition  of  the  prostatic  region.  In 
many  of  the  cases  the  commencement  of 
trouble  is  coincident  with  a  preceding 
gonorrhoea.  Guyon  (Ann.  des  Mai.  des 
Organes  Genito-urin.,  Sept.,  '93). 

1.  Neurasthenia  proper  can  always 
be  traced  to  excessive  masturbation, 
unnatural  sexual  intercourse,  etc.  2. 
Anxiety  neurasthenia — distinguished  by 
dread,  restlessness,  agoraphobia,  vertigo 
in  walking,  sleeplessness,  etc. — can  also 
invariably  be  traced  to  sexual  influences 
in  the  nature  of  unsatisfied  impulses, 
coitus  interruptus,  abstinence  with  in- 
flamed desires,  etc.  The  physician  is 
urged  to  assume  an  abnormal  sexual  life 
as  his  guiding  star  in  the  etiology  of 
neurasthenia,  as  this  alone  will  help  him 
to  treat  it  rationally,  after  winning  his 
patient's  confidence.  Sigmund  Freud 
(Wien.  klin.  Woch.,  Nos.  2,  4,  5,  and  7, 
'98). 

Many  functional  derangements  of  the 
.genito-urinary  system,  which  have  been 
called  purely  nervous  or  symptoms  of 
neurasthenia,  have  as  their  pathological 
and  anatomical  basis  a  chronic  or  other 
form  of  prostatitis,  and  the  so-called 
neurasthenia  disappears  as  soon  as  this 
pathological  condition  has  been  cured. 
If  these  cases  were  only  recognized  early 
and  treated  properly,  there  would  be  a 
great  diminution  in  the  number  of  neu- 
rasthenic patients.  A  greater  decrease, 
however,  would  follow  the  stamping  out 
•of  gonorrhoea  and  the  education  of  the 
public  in  the  physiology  of  the  sexual 
organs.  Hottinger  (Corresp.  f.  Schweizer 
Aerzte,  No.  6,  '97). 

In  most  cases  the  active  exercise  of 
the  sexual  function  is  affected.  The 
lesion,  therefore,  is  to  be  looked  for  in 
or  about  the  seminal  vesicles  and  their 
ejaculatory  ducts.  In  19  of  20  consecu- 
tive cases  a  seminal  vesiculitis,  and  not 


neurasthenia,  will  prove  to  be  responsible 
for  the  symptoms.  Eugene  Fuller  (Med. 
Rec.,  Feb.  5,  '98). 

Attention  called  to  prevalence  of  neu- 
rasthenia among  those  afflicted  with  a 
posterior  urethritis  either  with  or  with- 
out a  stricture  of  large  calibre.  Whether 
it  is  due  to  the  worry  of  the  local  disease 
or  from  the  poisons  absorbed  from  the 
urethra  itself  is  not  clear,  but  probably 
both  agents  are  at  work.  In  syphilis 
neurasthenia  is  by  no  means  uncommon, 
especially  among  those  who  have  been 
saturated  with  drugs.  Indeed,  the  super- 
saturation  in  many  cases  is  the  causal 
factor.  Ravogli  (Jour.  Amer.  Med. 
Assoc,  May  21,  '98). 

A  simple  laceration  of  the  perineum 
may  result  in  profound  neurasthenia 
that  will  disappear  when  the  perineum 
is  restored.  Impaired  sexual  gratifica- 
tion in  both  male  and  female  may  result 
from  laceration  of  the  perineum,  and 
therefrom  result  unhappiness  and  neu- 
rasthenia. In  some  eases  the  nervous 
condition  is  the  result  of  irritation  from 
the  vermiform  appendix.  Coccygodynia 
is  a  condition  that  may  give  rise  to  nerv- 
ous symptoms  on  account  of  the  inti- 
mate relationship  that  exists  between 
the  coccyx  and  the  ganglion  impar.  The 
fear  of  bearing  children  with  the  result- 
ing efforts  to  induce  sterility,  thought 
to  be  a  frequent  cause  of  neurasthenia. 
Joseph  Eastman  (Med.  News,  June  25, 
'98). 

Syphilis  is  often  incriminated,  but  it 
is  probable  that  the  injudicious  use  of 
mercury  is  mainly  responsible  for  the 
many  cases  traced  to  this  cause. 

Cases  in  which  heredity  play  the 
preliminary  role  usually  appear  during 
the  transition  between  childhood  and 
puberty — 15  to  20  years,  while  those  in 
which  the  acquired  form  obtains  occur 
during  the  most  active  period  of  life: 
i.e.,  between  30  to  45  years. 

Pathology. — Neurasthenia  was  until 
recently  solely  attributed  to  exhaustion 
of  the  nerve-centres  presiding  over  gen- 
eral nutrition,  and  particularly  of  the 
brain.     Eecent  researches  have  tended 


656 


NEURASTHENIA.     PATHOLOGY.      PROGNOSIS. 


to  show,  however,  that  the  primary  mor- 
bid changes  exist  in  the  organism  at 
large.  Indeed,  actual  loss  of  substance 
in  the  protoplasmic  cells,  especially  of 
the  nucleus,  has  been  noted  by  Hodge. 
Impaired  metabolism,  with  accumulation 
of  waste-products,  which  in  turn  ac- 
cumulate in  the  blood,  gives  rise  to  an 
autointoxication  affecting  especially  the 
nervous  system,  and  the  functions  over 
which  the  various  systems  preside  are 
correspondingly  impaired.  This  is  fur- 
ther encouraged  by  the  continued  waste 
of  energy  from  which  the  patient  suffers 
if  he  persists  in  imposing  even  slight 
tasks  upon  his  weakened  organism.  A 
vicious  circle  of  pathogenic  activity  is 
thus  formed. 

The  study  of  neurasthenia,  or  patho- 
logical fatigue,  presents  two  essential 
conditions:  1.  In  normal  fatigue,  with 
the  discharge  of  energy,  the  toxic  prod- 
ucts of  exercise  are  always  formed  in 
nerve-and-muscle  tissues.  From  this  and 
other  sources  toxic  elements  may  ac- 
cumulate in  the  blood  and  tissues;  Ln 
pathological  fatigue  these  contribute  to 
a  local  or  general  inanition  and  auto- 
intoxication. Visible  changes  in  nerve- 
cells,  attending  normal  fatigue,  go  to 
support  the  inference  of  a  molecular 
and  chemical  variation  in  pathological 
fatigue,  manifested  as  a  condition  of  ex- 
hausted or  changed  nutritional  power. 
These  changes  bear  a  direct  relation  to 
the  etiology  and  pathology  of  neuras- 
thenia; and  habit,  diathesis,  and  idio- 
syncrasy have  an  important  influence  in 
causing  "dispositions  to  repeat  organic 
processes,"  both  normal  and  abnormal. 
Physiological  chemistry  gives  us  some 
knowledge  of  the  nature  of  autogenous 
toxic  substances.  2.  The  study  of  the 
mental  elements  in  normal  and  patho- 
logical fatigue  shows  that  the  mental 
symptoms  furnish  a  ready  index  of  the 
"fatigue":  (a)  the  emotional  tone  is 
either  one  of  well-being  or  ill-being,  and 
the  latter,  with  mental  depression,  indi- 
cates changes  in  the  "sense  of  body,"  or 
common     sensations     due     to     deficient 


energy,  inanition,  and  autointoxication; 
(6)  special  disorders  of  intellect  and  will 
are  shown  by  a  neurasthenic  weakening 
of  voluntary  attention,  or  the  mental 
power  of  inhibitory  control,  and  of  mem- 
ory, etc.  Cowles's  Shattuck  Lectures 
(Boston  Med.  and  Surg.  Jour.,  July  16 
to  Aug.  27,  '91). 

From  the  results  of  experiments  it  is 
believed  that  neurasthenia  is  associated 
with  irregularities  of  oxidation  of  nitrog- 
enous substances  in  the  organism,  and 
that  it  must  therefore  be  classed  with 
the  other  disorders  due  to,  and  asso- 
ciated with,  disordered  general  metab- 
olism. The  chief  cause  is  an  intestinal 
autointoxication.  Other  predisposing 
causes  of  neurasthenia, — such  as  mental 
strain,  etc., — which  may  have  their  in- 
fluence in  the  causation  of  the  intestinal 
disorder,  are  not  excluded. 

In  all  cases  there  is  a  considerable 
diminution  in  urea  and  increase  in  the 
uric  acid.  The  relation  of  the  total 
nitrogen  to  the  quantity  of  urea  indi- 
cates a  marked  decrease  in  the  intensity 
of  nitrogenous  oxidation.  The  relation 
of  the  uric  acid  and  disodium  phosphate 
indicates  an  increased  secretion  of  uric 
acid.  In  many  cases  the  condition  of 
the  patient  improves  coincidently  with 
the  diminution  or  disappearance  of  the 
arthritic  phenomena.  The  changes  in  the 
urine  are  those  characteristic  of  intes- 
tinal putrefaction,  thus  suggesting  that 
the  cause  of  neurasthenia  is  in  the  in- 
testinal tract.  W.  von  Bechterew  (Neu- 
rol. Centralb.,  Nov.  15,  '98) . 

Analysis  of  the  blood  in  thirty-three 
cases  of  neurasthenia.  Many  cases 
showed  a  decreased  ratio  of  leucocytes 
to  erythrocytes.  Nearly  all  had  a  more 
or  less  marked  oligochromsemia,  often 
with  many  microcytes  and  a  few  poikilo- 
cytes.  T.  H.  Romeiser  and  Joseph  Collins 
(Medicine,  Nov.,  1900). 

Prognosis.  —  If  the  organic  changes 
outlined  have  not  had  time  to  so  under- 
mine the  functions  of  the  organs  sec- 
ondarily involved — especially  the  stom- 
ach and  kidneys — as  to  compromise  their 
physiological  functions  in  nutrition  and 
elimination  of  waste-products,  the  prog- 
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nosis  is  usually  favorable,  provided 
proper  prophylactic  measures  are  strictly 
enforced,  in  conjunction  with  judicious 
treatment. 

The  occurrence  of  symptoms  recalling 
locomotor  ataxia  or  general  paresis  and 
impairment  of  articulation,  though 
alarming,  do  not  necessarily  indicate  a 
dangerous  condition.  Indeed,  unless  of 
too  prolonged  standing,  they  are  some- 
times the  first  to  yield  to  appropriate 
measures. 

Study  of  arterial  tension  in  neuras- 
thenia by  means  of  the  sphygmograph, 
showing  that  neurasthenic  patients  may 
be  divided  into  three  classes:  (1)  those 
in  whom  the  vascular  tension  is  nearly 
or  quite  normal  and  who  quickly  re- 
cover; (2)  those  who  show  a  decided 
loss  of  vascular  tone  and  who,  after  a 
course  of  treatment,  regain  a  normal  ten- 
sion, and  who  usually  recover  in  a  longer 
or  shorter  time;  (3)  those  in  whom  the 
vascular  tone  is  very  much  below  nor- 
mal, and  in  whom  under  treatment  it 
varies,  but  does  not  make  any  substan- 
tial gain.  These  cases  do  not  improve 
much,  and  whatever  is  gained  is  of  very 
doubtful  permanency.  Webber  (Boston 
Med.  and  Surg.  Jour.,  May  5,  '98). 

Treatment. — Eest,  mental  and  phys- 
ical, distractions,  nutritious  —  though 
easily  digested — food,  and  removal  of 
baneful  influences  as  far  as  possible  con- 
stitute the  predominant  features  of  treat- 
ment. Physical  and  mental  rest,  how- 
ever, do  not  imply  the  total  cessation  of 
activity,  but  a  diminution  of  the  work 
imposed  upon  the  organism  as  a  whole, 
preserving  for  it  sufficient  dynamic 
stimulation  to  activate  all  vital  proc- 
esses. The  slight  increase  in  the  action 
of  the  heart  derived  from  a  short  walk, 
for  instance,  increases  the  distribution 
of  the  food-products,  and,  as  life  is  but 
the  transformed  energy  of  the  food  in- 
gested, the  primary  factor  of  repair  is 
thus     assisted.       Yet,     undue     exercise 


would,  by  lowering  the  vital  powers, 
through  fatigue,  bring  about  a  contrary 
effect.  Metabolism  being  deprived  of  a 
sum  of  energy  corresponding  to  the  ex- 
cess of  exertion  imposed  upon  the  organ- 
ism, its  activity  would  be  reduced  in 
proportion  and  all  the  symptoms  exag- 


This  obviously  suggests  that  all  indi- 
viduals should  not  be  treated  in  the  same 
manner,  and  that  the  just  merits  of  each 
individual  case  should  be  taken  as  a 
guide.  An  outline  of  the  course  adopted 
by  Weir  Mitchell  in  severe  cases  will 
serve  to  illustrate  the  general  principles 
of  treatment.  "On  awaking  in  the 
morning  the  patient  is  to  take  a  cup  of 
cocoa,  after  which  she  is  to  rest  for 
twenty  minutes.  She  is  then  to  get  out 
of  bed  and  sponge  herself  with  cool 
water  or  be  sponged  by  an  attendant, 
after  which  she  is  to  be  rubbed  dry  with 
a  coarse  towel.  She  is  then  to  dress 
leisurely,  and  lie  down  for  twenty  min- 
utes before  breakfast;  after  which  meal 
she  is  to  lie  down  again  for  an  hour,  and 
rest  absolutely.  Massage  should  be 
given  at  10  or  11  in  the  morning,  and 
this  be  followed  by  an  hour  of  rest.  She 
then  takes  a  cup  of  strong  soup  or, 
preferably,  milk.  The  patient  may  then 
go  about  and  attend  to  any  duties  until 
luncheon;  and  after  this  meal  rest  is 
also  to  be  taken.  During  the  afternoon 
the  patient  may  walk  or  drive  and  at- 
tend to  business  matters;  but  she  should 
not  exercise  more  than  she  can  possibly 
help.  If  electricity  be  used,  it  is  best 
given  just  before  the  evening  meal  or  at 
bed-time.  The  patient  should  retire 
early." 

All  the  phases  of  a  drugless  treatment 
are  herein  represented,  each  of  which 
must  be  regulated  to  suit  the  patient's 
means  and  his  strength.  Traveling  is 
almost  always  useful,  unless  too  arduous; 
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the  changes  of  scene,  of  the  varieties  of 
food,  etc.,  greatly  tend  to  alter  the  mor- 
bid trend  of  the  mind  and  to  stimulate 
the  activities  of  the  digestive  apparatus. 

Isolation  is  recommended  by  many 
writers  when  neurasthenia  is  accom- 
panied by  very  marked  symptoms  of 
lowered  nutrition  and  muscular  weak- 
ness, and  when  a  prolonged  rest  in  bed 
is  insufficient  to  arrest  the  emaciation. 
The  other  factors  of  the  treatment  here 
are  excessive  feeding  and  rest  in  bed, 
the  latter  being  necessary  during  the  first 
six  weeks  of  the  complete  treatment. 
The  overfeeding  consists  especially  in 
the  progressive  administration,  each  day, 
of  3,  4,  5,  and  6  pints  of  milk  in  divided 
amounts.  Occasionally,  at  the  end  of  a 
few  weeks,  one  or  two  eggs  a  day  may 
be  added  to  the  milk  diet. 

Electricity  is  extolled  by  many  writers. 
As  to  the  particular  current  to  be  used, 
no  general  rule  can  be  laid  down.  Kock- 
well  and  other  authorities  assert  that 
static  electricity,  together  with  other 
forms  of  electricity,  is  not  only  a 
tonic  or  a  sedative,  but  an  eliminator 
of  poisonous  materials.  It  not  only 
influences  nervous  action  through  the 
vasomotor  system,  but  excites  vital 
function  by  acting  on  the  cell  and  its 
protoplasm,  hastening  nutritive  changes 
and  cellular  activity;  excretion  is  thus 
stimulated  and  poisons  are  eliminated— 
precisely  the  desiderata  in  neurasthenia. 
G.  Betton  Massey  contends  that  there  is 
a  tendency  to  abuse  of  and  overrate  rest 
in  the  treatment  of  this  condition,  espe- 
cially in  cases  that  had  previously  led 
a  sedentary  existence.  The  treatment 
should,  he  thinks,  embrace  measures  for 
arousing  the  defective  activities  of  the 
sympathetic  system  of  nerves  as  a  prin- 
cipal feature,  and  he  finds  that  strong 
galvanic  currents  to  the  abdomen  and 
general  galvanic  stimulation  are  prefer- 


able to  the  routine  methods  of  using  the 

faradic  current  now  prevalent. 

It  is  generally  conceded  that  electric- 
ity can  be  left  off  in  neurasthenia.  As 
to  the  massage,  it  depends,  of  course, 
upon  how  it  is  done.  It  is  almost  sure 
to  produce  sound  sleep  if  properly  given 
in  the  evening  to  neurasthenics  who  have 
been  wakeful.  But  if  neurasthenic  pa- 
tients who  sleep  well  without  massage 
are  massaged  in  the  evening  they  are 
sure  to  be  wakeful  after  it,  and  yet  they 
do  not  feel  the  loss  of  sleep  next  day; 
they  have  gained  something  after  all. 
Douglas  Graham  (Jour.  Amer.  Med. 
Assoc,  Jan.  26,  1901). 

Actinic  rays  are  chemical  in  their 
quality,  but  of  small  caloric  value. 
They  exist  mainly  in  the  ultra-violet 
zone  of  the  spectrum.  Actinic  rays  de- 
rived from  high-power  electric  lights  are 
similar  to  or  identical  with  those  of 
solar  origin.  Their  use  is  as  i-.tional  as 
that  of  sunlight  itself.  Their  value  lies 
in  their  decomposing,  but  at  the  same 
time  reconstructive  molecular  action  on 
the  body  tissues,  mainly  the  blood  ele- 
ments. By  the  method  described  by  the 
author,  their  activity  is  enhanced  by  the 
generation  of  ozone  in  free  and  nascent 
form.  Their  ultimate  effect  is  one  of 
oxidation,  and  consequently  they  in- 
crease the  metabolic  changes,  thereby 
augmenting  the  natural  processes  of  re- 
generation within  the  system.  The 
germicidal  action  is  especially  pro- 
nounced on  account  of  the  fact  that 
few  germs  can  exist  in  the  presence  of 
free  or  nascent  oxygen  in  either  bi- 
atomic  or  triatomie  form.  A.  E.  Sterne 
(Journal  of  the  American  Medical  Asso- 
ciation, Feb.  20,  1904). 

Hydrotherapy  has  also  been  highly 
recommended.  In  cases  attended  with 
severe  dyspeptic  symptoms  Winternitz 
obtains  excellent  results  from  the  fol- 
lowing procedure:  The  patient  is  placed 
on  his  back  and  covered  with  a  sheet 
well  wrung  out  of  cold  water  (from  the 
armpits  to  the  knees).  Before  covering 
this  with  a  dry  sheet,  a  coil  of  rubber 
tubing   is   applied   to   the   epigastrium, 
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through  which  a  current  of  warm  water 
at  a  temperature  of  122°  F.  is  passed. 
This  procedure  is  employed  for  half  an 
hour  before  each  meal  during  a  number 
of  weeks. 

The  application  of  cold  over  the  spine 
is  credited  with  marked  efficacy  by  Kin- 
near,  the  bags  being  applied  from  the 
fourth  to  the  last  lumbar  vertebra. 

Insomnia  sometimes  requires  active 
measures,  but  morphine,  stimulants,  and 
all  agents  capable  of  starting  a  "habit" 
should  be  strictly  prohibited.  The  bro- 
mides are  also  pernicious  in  these  cases, 
since  they  tend  to  retard  metabolism. 
Trional,  sulphonal,  amylene-hydrate, 
etc.,  have  been  recommended  for  the 
purpose,  but  the  hot  pack  is  far  prefer- 
able. 

Among  the  general  remedies,  strych- 
nine still  holds  the  first  place.  Begin- 
ning with  '  /„0  grain,  three  times  a  day, 
the  dose  should  gradually  be  increased 
until  the  physiological  effects  of  the 
remedy  appear.  The  dose  should  then 
be  slightly  reduced,  and  the  weaker  dose 
continued  persistently  until  recovery  be- 
comes assured.  The  concentrated  extract 
of  avena  sativa,  a  teaspoonful  after  meals 
in  a  glassful  of  water,  the  dose  being 
gradually  increased,  is  often  effective. 

Codeine  is  a  sort  of  specific,  since  its 
good  effects  cannot  be  due  to  its  narcotic 
properties,  considering  the  small  dosage. 
In  Vs-grain  doses,  given  thrice  daily  for 
four  to  five  days,  and  later  the  same 
amount  five  to  six  times  daily,  it  pro- 
duces most  satisfactory  effects.  The 
dose  can  be  decreased  as  soon  as  the 
patient  feels  relieved  and  the  improve- 
ment persists  under  the  dose  reached. 
Otto  Dornbliith  (Centralb.  f.  d.  ges. 
Therap.,  xviii,  No.  10,  1901). 

Arsenic,  iron,  and  other  tonics  are 
often  valuable.  In  some  cases  high  alti- 
tudes are  beneficial,  owing  to  the  in- 
creased activity  and  deep  breathing  pro- 


duced and  the  improved  nutrition  that 

usually  follows. 

Value  of  respiratory  exercises  in  the 
treatment  of  this  and  allied  nervous 
conditions.  Successful  cases  reported, 
not  only  in  neurasthenia,  but  also  in 
Sydenham's  chorea,  habit  chorea,  hys- 
terical tremors,  and  hysteria.  Partial 
success  was  obtained  in  palsies  of  cere- 
bral origin  and  in  hysterical  tremors. 
Failures  were  recorded  in  almost  every 
disease  for  which  the  exercises  were 
tried,  but  organic  diseases  of  the  cord 
and  paralysis  agitans  were  treated  with 
appreciable  improvement.  Overexertion 
must  be  carefully  guarded  against,  and 
the  regaining  of  voluntary  control  is  the 
fundamental  principle  of  respiratory  ex- 
ercises as  a  remedical  agent.  The 
rhythm  of  the  breathing  should  be  fre- 
quently changed  and  only  simple  phys- 
ical exercise  combined  with  the  respira- 
tory. The  exercise  should  be  limited  to 
the  use  of  pulleys  or  dumbbells.  J.  W. 
McConnell  (Univ.  of  Penn.  Medical  Bul- 
letin, March,  1903). 

All  disorders,  primary  or  secondary, 
should  be  treated,  those  of  the  digestive 
apparatus  particularly  (see  Stomach, 
Diseases  of),  but  in  the  majority  of 
cases  improvement  of  the  general  health 
causes  disappearance  of  complications. 

It  is  important  in  this  class  of  cases 
to  gain  the  patient's  confidence  and  to 
recognize  his  infirmities  rather  than 
persuade  him  that  many  of  them  are 
imaginary.  Sympathy  and  considera- 
tion gain  for  the  physician  the  patient's 
confidence  and  insure  his  co-operation 
in  the  curative  measures  instituted. 

It  is  almost  axiomatic  that  an  alti- 
tude of  over  2000  feet  is  unsuitable  for 
the  neurasthenically-disposed  or  conva- 
lescent patient.  Any  very  "stimulating" 
climate  should  be  avoided.  Other  condi- 
tions to  be  avoided  are  as  follow:  Dis- 
tricts menaced  by  high  winds  and  fre- 
quent fogs;  cloudy,  saturated  atmos- 
pheres with  but  slight  movements  of  air- 
currents;  low  country  (sea-level)  with 
continuous,  non-varying,  although  mod- 
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erate,  heat,  as  where  the  effects  of  the 
gulf-stream  is  strongly  felt.  Thus  the 
Bermuda  Islands  and  Florida  are  ener- 
vating localities. 

Ideal  conditions  for  the  neurasthenic 
include  sea-air  in  a  well-wooded  country, 
far  enough  from  the  coast  to  avoid  its 
fogs.  A  sea-voyage  is,  as  a  rule,  an 
excellent  preliminary  to  other  climatic 
measures.  Provided  the  voyage  is  not 
stormy,  it  acts  both  psychically  and 
physically  in  soothing  the  nervous  sys- 
tem. 

In  order  to  obtain  the  full  benefit  of 
correct  climatic  conditions  the  patient 
must  have  good  food.  Without  this  im- 
portant adjunct  the  desirable  climatic 
change  may  be  entirely  defeated  in  its 
effect  on  the  patient.  F.  Savary  Pearce 
(Med.  News,  Jan.  26,  1901). 

The  vibrations  of  the  red  rays  being 
slower  than  those  of  other  rays  of  the 
solar  spectrum,  they  have  a  sedative  ef- 
fect upon  the  nervous  system,  and  are 
especially  adapted  to  conditions  of  hy- 
peresthesia such  as  exist  in  the  neuras- 
thenic, giving  rise  to  the  various  neu- 
ralgias of  such  patients.  Circulatory 
disturbances,  depending  for  the  most 
part  upon  the  vasomotor  nerves,  are 
modified  by  the  trophic  influence  of 
light,  especially  of  the  red  rays.  Fi- 
nally, exposure  to  light-rays  relieves  the 
general  depression  by  increasing  appetite 
and  digestion  and  improving  the  general 
nutrition  as  observed  in  personal  cases. 
P.  Joire  (Le  Nord  Med.,  April  15,  1902). 

Charles  E.  de  M.  Sajotjs, 

Philadelphia. 

NEURITIS.  See  Nerves,  Periph- 
eral. 

NIPPLES.     See  Mammary  Gland. 

NITRIC  ACID. — Acidum  nitricum,  U. 
S.  P.  (hydrogen  nitrate,  or  aqua  fortis), 
is  a  transparent,  colorless  (or  of  slightly- 
yellow  tinge),  fuming  (white  or  grayish 
fumes),  suffocating,  and  caustic  liquid, 
strongly  acid  and  volatile  with  heat.  It 
should  have  a  specific  gravity  of  1.414 


(42°  Baume)  and  contains  68  per  cent, 
of  absolute  acid.  It  is  miscible  in  all  pro- 
portions with  water,  and  when  added  to 
alcohol  decomposes  it  with  violence.  It 
should  be  kept  in  a  dark-amber,  glass- 
stoppered  bottle,  as  it  is  decomposed  by 
the  action  of  light  and  air.  It  is  the 
strongest  of  the  mineral  acids,  and  is  usu- 
ally exhibited  in  the  dilute  form. 

Preparations  and  Doses.  —  Acidum 
nitricum  dilutum  (nitric  acid,  10  per 
cent.),  5  to  30  minims. 

Acidum  nitrohydrochloricum  (nitric 
acid,  18  per  cent.;  hydrochloric  acid,  82 
per  cent),  2  to  5  minims. 

Acidum  nitrohydrochloricum  dilutum 
(nitric  acid,  4  per  cent.;  hydrochloric 
acid,  18  per  cent.),  10  to  20  minims. 

Physiological  Action. — In  weak  solu- 
tion nitric  acid  slightly  stimulates  the 
tissues,  but  applied  pure  it  destroys  them, 
and  is,  on  this  account,  classified  as  a 
very  powerful  caustic.  Internally  it  can, 
of  course,  only  be  used  greatly  diluted, 
and  its  powers  as  a  stimulant  manifest 
themselves  mainly  upon  the  glandular 
elements  of  the  gastro-intestinal  tract. 
When  taken  internally  for  some  time, 
nitric  acid  colors  the  gums  as  does  mer- 
cury. 

A  very  small  proportion,  if  any,  of  the 
acid  is  eliminated  through  the  kidneys; 
it  is  eliminated  almost  entirely  through 
the  intestines. 

It  is  probable  that  nitric  acid  enters  the 
blood,  where  it  is  converted  into  a  ni- 
trate. Some  of  the  organic  nitrates  have 
been  shown  by  Bradbury  to  stimulate  the 
vasomotor  system,  the  glycol-dinitrate, 
for  instance,  acting  somewhat  like  nitro- 
glycerin. This  effect  varies  with  the  in- 
dividuals, some  showing  comparative  in- 
susceptibility. Other  nitrates  act  tran- 
siently as  vasodilators. 

Poisoning  by  Nitric  Acid. — The  symp- 
toms of  poisoning  by  nitric  acid,  in  con- 
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centrated  form,  are  those  of  an  acute  and 
violent  inflammation  of  the  digestive 
tract  induced  by  the  ingestion  of  a  caustic 
irritant.  They  vary  in  severity  and  rapid- 
ity of  development  according  to  the 
strength  and  amount  of  the  acid  swal- 
lowed. The  fact  that  when  nitric  acid 
comes  in  contact  with  organic  matter  it 
imparts  to  it  a  yellow  color  or  stain,  not 
easily  removed,  aids  us  in  differentiating 
the  traces  of  nitric  acid  from  those  of 
sulphuric  (black  eschar)  or  hydrochloric 
(white  eschar)  acid.  Thus,  we  may  look 
for  yellow  stains  on  the  skin,  in  the 
mouth,  and  perhaps  on  the  clothing. 
Great  pain  will  be  present  throughout 
the  entire  digestive  tract,  associated  with 
vomiting  of  a  dark  matter,  resembling 
coffee-grounds  (altered  blood),  and  occa- 
sionally portions  of  mucous  membrane;  a 
feeble  pulse,  clammy  skin,  and  profuse 
bloody  salivation.  Eenal  irritation  may 
be  severe  and  the  urine  and  faeces  may 
contain  blood  more  or  less  altered.  Death 
may  occur  either  from  the  gastrointes- 
tinal inflammation  or  from  collapse.  If 
recovery  take  place  the  patient  may  suffer 
from  stricture  of  oesophagus,  stomach,  or 
bowels,  or  from  more  or  less  destruction 
of  the  peptic  tubules. 

Death  from  inhaling  nitric-acid  fumes 
in  one  of  four  firemen  attending  a  fire 
during  which  they  were  exposed  to  these 
fumes  through  the  breaking  of  a  carboy. 
A    broncho-pneumonia    developed    with 
subsequent    oedema    of    the    lungs,    and 
death  occurred  twenty-nine  hours  later. 
The  other  firemen  suffered  but  slightly 
and  recovered  completely  in  twenty-four 
hours.     H.  S.  Pearse   (Albany  Med.  An- 
nals, Jan.,  '99). 
Treatment  of  Nitric-Acid  Poisoning. — 
There  are  four  indications  to  be  met: 
(1)  to  neutralize  the  acid  through  the 
use   of  alkaline   solutions, — chalk  mag- 
nesia, sodium  or  potassium  carbonates, 
scrapings  from  whitewash  or  plastered 
walls,  or  even  soap-suds;    (2)  to  protect 


mechanically  the  corroded  and  inflamed 
tissues,  through  the  use  of  white  of  egg, 
oils,  and  mucilaginous  drinks  (flaxseed- 
tea,  barley-water,  etc.);  (3)  to  relieve 
the  pain,  through  the  use  of  opium;  (4) 
to  counteract  the  depression  of  the  vital 
powers,  through  the  application  of  ex- 
ternal heat,  the  use  of  stimulating  and 
nutrient  enemata,  and  venous  injections 
of  ammonia.  If  pure  acid  in  any  consid- 
erable amount  has.  been  ingested,  favor- 
able results  must  not  be  looked  for.  The 
smallest  quantity  of  nitric  acid  that  has 
produced  death  was  two  drachms.  Death 
ensued  in  two  hours.  Fatal  accidents 
occasionally  result  from  inhaling  the 
fumes  of  nitric  acid. 

Therapeutics.  —  When  nitric  acid  is 
taken  internally  it  should  be  freely  di- 
luted and  be  taken  through  a  glass  tube 
to  prevent  its  corrosive  action  on  the 
teeth.  When  taken  continuously  for  too 
long  a  period  it  may  affect  the  gums  like 
mercury  (salivation  and  spongy  gums, 
probably  due  to  local  action),  and  this 
should  be  an  indication  for  suspending 
its  use. 

Internal  Uses. — Nitric  acid  has  been 
found  to  benefit  patients  suffering  from 
oxaluria  and  from  dyspepsia  with  phos- 
phatic  urine.  Its  use  has  also  been  ad- 
vised in  lithsmia.  In  stomatitis  with  the 
presence  of  small  ulcers  in  the  mouth  and 
over  the  tongue  the  internal  adminis- 
tration of  nitric  acid  in  small  doses  is  fol- 
lowed by  good  results,  especially  if  each 
ulcer  be  touched  with  a  60-grain  solution 
of  nitrate  of  silver.  Summer  and  col- 
liquative diarrhoeas  are  favorably  in- 
fluenced by  the  internal  administration 
of  nitric  acid.  In  chronic  diseases  of  the 
liver  nitric  acid  is  useful,  but  nitrohydro- 
chloric  acid  is  better,  especially  in  mu- 
cous duodenitis  and  catarrh  of  the  gall- 
ducts  and  malarial  jaundice.  Intestinal 
indigestion    associated    with    diarrhoea 
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yields  kindly  to  nitric  acid;  when  diar- 
rhoea is  absent  hydrochloric  acid  is  to  be 
preferred. 

Chronic  bronchitis  and  hoarseness  pro- 
duced by  singing  are  said  to  be  relieved 
by  10-minim  doses  of  dilute  nitric  acid 
(Bartholow).  In  whooping-cough  nitric 
acid  is  beneficial  after  the  subsidence  of 
the  catarrhal  stage,  though  some  claim 
that  it  shortens  the  duration  of  the  dis- 
ease. Hammond,  Bailey,  and  others  have 
used  nitric  acid  with  success  in  the  treat- 
ment of  intermittent  fever,  giving  it  in 
full  doses  every  four  or  six  hours.  It  is 
also  of  great  service  in  relieving  hepatic 
congestion,  after  the  paroxysm  has  been 
arrested  by  quinine.  It  is  best  given  com- 
bined with  the  bitters. 

Local  Uses. — Nitric  acid  used  locally 
is  caustic,  astringent,  or  stimulant  ac- 
cording as  it  is  used  pure  or  diluted. 
Pure  nitric  acid  is  one  of  the  most  effi- 
cient and  most  controllable  escharotics 
at  our  command.  The  area  of  action  may 
be  limited  by  the  application  of  a  ring 
of  oil  or  of  ointment,  and  the  depth  of 
action  by  the  application  of  alkaline  solu- 
tion or  of  soapy  water.  It  may  be  applied 
as  a  caustic  to  phagedenic  ulcers,  chan- 
croids, cancrum  oris,  and  also  hospital 
gangrene.  Warts  and  condylomatous 
growths  yield  to  its  action.  On  inopera- 
tive cancerous  growths  it  may  be  used  as 
a  palliative.  Free-bleeding  haemorrhoids 
may  be  relieved  by  touching  the  tumors 
lightly  with  the  pure  acid,  through  a 
speculum,  and  mopping  the  parts  with 
oil  liberally  after  the  acid  application. 

Its  application  may  be  rendered  pain- 
less by  allowing  as  much  cocaine  as  the 
quantity  of  acid  used  will  take  up,  to  dis- 
solve, in  it. 

In  gynecology  pure  nitric  acid  may 
be  applied  to  the  cervix  or  endometrium 
for  the  cure  of  cervical  endometritis, 
granular  endometrium,  or  of  small  fibroid 


tumors.  It  is  also  used  to  arrest  the 
haemorrhage  from  the  mucous  membrane 
which  occurs  after  the  operative  removal 
of  polypi  or  small  tumors. 

In  ehinology  nitric  acid  may  be  used, 
applied  in  a  fine  wire  probe  lightly 
wrapped  with  cotton,  to  remove  hyper- 
trophy of  the  erectile  tissue  covering  the 
middle  turbinated  bones.  A  previous  ap- 
plication of  a  4-per-cent.  solution  of  co- 
caine renders  the  application  painless. 
The  acid  should  be  applied  lightly  and 
only  over  the  space  covered  by  the  probe. 
It  may  be  repeated,  if  required,  after  the 
slough  has  separated  and  the  parts  healed. 

The  astringent  action  of  nitric  acid 
(1  to  500  parts)  is  appreciated  when  it  is 
used  to  irrigate  the  bladder  in  cases  of 
chronic  cystitis,  and  as  well  when  there 
are  phosphatic  deposits  in  the  bladder. 
The  solution  should  be  slightly  warmed 
before  using. 

Nitric  acid  as  a  stimulant  (2-per-cent. 
solution)  is  useful  when  applied  to  un- 
healthy ulcerations  and  to  irritated  and 
bleeding  haemorrhoids. 

Incidentally  we  may  note  the  use  of 
nitric  acid  as  a  test  for  detecting  the 
presence  of  albumin  in  the  urine;  the 
methods  of  applying  it  for  this  purpose 
are  given  in  full  under  Albuminuria  in 
volume  i. 

NITRITES  (including  Amyl-nitbite). 
— The  nitrites  may  be  divided  into  two 
groups:  the  inorganic,  or  mineral,  in- 
cluding the  nitrites  of  sodium  (officinal), 
barium,  calcium,  potassium,  strontium, 
and  the  compound  salt  of  cobalt  and 
potassium;  and  the  organic  group,  which 
contains  the  nitrites  of  methyl,  ethyl, 
propyl,  butyl,  and  amyl  (officinal).  These 
latter  may  be  subdivided  into  primary, 
isoprimary,  secondary,  and  tertiary  ni- 
trites. 

Sodium    nitrite    occurs    as    colorless, 
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transparent,  hexagonal  crystals  having  a 
mildly-saline  taste.  It  is  soluble  in  1 1/2 
parts  of  water  and  slightly  soluble  in  alco- 
hol. It  should  be  kept  in  a  well-stop- 
pered bottle. 

Barium  nitrite  occurs  as  a  white,  crys- 
talline powder  or  as  colorless  prisms.  It 
is  soluble  in  water  and  in  alcohol. 

Calcium  nitrite  occurs  as  deliquescent 
prisms  or  in  yellowish  masses.  It  is  freely 
soluble  in  water. 

Potassium  nitrite  occurs  as  white, 
amorphous,  deliquescent  sticks. 

Strontium  nitrite  occurs  as  a  white 
powder,  soluble  in  water. 

Cobalt  and  potassium  nitrite  (cobalt 
yellow)  occurs  as  a  yellow,  microcrystal- 
line  powder,  which  is  slightly  soluble  in 
water. 

Ethyl-nitrite  (nitrous  ether)  occurs  as 
a  yellowish,  highly-aromatic,  ethereal, 
inflammably,  and  exceedingly-volatile 
liquid.  It  is  used  in  the  form  of  a  spirit 
(spirit  of  nitrous  ether).  When  added  to 
water  it  rapidly  disintegrates,  and  should 
not  be  mixed  before  using. 

Amyl-nitrite  (iso-amyl-nitrite)  occurs 
as  a  yellowish,  transparent,  very  dif- 
fusive, unstable  liquid,  having  a  pene- 
trating, fruity  odor.  It  is  soluble  in 
chloroform,  alcohol,  and  ether.  It  should 
be  kept  away  from  the  fire  and  the  light 
in  a  dark,  well-stoppered  bottle. 

Preparations  and  Doses. — Amyl  nitris, 
U.  S.  P.,  2  to  4  minims  by  inhalation 
from  a  handkerchief  or  given  in  brandy. 

Potassii  nitris,  1/i  to  2  grains. 

Potassii  cobalto-nitris,  1/i  to  1/2  grain. 

Sodii  nitris  (U.  S.  P.),  72  to  2  grains. 

Spiritus  aetheris  nitrosi  (U.  S.  P.;  alco- 
holic solution  of  ethyl-nitrite),  1/2  to  4 
fluidrachms. 

Physiological  Action. — An  important 
feature  of  the  influence  of  amyl-nitrite 
is  that  upon  the  circulation.  The  effect 
upon  the  pulse  begins  a  few  seconds  after 


inhalation;  the  arterial  tension  is  low- 
ered to  the  utmost  point  in  from  40  to  60 
seconds,  remains  extremely  low  for  30 
seconds,  then  rises  suddenly,  and  1 1/I 
minutes  afterward  is  only  a  little  lower 
than  it  was  before  the  inhalation.  A 
small  dose  of  sodium  nitrite  (2  grains) 
distinctly  affects  the  pulse  in  from  2  to 
3  minutes;  the  point  of  the  lowest  ten- 
sion is  reached  in  from  8  to  20  minutes, 
and  any  noticeable  influence  ceases  in 
from  2  to  3  hours.  Slowness  and  irregu- 
larity of  the  pulse,  with  slight  intermis- 
sions, are  sometimes  observed,  but  these 
irregularities  become  less,  or  entirely 
disappear,  soon  after  the  administration 
of  the  drug.  The  nitrites,  in  very  small 
amounts,  affect  the  circulation.  Thus, 
Vie  grain  will  produce  a  marked  action 
in  most  people.  Experimental  evidence 
appears  to  have  shown  that  under  the  in- 
fluence of  the  nitrites  the  lungs  are  tem- 
porarily dilated,  the  work  of  the  right 
heart  being  thus  relieved  to  a  certain  ex- 
tent. Again,  they  do  not  markedly  in- 
fluence the  function  of  the  kidneys,  there 
being  no  alteration  in  the  flow  of  urine, 
notwithstanding  that  the  renal  vessels 
are  dilated.  Neither  do  they  exercise  any 
noticeable  influence  on  the  temperature, 
except  when  given  in  toxic  amounts. 
The  organic  nitrates  and  the  nitrites 
possess  similar  properties,  this  being 
due  to  the  probable  conversion  of  the 
nitrate-molecule  into  the  nitrite-mole- 
cule.   (Leech.) 

Nitrite  of  amyl  influences  the  circula- 
tion, mainly  by  paralyzing  the  muscular 
supply,  but  markedly  stimulates  the 
heart  in  every  way.  This  tends  to  in- 
duce cardiac  paralysis  and  arrest  in  dias- 
tole if  the  administration  be  unduly  pro- 
longed. It  also  causes  excitement  of  the 
motor  functions  and  a  slight  paresis  of 
the  sensory  processes  (Kraepelin).  This 
is  followed  by  loss  of  motor  activity  in 
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cases  of  poisoning,  and  paralysis  of  re- 
spiratory centres.  The  blood  is  also  af- 
fected, methaemoglobin  being  formed  out 
of  the  corpuscular  haemoglobin. 

Experiments  on  animals  show  that  in 
mice  sodium  nitrite  causes  death  by  its 
action  on  the  haemoglobin,  and  not  by 
any  direct  poisonous  action  on  the  tis- 
sues. A  fatal  dose  of  nitrite  may  be 
recovered  from  if  the  tissues  are  sup- 
plied with  a  sufficiency  of  oxygen.  Very 
large  doses  of  sodium  nitrite  (1.3 
grammes  per  kilo  of  body- weight)  caused 
death  of  the  animal  within  fifty  minutes, 
even  when  the  animal  was  kept  in  oxy- 
gen at  high  pressure,  the  fatal  result  be- 
ing due  to  the  action  01  the  drug  upon 
the  tissues.  The  same  dose  caused  death 
in  under  twelve  minutes,  if  the  animal 
remained  in  the  air  at  the  ordinary 
pressure. 

Amyl-nitrite  and  also  isobutyl-nitrite 
were  found  to  cause  death  even  in  com- 
pressed oxygen,  but  the  time  between 
the  administration  and  the  fatal  event 
was  five  or  six  times  the  time  required 
when  the  animal  was  in  ordinary  air. 
Amyl-nitrite  causes  death  in  air  solely 
in  virtue  of  the  action  of  the  nitrite 
group  upon  the  haemoglobin;  in  com- 
pressed oxygen  death  is  caused  by  the 
amyl  group. 

Nitroglycerin  in  mice  and  rabbits  is 
only  slightly  poisonous;  in  very  large 
doses  poisonous  effects  are  produced 
from  the  direct  action  of  the  drug  on 
the  tissues,  before  any  symptoms  are 
produced  by  decomposition  of  the  haemo- 
globin, or  nitrite  formation.  Compressed 
oxygen  in  no  way  relieved  the  symptoms. 

Number  of  experiments  made  upon  the 
blood-changes  produced  by  the  nitrites. 
These  drugs  convert  haemoglobin  not 
simply  into  methaemoglobin,  but  into 
what  appears  to  be  a  mixture  of  met- 
haemoglobin and  nitric-oxide  haemoglo- 
bin. This  conversion  is  never  complete  in 
the  living  body;  the  maximum  of  change 
found  at  death  was  91  per  cent.,  9  per 
cent,  of  the  haemoglobin  being  left  un- 
altered; in  non-lethal  doses  of  sodium 
nitrite  56.5  per  cent,  of  altered  haemo- 
globin was  found  in  a  rabbit  which 
afterward  recovered. 


Amyl-nitrite  converts  haemoglobin  at 
first  into  a  mixture  of  methaemoglobin 
and  nitric-oxide  haemoglobin,  but  if  ex- 
cess of  the  drug  is  allowed  to  act,  a  fur- 
ther change  into  photomethaemoglobin 
occurs,  and  still  further  changes  result 
from  a  more  prolonged  action. 

In  men  and  other  animals  after  over- 
doses of  sodium  nitrite  the  cyanosis  is 
undoubtedly  due  to  the  changes  in  the 
haemoglobin;  the  other  symptoms — such 
as  palpitation,  throbbing  of  the  head, 
headache,  nausea,  and  loss  of  muscular 
power — are  exactly  similar  to  those  met 
with  in  cases  of  carbonic-oxide  poison- 
ing, and  are  characteristic  effects  of  de- 
fective oxygen-supply  to  the  tissues. 

From  the  fact  Lhat  only  ten  grains  or 
even  less  are  required  to  produce  serious 
symptoms  in  men,   it  would  seem  that 
a  much  smaller  dose  per  kilo  of  body- 
weight  affects  the  blood  in  men  than  in 
mice   and   rabbits.     J.    Haldane,   R.   H. 
Makgill,  and  A.  E.  Mavrogordato  (Jour, 
of  Phys.,  Mar.,  '97). 
Poisoning-  by  the  Nitrites. — The  symp- 
toms  of   poisoning  by  amyl-nitrite   are 
throbbing  headache,  flushed  face,  sense 
of  heat,  tumultuous  heart's  action,  and 
diminished  sensibility,  mobility,  and  re- 
flexes.    Eecovery  has  followed   from  a 
dose  of  12  grammes  (3  drachms).    Death 
mainly  occurs  as  the  result  of  paralysis 
of  the  respiratory  centres. 

Treatment  of  Poisoning. — If  the  poison 
has  been  swallowed,  evacuation  of  the 
stomach  is  desirable,  providing  the  pa- 
|  tient  is  seen  soon  enough.  The  recum- 
bent position  and  an  abundance  of  fresh 
air  may  be  supplemented  advantageously 
by  the  use  of  artificial  respiration  and  the 
administration  of  stimulants,  strychnine, 
ergot,  and  digitalis  by  hypodermic  injec- 
tion, or  by  the  mouth  if  the  patient  can 
swallow. 

In  a  case  of  poisoning  by  amyl-nitrite 
cocaine  successfully  employed  as  an  anti- 
dote. The  patient  had  accidently  spilled 
46  minims  on  the  bosom  of  her  dress 
and  had  not  immediately  changed  it. 
She  complained  of  the  most  violent  head- 
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ache,  palpitation,  dimness  of  vision,  and 
yellow    vision.      Consciousness    was    re- 
tained, the  gait  was  staggering,  and  the 
carotids  pulsated  violently.     Fifteen  and 
one-half  minims  of  a  5-per-cent. -cocaine 
solution    were    injected    subcutaneously, 
and  in  a  few  minutes  the  worst  symp- 
toms of  the  poisoning  subsided,  and  in 
fifteen  minutes  quite  disappeared.    Schil- 
ling (Med.  Press  and  Circ,  Nov.  29,  '93). 
Therapeutics. — The  general  therapeu- 
tic indications  of  the  various  members  of 
this  group  are  very  similar.     The  choice 
of  the  remedy  and  the  method  of  admin- 
istration will  depend  upon  the  desired 
rapidity  of  action  and  permanence  of  ef- 
fects, modified  by  any  untoward  or  char- 
acteristic symptom  which  may  follow  the 
administration  of  any  individual  member 
of  this  group.    When  rapidity  of  action  is 
desired,   amyl-nitrite  claims  first  place. 
When  a  prolonged  effect  is  desired,  so- 
dium   or    potassium    nitrite    or,    better, 
potassium  cobalto-nitrite  may  be  used. 
Gastric  irritation  occasionally  follows  the 
use  of  the  nitrites  of  sodium,  potassium, 
and  ethyl.     Headache  more  frequently 
follows  the  use  of  the  amyl,  isobutyl,  and 
propyl  compounds,  and,  less  often,  after 
the  nitrites  of  sodium  and  ethyl.     The 
pulse  is  most  accelerated  by  the  amyl- 
nitrites;   sodium  and  ethyl-nitrites  cause 
only  slight  acceleration.     Isobutyl  and 
secondary  propyl   compounds   are   more 
active    in    lowering    the    blood-pressure 
(Cash).    Isobutyl-nitrite  is  more  reliable 
than  amyl-nitrite  for  the  relief  of  anginal 
pains    (Leech).      Ethyl-nitrite    and   the 
officinal  spirit  of  nitrous  ether  act  espe- 
cially on  the  skin  and  kidneys,  increasing 
the  perspiration  and  the  secretion  of  the 
urine. 

The  general  indications  for  the  ex- 
hibition of  the  nitrites  are  primarily: 
the  presence  of  general  or  local  muscular 
spasm,  and,  secondarily,  the  presence  of 
pain  incident  thereto.  The  nitrites  are 
therefore  valuable  in  various  cardiac,  pul- 


monary, and  nervous  disorders  attended 
by  angiospasm  and  increased  blood-press- 
ure (high  arterial  tension). 

Caediac  Disorders. — In  angina  pec- 
toris we  note  the  presence  of  cardiac  dis- 
tress, associated  with  radiating  muscular 
pain  and  increased  arterial  tension:  a 
symptom-complex  controlled  and  re- 
lieved by  the  exhibition  of  the  nitrites. 
Amyl-nitrite  is  generally  preferred  at  the 
time  of  the  paroxysm;  the  alkaline  ni- 
trites may  be  used  in  the  intervals,  as 
their  action  is  more  prolonged. 

For  prompt  and  immediate  relief  to 
the  pain  of  angina,  or  breathlessness  due 
to  vasomotor  and  bronchial  spasm,  that 
so  often  accompanies  the  senile  heart, 
there  are  two  drugs  of  supreme  impor- 
tance,— nitrite  of  amyl  and  nitroglycerin, 
— the  latter  having  the  most  persistent 
action,  and  being,  therefore,  preferable. 
The  tablets  containing  Vioo  grain  are  the 
most  convenient.  One  or  two  of  these 
may  be  taken  on  any  indication  of  pain 
or  spasm,  and  the  dose  may  be  repeated 
several  times  a  day  if  required.  Balfour 
(Edinburgh  Med.  Jour.,  June,  '91). 

[Grainger  Stewart  has  pointed  out 
that  nitrite  of  amyl  has  a  direct  effect 
on  nervous  structures,  and  that  it  re- 
lieves other  forms  of  neuralgia.  Patient 
personally  seen,  however,  with  his  coun- 
tenance purple  and  the  vessels  almost 
bursting  from  overengorgement,  due  to 
the  influence  of  nitrite  of  amyl,  without 
experiencing  the  slightest  relief  to  his 
anginal  attack.  Still,  it  is  readily  ad- 
mitted that  nitrite  of  amyl  and  its  allies 
do  relieve  some  anginal  attacks,  and  to 
a  certain  extent,  and  in  some  cases,  by 
the  lowering  of  the  vascular  tension, 
without,  however,  admitting  that  there 
is  a  direct  causal  relationship  between 
the  anginal  attacks  and  heightened  ar- 
terial tension.  E.  N.  Whittier  and 
E.  M.  Geeene,  Assoc.  Eds.,  Annual,  '94.] 
Sodium  nitrite  being  stable,  may  re- 
place the  less  stable  amyl-  and  ethyl- 
nitrites.  It  dilates  all  the  arterioles 
rapidly,  and  thus  soon  relieves  the  heart. 
Disagreeable  symptoms  may  be  overcome 
by  prescribing  it  with  ammonia-water 
or  spirit  of  chloroform  and  small  dosea 
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of  morphine.  It  is  most  useful  in  an- 
ginal affections  and  in  irregular  heart- 
action.  To  obtain  most  benefit  from  its 
use  it  should  be  continued  some  time 
after  all  symptoms  have  passed  off.  The 
maximum  dose  is  4  or  at  most  5  grains, 
and  generally  1  or  2  grains  are  enough. 
Graves's  disease  would  appear  to  be  ag- 
gravated, and  bronchitis  and  asthma  are 
not  benefited  by  its  use.  Gordon  Sharp 
(Practitioner,  May,  '94). 

In  cardiac  dyspnoea  the  nitrites  are 
valuable,  caution,  however,  should  be  ob- 
served not  to  exceed  5  minims  of  amyl- 
nitrite  by  inhalation  where  fatty  degen- 
eration is  present.  H.  C.  Wood  recom- 
mends the  nitrites  in  aortic  insufficiency 
with  excessive  hypertrophy  and  severe 
frontal  headache. 

In  syncope  and  cardiac  failure  follow- 
ing general  anaasthesia  (especially  chlo- 
roform), shock,  etc.,  amyl-nitrite  by  in- 
halation is  strongly  recommended  by  Ed- 
ward Eiee. 

Case  of  girl,  aged  7  years,  who  sud- 
denly ceased  respiration  during  tenotomy 
for  squint  under  chloroform  anaesthesia. 
Head  and  shoulders  were  lowered,  and 
artificial  respiration  begun,  but  the  child 
appeared  quite  dead. 

Amyl-nitrite  was  poured  on  a  piece  of 
lint,  and  held  over  the  nose  and  mouth; 
but  for  some  time  there  was  no  response, 
so  more  and  more  nitrite  was  poured  on 
the  lint,  till  at  last  a  sob  was  heard 
during  the  interval  between  the  artificial 
respiratory  movements.  Still  keeping 
these  up,  sure  signs  of  life  appeared,  and 
the  operation  was  concluded.  G.  E. 
Walker   (Brit.  Med.  Jour.,  Aug.  7,  '97). 

Pulmonary  Disorders. — The  use  of 
the  nitrite  of  amyl  has  been  suggested 
for  the  relief  of  the  dyspnoea  of  asthma 
and  bronchitis.  Its  influence  is,  however, 
too  short,  and  the  amelioration  is  only 
temporary.  Better  results  follow  the  use 
of  the  alkaline  nitrites,  since  they  disin- 
tegrate more  slowly  and  their  effects  are, 
therefore,  more  prolonged.  Their  action 
is  also  less  sudden.    In  nervous  asthma, 


when  the  attacks  are  periodical,  the  in- 
halation of  a  few  drops  of  amyl-nitrite 
will  be  found  useful  at  the  beginning  of 
the  paroxysm,  followed,  if  necessary,  by 
small  doses  of  sodium  or  ethyl-  nitrite  or 
nitroglycerin  for  more  permanent  effects. 
In  urasmic  dj'spncea  the  effects  of  amyl- 
nitrite  are  too  transient.    Bals  and  Brog- 
lis  recommend  the  tertiary  nitrite  of  amyl 
(not  official)  by  inhalation  in  rather  large 
doses   (SO   to    100   drops   daily).      They 
claim  that  it  does  not  cause  heat,  tension, 
throbbing  of  the  head,  or  other  incon- 
venience, and  is,  moreover,  an  hypnotic. 
Nitrite  of  amyl  best  administered  in  a 
mixture  combined  with  glycerin,  3  min- 
ims to  1  drachm,  adding  3  drachms  of 
water,    and    taken    at   intervals   in    the 
course  of  an  hour;     it  may  be  further 
diluted,  if  desired.     Sir  B.  W.  Richard- 
son  (Asclepiad,  4th  Qr.,  '94-'95). 

Nervous  Disorders.  —  In  epilepsy 
the  inhalation  of  amyl-nitrite  during  the 
aura  will  ward  off  the  paroxysm.  In 
rrj'sterical  paroxysm,  catalepsy,  and  hys- 
tero-epilepsy,  the  attacks  may  be  cut 
short  by  repeated  inhalations  of  the  same 
remedy;  it  is  especially  useful  in  the 
emergencies  of  these  diseases.  In  tetanus 
a  severe  paroxj'sm  of  muscular  spasm  is 
often  present  while  the  patient  is  being 
fed.  Here  the  inhalation  of  a  few  drops 
of  amyl-nitrite  may  avert  death  by  re- 
laxing the  tonic  spasm  of  the  respiratory 
muscles.  In  cerebral  anaemia  the  effects 
of  the  nitrites  are  beneficial,  but  transi- 
tory. The  vertigo  of  seasickness  may  be 
relieved  by  inhaling  a  few  drops  of  amyl- 
nitrite  upon  the  first  appearance  of  the 
nausea  (A.  L.  Loomis).  In  Baynaud's 
disease  J.  T.  Eskridge  advises  inhalations 
of  amyl-nitrite  in  the  stages  of  asphyxia 
and  syncope;  relief  follows  the  prompt 
dilatation  of  the  capillaries  through  the 
action  of  the  remedy. 

Inhalations  of  nitrite  of  amyl  recom- 
mended in  epilepsy  before  the  convul- 
sions.   It  may  also  be  used  in  the  treat- 
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ment  of  pertussis.  J.  P.  Parkinson 
(Brit.  Med.  Jour.,  Sept.  14,  '93). 
Gynecological  Disorders. — The  re- 
flex vasomotor  disturbances  of  the  cli- 
macteric and  menstrual  periods,  de- 
pressed mental  condition,  cold  hands  and 
feet,  peculiar  flushings,  hysterical  mani- 
festations, and  at  times  pain  are  relieved 
by  the  nitrites. 

Value  of  amyl-nitrite  often  verified  for 
the  relief  of  the  peculiar  flushings  and 
depressed  mental  condition  of  the 
climacteric  period  in  the  female;  as  also 
for  the  nervous  and  hysterical  troubles 
of  younger  women,  characterized  by 
suffocating  spells,  spasms,  cold  hands  and 
feet,  etc.  In  these  cases  the  remedy  may 
be  employed  internally,  in  doses  of  from 
Viooo  to  Vioo  of  a  drop  in  cold  water, 
or  in  larger  amounts  by  inhalations. 
Arthur  Devoe  (Med.  Summary,  Mar., 
'92). 

Tachycardia   of   menopause.     Solution 
of  nitrite  of  amyl,  5  minims  to  the  ounce 
of  water,  a  teaspoonful  every  fifteen  min- 
utes until  relieved.     Baldwin   (Brooklyn 
Med.  Jour.,  Nov.,  '95). 
Neuralgia. — Neuralgic  dysmenor- 
rhea, when  due  to  muscular  spasm,  is 
promptly  relieved  by  the  inhalation  of  a 
few  drops  of  amyl-nitrite  (Mary  Putnam- 
Jacoby).     Migraine  attended  by  angio- 
spasm and  headache  due  to  cerebral  anae- 
mia are  relieved  by  amyl-nitrite  inhala- 
tions. 

Antidotal  Uses. — Eiidsky  describes 
an  interesting  case  of  cocaine  poisoning 
in  which  nitrite  of  amyl  proved  to  be  an 
efficient  antidote.  Several  cases  have 
since  been  reported.  H.  C.  Wood  advises 
the  use  of  amyl-nitrite  inhalations  to 
lessen  the  spinal  reflexes  in  cases  of 
strychnine  poisoning.  He  has  demon- 
strated, by  experiment,  recovery  after  the 
administration  of  double  the  ordinary 
fatal  dose  of  strychnine,  through  the  use 
of  amyl-nitrite  as  the  only  antidote. 

Case  of  poisoning  by  cocaine  in  which 
nitrite  of  amyl  proved  to  be  a  successful 
antidote.     Case  in  which  woman  took  1 


grain  of  hydrochlcrate  of  cocaine  for 
headache.  A  drachm  of  ipecacuanha 
produced  no  vomiting  and  nitrite  of 
amyl  was  then  resorted  to,  through  in- 
halations by  means  of  a  handkerchief, 
this  being  about  40  minutes  after  the 
taking  of  cocaine.  Almost  instantly  the 
cyanosis  and  pallor  of  the  face  disap- 
peared, respiration  became  freer,  and  the 
pulse  fuller  and  slower.  An  hour  after- 
ward a  relapse  occurred,  but  was  again 
immediately  relieved  by  inhalations  of 
the  nitrite  of  amyl.  Twelve  drops,  in 
all,  of  the  amyl-nitrite  were  inhaled,  and 
for  internal  administration,  as  adjuvants, 
wine  and  infusion  of  black  coffee  were 
given.  Recovery  finally  took  place. 
Alexander  P.  Rudsky  (Med.  Obozrenije, 
No.  5,  '90). 

C.  Sumner  Witherstine, 

Philadelphia. 

NITROBENZENE.— Nitrobenzene  (ni- 
trobenzol,  essence  of  mirbane,  oil  of  mir- 
bane,  artificial  oil  of  bitter  almonds)  is 
an  almost  colorless  oily  liquid,  having  a 
very  sweet  taste  and  the  odor  of  bitter 
almonds.  It  is  used  in  the  manufacture 
of  perfumes  and  in  the  aniline  industry. 
It  is  never  used  medicinally.  It  is  of  in- 
terest to  the  physician  only  on  account  of 
its  poisonous  properties. 

Poisoning  by  Nitrobenzene. — The  in- 
halation of  the  fumes  of  nitrobenzene 
produce  a  sense  of  weariness,  headache, 
numbness  in  the  head,  confusion,  and 
drowsiness.  There  is  marked  cyanosis, 
the  lips  become  bluish,  and,  later,  nearly 
black.  Convulsions  may  ensue  and  death 
may  follow  by  asphyxia.  When  taken 
internally,  the  appearance  of  the  symp- 
toms may  be  somewhat  delayed  and,  in 
addition  to  the  symptoms  before  named, 
the  whole  body  may  acquire  a  bluish 
color,  the  pupils  dilate;  the  respiration 
become  rapid,  irregular,  and  shallow;  the 
pulse  become  accelerated  and  thready, 
later  imperceptible;  the  muscles  com- 
pletely relaxed,  and  consciousness  may  be 
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lost.     Death  has  occurred  after  taking 
nine  drops  internally. 

Treatment  of  Poisoning  by  Nitroben- 
zene.— If  poisoning  has  occurred  from 
inhalation,  benefit  is  obtained  from  cold 
applications  to  the  head,  warmth  applied 
to  the  trunk  and  extremities  by  means  of 
hot-water  bags  or  bottles,  stimulants, 
hypodermics  of  strychnine,  and  the  use 
of  massage  and  artificial  respiration.  If 
the  poison  has  been  taken  internally,  the 
use  of  apomorphine  or  other  emetics  fol- 
lowed by  lavage  of  the  stomach  and  lib- 
eral doses  of  hydrated  oxide  of  iron, 
whisky,  dilute  ammonia,  etc.,  is  indi- 
cated. 

NITROaLYCERI  N.— Nitroglycerin 
(glonoin,  trinitrin,  or  glyeeryl-trinitrite) 
is  used  in  medicine  only  in  diluted  form. 
In  the  pure  state  it  is  a  violent  explosive. 
Two  solutions  are  in  use:  a  watery  and 
an  alcoholic  solution.  The  latter  only  is 
official. 

Physiological  Action. — In  general,  its 
action  is  similar  to  that  of  the  nitrites, 
being,  however,  slower  but  more  per- 
manent than  that  of  amyl-nitrite,  and 
influencing  the  vascular  system  more 
quickly  than  sodium  nitrite,  but  with 
greater  and  more  lasting  headache. 

Preparations  and  Doses. — Spiritus  glo- 
noini,  U.  S.  P.  (1-per-cent.  solution  in 
alcohol),  y4  to  1  drop. 

The  common  practice  is  to  begin  with 
Vim  grain  -of  nitroglycerin  and  increase 
this  gradually  as  may  be  necessary  to 
get  the  desired  effect.  One-half  this  dose 
has  over  and  over  again  relieved  the  car- 
diac asthma  or  other  conditions,  with  al- 
most complete  avoidance  of  the  headache 
and  other  disagreeable  symptoms.  Satis- 
factory results  from  the  use  of  nitro- 
glycerin in  doses  of  Viom  grain  have  been 
obtained.  Again,  tolerance  of  the  drug 
comes  on  rapidly,  the  smaller  the  begin- 
ning dose,  the  greater  the  chance  to  in- 
crease it  and  still  keep  it  within  reason- 
able  limits.      To    combine    nitroglycerin 


with  digitalis  and  other  heart-tonics  is 
unscientific  and  illogical.  The  effect  of 
the  nitrite  comes  on  at  once,  while  the 
effect  of  the  digitalis  cannot  be  looked 
for  until  hours  later.  Parker  (Physician 
and  Surgeon,  May,  1900). 

Poisoning  by  Nitroglycerin.  —  The 

symptoms  of  poisoning  by  nitroglycerin 
are  similar  to  those  of  poisoning  by  the 
nitrites.  It  is  interesting  to  note  in  this 
connection,  however,  that  patients  rap- 
idly acquire  a  tolerance  to  this  drug.  G. 
E.  Eeading  records  a  case  of  chronic  ne- 
phritis in  which,  after  a  year  of  treat- 
ment, 1  drachm  of  a  10-per-cent;  solution 
(6  grains  of  nitroglycerin)  was  taken 
daily  with  apparent  cure  of  the  symp- 
toms. D.  D.  Stewart  has  reported  similar 
cases. 

The  treatment  of  poisoning  by  nitro- 
glycerin is  similar  to  that  of  poisoning 
by  the  nitrites. 

Therapeutics.  —  Circulatory  Disor- 
ders.— Nitroglycerin  is  a  valuable  rem- 
edy in  the  treatment  of  angina  pectoris. 
While  amyl-nitrite  is  generally  conceded 
to  be  the  best  remedy  for  relieving  a 
paroxysm  on  account  of  the  rapidity  with 
which  it  acts,  nitroglycerin  is  preferable 
at  other  times  by  reason  of  its  more  per- 
manent influence.  It  is  always  well  to 
begin  with  small  doses  until  the  suscep- 
tibility of  the  patient  is  ascertained,  as 
small  doses  affect  some  persons  pro- 
foundly. Hoffman  advises  beginning 
with  an  hypodermic  dose  of  1/120  to  1/fsa 
grain.  When  the  susceptibility  is  ascer- 
tained, the  best  effects  are  produced  by 
pushing  the  remedy  to  the  point  of  toler- 
ance. Larger  doses  are  necessary  in  this 
disease  than  in  almost  any  other  spas- 
modic affection.  Leech  had  to  raise  the 
dose  to  20  minims  of  1-per-cent.  solution, 
and  a  larger  dose  may  be  required.  Car- 
diac and  pulmonary  dyspnoea  are  relieved 
by  nitroglycerin,  but,  as  in  the  use  of  the 
nitrites,  great  care  should  be  exercised  if 
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the  patient  has  a  fatty  heart.  Bartholow 
has  advised  nitroglycerin  in  certain  cases 
of  anaemia. 

Conclusions  in  regard  to  nitroglycerin 
are  as  follow:  1.  It  is  only  when  deal- 
ing with  arteries  in  which  there  is  no 
more  than  the  normal  tonicity  of  the 
walls  that  the  drug  is  liable  to  produce 
disagreeable  effects.  Under  this  condi- 
tion it  should  be  administered  with  cau- 
tion and  in  small  doses.  2.  In  cases  of 
arterial  tension  the  drug  can  be  used 
more  freely  than  has  been  customary 
among  practitioners,  the  dose  being  pro- 
portioned to  the  degree  of  tension.  3. 
In  cases  of  arterial  tension  tolerance  of 
the  drug  is  rapidly  acquired,  and  by  a 
slight  increase  day  by  day  very  large 
doses  can  soon  be  taken  with  safety,  the 
constant  guide  being  the  degree  of  ten- 
sion in  the  arterial  wall.  W.  L.  Arm- 
strong  (Med.  News,  Oct.  31,  '96). 

In  angina  pectoris  nitroglycerin  should 
be  used,  and  its  dosage  should  be  pushed 
to  the  requirements  of  the  case.  Nitrite 
of  amyl  is  preferred  to  meet  the  parox- 
ysms. Commencing  with  doses  of  nitro- 
glycerin of  V,00  grain  three  times  a  day. 
they  should  be  increased  until  the  pa- 
tient takes  four  or  five  or  even  more 
times  as  much  three  times  a  day — care 
being  taken  to  select  an  active  prepara- 
tion, and  being  guided  by  the  flushing 
of  the  face  and  throbbing  of  the  head 
as  to  its  activity.  Osier  (N.  Y.  Med. 
Jour.,  Nov.-Dec,  '96). 

The  vaunted  efficacy  of  glonoin  in  all 
cases  of  sudden  heart -failure  is  based  on 
a  misunderstanding  of  its  physiological 
action.  Where  the  heart  is  simply  tired 
and  flagging  from  overwork,  glonoin  is 
of  value.  In  pneumonia  and  hypostatic 
congestion  of  the  lungs,  where  the  right 
heart  is  unusually  taxed,  both  in  its 
capacity  and  in  the  work  to  be  done, 
glonoin  meets  the  condition.  The  effect, 
as  some  writer  has  said,  is  like  bleeding 
a  patient  into  himself,  but  it  has  this 
decided  advantage  over  venesection:  that 
the  blood  is  left  in  the  body  for  future 
use.  In  all  conditions  of  sudden  increase 
of  arterial  tension  from  acute  or  chronic 
disease  and  consequent  embarrassment 
of    the    heart,    glonoin    will    invariably 


prove  valuable.  In  heart-failure  from 
disease  of  the  heart-muscle  or  lesions  of 
the  valves  the  drug  is  contra-indicated. 
H.  E.  Lewis  (Merck's  Archives,  May, 
1901). 

Frequently  in  acute  collapse,  or  when 
cardiac  weakness  has  reached  the  point 
of  causing  the  pulse  to  become  dicrotic, 
nitroglycerin  is  given  at  frequent  inter- 
vals with  the  idea  of  diminishing  the 
work  of  the  heart.  In  acute  cardiac 
collapse  Romberg  has  shown  that  there 
is  already  vasomotor  or  paralysis,  and 
that  the  failure  is  more  vascular  than 
cardiac,  and  nitroglycerin  cannot  under 
these  circumstances  relieve  the  condi- 
tion. In  the  later  stages  of  the  disease, 
when  the  pulse  is  dicrotic,  the  dicrotism 
is  due  to  the  relaxed  condition  of  the 
arteries,  and  the  giving  of  nitroglycerin 
does  not  relieve  the  heart,  but  on  the 
other  hand  destroys  the  normal  control 
of  the  circulatory  system.  Nitroglycerin 
should  only  be  given  when  arterial  ten- 
sion is  relatively  too  high  for  the  car- 
diac power,  and  then  only  to  carry  the 
patient  over  the  immediate  danger.  It 
is  not  a  drag  that  should  be  given  con- 
tinuous^ for  any  length  of  time. 
Lefevre  (Medical  News,  Jan.  2,  1904). 

Eespieatort  Disorders. — Spasmodic 
asthma  in  the  early  stage,  before  any 
serious  structural  changes  have  taken 
place,  is  favorably  influenced  by  nitro- 
glycerin. The  engorgement  of  the  mu- 
cous membranes  of  the  bronchial  tubes  is 
relieved  and  the  tension  on  the  organs  of 
circulation  is  lessened.  Hiccough,  per- 
tussis, and  laryngismus  stridulus  are  re- 
lieved by  nitroglycerin.  A.  H.  Smith 
recommends  drop  doses  of  a  1-per-cent. 
solution  for  threatened  collapse  in  pneu- 
monia. 

Renal  Disorders. — In  Bright's  dis- 
ease nitroglycerin  lessens  the  arterial  ten- 
sion and  relieves  heart-strain.  Here  it  is 
again  best  to  begin  with  small  doses  and 
increase,  as  tolerance  at  each  step  is 
established.  (Bartholow,  Bobson,  Da 
Costa,  et  al.) 
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Gastro-Intestinal  Disorders. — Ni- 
troglycerin is  advised  by  Humphreys 
against  all  kinds  of  vomiting,  except  that 
of  pregnancy  and  of  peritonitis.  Keflex 
vomiting  is  especially  amenable  to  its 
favorable  influence. 

Seasickness  is  often  relieved  with  great 
promptness  by  nitroglycerin.  It  will  re- 
lieve the  pain  in  gastralgia.  Nitroglyc- 
erin is  of  especial  value  in  the  algid  stage 
of  cholera.  One  or  two  drops  of  a  1-per- 
cent, solution  on  the  tongue  dilates  the 
peripheral  blood-vessels,  diminishes  the 
blood-pressure,  and  relieves  the  heart. 
(Trussewitsch.) 

Nervous  Disorders.  —  In  cases  of 
hystero-epilepsy  Vioo  grain  of  nitroglyc- 
erin administered  hypodermically  will 
control  the  spasm.  In  epilepsy  nitro- 
glycerin is  not  so  efficient  to  prevent  the 
attack  as  amyl-nitrite.  In  Raynaud's  dis- 
ease great  relief  follows  the  administra- 
tion of  yi00-grain  doses  of  nitroglycerin 
three  times  daily.  A  large  number  of 
rebellious  cases  of  sciatica  have  been 
cured  through  the  use  of  nitroglycerin 
(Mikhalkine  and  Krauss). 

In  migraine,  with  blanched  face,  nitro- 
glycerin is  strongly  indicated.  In  mi- 
grainous headaches,  when  the  paroxysms 
are  periodical,  Gowers  advises  the  admin- 
istration of  the  remedy  three  times  daily. 
In  neuralgia  of  the  trigeminal  nerve  due 
to  insufficient  blood-supply,  nitroglycerin 
is  a  reliable  remedy.  In  cephalalgia  due 
to  cerebral  anaemia  it  affords  prompt  re- 
lief. It  has  also  proved  valuable  in  sci- 
atica. 

Seven  cases  in  which  nitroglycerin  was 
used  in  the  treatment  of  sciatica. 

Of  these  seven  patients,  all  received 
marked  benefit  from  the  very  beginning 
of  this  mode  of  treatment.  In  the  acute 
cases  they  recovered  in  from  ten  days  to 
a  month;  in  the  chronic  cases  they  im- 
proved notably,  and  gained  daily. 

The  drug  was  administered  in  the  form 
of  a  1-per-cent.  alcoholic  solution,  begin- 


ning with  the  dose  of  1  minim  three 
times  a  day,  and  increasing  up  to  4 
minims  if  found  necessary,  or  in  the 
form  of  tablets  containing  V100  grain 
given  three  times  daily.  Bitter  tonics, 
codliver-oil,  etc.,  and  other  measures  for 
improving  the  general  conditions  were 
also  employed. 

The  only  discomforts  arising  from  the 
use  of  the  drug  were  congestive  head- 
ache and  flushing  of  the  face,  sometimes 
following  the  first  dose  of  the  medicine, 
sometimes  supervening  only  when  the 
maximum  doses  were  administered.  To 
counteract  these  effects  bromides  may  be 
given.  Krauss  (N.  Y.  Med.  Jour.,  Feb. 
29,  '96). 

Miscellaneous  Disorders. — The 
cold  stage  of  intermittent  fever  may  be 
aborted  by  the  hypodermic  administra- 
tion of  nitroglycerin  or  by  the  inhalation 
of  amyl-nitrite.  A  few  drops  of  a  1-per- 
cent, solution  of  nitroglycerin  on  the 
tongue  is  said  to  relieve  the  craving  for 
opium  (J.  V.  Shoemaker). 

For  the  relief  of  muscular  spasm,  pres- 
ent in  renal  and  hepatic  colic,  there  is 
no  more  powerful  remedy  than  nitro- 
glycerin, and  the  same  is  true  in  cases 
of  spasms  of  the  bowels  and  stomach, 
whatever  their  source.  The  drug  acts 
more  promptly  when  given  by  the  mouth 
than  when  administered  hypodermically. 
J.  H.  Upshur  (Va.  Med.  Monthly,  Feb., 
'91). 

Case  of  gall-stone  colic  promptly  re- 
lieved by  nitroglycerin.  The  use  of 
nitroglycerin  in  biliary  colic  is  suggested 
by  its  known  paralyzing  action  on  un- 
striped  muscular  tissue.  Presumably  it 
relaxes  the  spasm  of  the  gall-bladder  and 
ducts.  G.  L.  Turnbull  (Lancet,  1,  p.  353, 
'96). 

Nitroglycerin  used  as  an  haemostatic 
in  four  cases  of  haemoptysis  with  uni- 
formly favorable  results.  L.  W.  Flick 
(Phila.  Med.  Jour.,  Feb.   12,  '98). 

Antidotal  Uses.  —  In  poisoning  by 
illuminating  gas  nitroglycerin  adminis- 
tered hypodermically  acts  as  a  prompt 
restorative.  Speer  records  a  case  in 
which  nitroglycerin  was  successfully  used 
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as  an  antidote  in  morphine  poisoning,  6 
grains  of  morphine  having  been  taken 
by  a  lad  aged  17  years.  An  injection  of 
V6o  grain  was  soon  followed  by  an  im- 
provement in  the  respiration,  and,  in 
half  an  hour,  by  vomiting,  after  which 
Vioo  grain  was  given.  Two  hours  later 
the  patient  was  out  of  danger. 

One-fiftieth  grain  of  nitroglycerin  ad- 
ministered hypodernrically  to  a  girl 
poisoned  with  illuminating  gas,  with  the 
happiest  results.  She 'had  been  exposed 
to  the  injurious  effects  of  the  gas  for 
seven  hours,  and  when  seen  was  per- 
fectly comatose  and  unable  to  swallow. 
W.  C.  Eloman  (N.  Y.  Med.  Jour.,  Oct. 
26,  '93). 

NITROUS  OXIDE.— Nitrous  oxide  (ni- 
trogen monoxide,  protoxide  of  nitrogen, 
laughinggas)  is  a  colorless,  transparent 
gas  of  neutral  reaction,  sweetish  taste, 
and  almost  odorless.  It  may  be  made  by 
heating  ammonium  nitrate  in  a  flask  or 
retort,  which  decomposes  it  into  nitrous- 
oxide  gas  and  water.  To  free  it  from 
any  trace  of  acid  or  nitric  oxide  the  gas 
should  be  passed  through  a  solution  of 
potassium  hydrate,  then  through  a  solu- 
tion of  ferrous  sulphate,  and  finally  be 
left  in  an  inverted  jar  over  water  for 
twenty-four  hours.  The  gas  may  be 
liquefied  by  pressure:  a  fact  that  enables 
it  to  be  carried  about  in  cylinders.  It  is 
readily  converted  into  the  gaseous  state 
when  wanted  by  allowing  it  to  escape  into 
a  rubber  bag,  the  relief  from  pressure  in- 
ducing the  change  of  state  from  liquid  to 
gas.  Nitrous-oxide  gas  was  discovered  by 
Priestly.  Its  anaesthetic  properties  were 
first  recognized  by  Sir  Humphry  Davy. 
It  was  first  used  practically  by  Horace 
Wells,  a  dentist  of  Hartford,  Conn. 

Physiological  Action.  —  Hare  and 
Cerna  summarize  the  physiological  ac- 
tion of  nitrous-oxide  gas  as  follows:  It 
causes  a  rise  of  arterial  pressure,  fol- 
lowed by  a  fall,  the  rise  being  due  to 


vasomotor  stimulation  and  the  fall  to 
vasomotor  palsy.  There  is  also  marked 
slowing  of  the  heart,  which  is  believed 
to  be  due  to  stimulation  of  the  inhibi- 
tory centre  in  the  medulla  oblongata. 
Finally,  the  slow  pulse  is  changed  into  a 
very  rapid  one,  due  to  vagal  palsy.  Ex- 
periments prove  that  the  cause  of  the 
anaesthesia  produced  by  this  gas  is  due 
to  asphyxia;  for,  if  enough  oxygen  be  in- 
haled simultaneously  to  equal  the  pro- 
portion of  oxygen  in  ordinary  air,  anaes- 
thesia does  not  appear.  This  addition 
of  oxygen  prevented  the  rise  of  arterial 
pressure  usually  produced  by  the  gas, 
but  did  not  interfere  with  the  changes 
in  the  pulse-rate  and  force.  For  this 
reason  it  is  believed  that  the  action  of 
the  remedy  upon  sensation  and  the  vaso- 
motor system  is  separate  from  that  upon 
the  heart  and  its  supplying  nerves. 
'  Under  the  administration  of  the  gas 
the  blood-corpuscles  darken  markedly, 
and  the  cyanosis  is  due  to  this  and  the 
diminution  in  the  amount  of  oxygen 
present.  There  is  no  chemical  conver- 
sion of  the  gas  circulating  in  the  blood. 
It  enters  the  body  and  leaves  it  as  ni- 
trous oxide.  The  oxyhaemoglobin  spec- 
trum of  the  blood  is  unaltered.  It  is  not 
an  asphyxiant,  for  narcosis  occurs  before 
the  oxygen  is  exhausted.  The  heart's 
action  is  influenced  but  little,  and  pulsa- 
tion continues  for  perhaps  one  minute. 
In  complete  narcosis  there  is  a  change 
in  calibre  of  the  renal  vessels  to  corre- 
spond with  change  in  arterial  pressure; 
renal  secretion  is  rapidly  lessened,  and 
transitory  albuminuria  and  glycosuria 
may  occur    (McCardie.) 

Therapeutics. — Nitrous  oxide  is  prin- 
cipally used  by  dentists  for  the  painless 
extraction  of  teeth.  It  is  also  used  as  an 
anaesthetic  for  minor  surgical  operations 
of  short  duration,  for  opening  abscesses, 
boils,  or  felons;  for  tenotomies;  and  for 
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reduction  of  fractures,  dislocation,  etc. 
It  may  be  administered  alone,  mixed 
with  air  or  oxygen,  or  alternately  with 
either.  When  used  pure,  anaesthesia  is 
more  quickly  induced.  For  the  weak,  the 
aged,  or  the  very  young,  it  is  best  given 
mixed  with  oxygen.  Hare  reports  a  case 
of  death  after  the  inhalation  of  the  gas 
- — not  as  one  of  death  due  to  the  direct 
influence  of  nitrous-oxide  gas,  but  as  an 
instance  of  the  fact  that  the  decided  rise 
of  arterial  pressure  which  is  produced 
by  the  administration  of  this  drug  dur- 
ing the  period  of  anesthesia  may  cause 
the  rupture  of  a  blood-vessel  in  persons 
who  have  a  tendency  to  apoplexy.  Yet 
the  mortality  of  this  anaesthetic  is  prac- 
tically nil.  In  the  United  States,  where 
it  is  used  extensively,  the  mortality,  ac- 
cording to  McCardie,  has  been  less  than 
one  in  one  million  administrations. 

In  producing  narcosis  a  semirecumbent 
posture  should  be  avoided;   the  patient 
should  sit  upright,  with  his  head  sup- 
ported on  a  rest  connected  with  the  chair. 
In  a  series  of  two  hundred  and  fifty 
consecutive   cases   results   following   ad- 
ministration of  nitrous-oxide  gas  by  the 
open  method  have  been  uniformly  suc- 
cessful.    It   is   erroneously   stated   that 
the  admission  of  air  interferes  with  the 
effect  of  the  gas. 

By   the   use   of   an   inhaler,   which   is 
completely    open    at   the   top    and    into 
which  the  gas  is  allowed  to  fall  by  at- 
mospheric pressure,  from   the   end  of  a 
supply-pipe  held  over  it,  the  full  anaes- 
thetic effects  of  the  gas  can  be  obtained. 
The    administration    of    the    anaesthetic 
may   be   continued   for   eleven   minutes, 
without  any  disturbance  of  pulse  or  res- 
piration.    Neither  have  any  subsequent 
ill  effects  been  observed.     George   Flux 
(Lancet,  Feb.  4,  '99). 
Nitrous  Oxide  and  Oxygen. — Practical 
evidence  and  general  results  of  experi- 
ments with  nitrous   oxide   on  animals 
have  shown  that  it  is  possible  to  get  a 
mixture   of   oxygen   and   nitrous   oxide 


which  will  contain  sufficient  oxygen  to 
maintain  for  a  length  of  time  the  vital 
function,  and  yet  have  so  little  oxygen 
that  consciousness  would  be  lost.  The 
experiments  of  "Wood  have  shown  that 
in  the  dog  6  per  cent,  of  oxygen  in  the 
nitrous  oxide  is  probably  the  nearest  ap- 
proach to  a  practical  anaesthetic  mixture 
that  can  be  made.  Although  theoretical 
evidence  has  suggested  that  nitrous 
oxide  acts  merely  by  shutting  off  oxygen 
from  the  blood,  clinical  evidence  would 
seem  to  prove  that  the  anaesthetic  effect 
is  preserved  when  oxygen  is  adminis- 
tered concomitantly  and  that  safety  is 
still  further  insured. 

F.  N.  Hewett  and  others  affirm  that 
the  combined  use  of  nitrous  oxide  and 
oxygen  is  the  safest  method  of  anaesthe- 
tizing at  present  known,  and  the  unpleas- 
ant after-effects  of  anaesthesia  may  usu 
ally  be  avoided  when  it  is  employed;  but 
the  anaesthesia  induced  is  not  so  deep  as 
that  produced  by  ether  or  chloroform,  the 
muscular  system  is  not  so  completely  re- 
laxed, and  is  not  always  possible  to  pre- 
vent reflex  and  other  movements  during 
administration.  The  best  results  with 
nitrous  oxide  and  ether  have  been  with 
children  and  weak  women.  Strong,  vig- 
orous male  adults,  especially  drinkers  or 
excessive  smokers,  are  bad  subjects.  It 
is  important  to  avoid  the  ingestion  of 
solids  and  fluids  for  several  hours  after 
the  administration  of  this  agent. 

Nitrous-oxide  anaesthesia  can  be  main- 
tained for  long  operations,  with  perfect 
safety  to  the  patient,  if  it  is  combined 
with  oxygen.  When  ordinary  air  is  di- 
luted with  it  the  patient  is  partially 
asphyxiated  and  occasional  suspension 
of  the  anaesthesia  is  necessary.  The  re- 
sult is  that  prolonged  anaesthesia  with 
such  a  mixture  means  that  it  is  a  mere 
succession  of  asphyxiations.  A  mixture 
of  nitrous  oxide  and  10  per  cent,  of  oxy- 
gen produces  no  asphyxia,  which  shows 
that  nitrous  oxide  has  pure  anaesthetic 
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properties.  A  Y-shaped  pipe  connected 
with  the  nose  and  mouth  and  containing 
a  valve  by  which  the  amount  of  oxygen 
in  proportion  to  the  nitrous  oxide  can 
be  accurately  regulated  submitted,  be- 
sides a  review  of  one  hundred  narcoses 
in  which  the  anaesthesia  lasted  more 
than  one-half  hour — three  more  than 
two  hours.  S.  0.  Goldan  (Amer.  Jour. 
Med.  Sci.,  June,  1901). 

The  great  advantage  in  the  use  of 
oxygen  in  connection  with  nitrous  oxide 
is  that  a  longer  and  more  profound  an- 
aesthesia is  obtained,  free  from  cyanosis 
and  anoxseniie  convulsion.  The  anaes- 
thetic does  not  have  the  disagreeable 
sweet  taste  and  the  suffocating  sensa- 
tion so  objectionable  to  the  patient  in 
the  first  stage  of  pure  nitrous-oxide  an- 
aesthesia. There  is  also  an  advantage  in 
the  use  of  oxygen  with  nitrous  oxide 
over  the  use  of  air  as  the  oxygenating 
agent.  If  an  admixture  of  air  and 
nitrous  oxide  containing  more  than  6 
per  cent,  of  oxygen  is  used,  complete 
anaesthesia  cannot  be  produced,  because 
the  percentage  of  nitrous  oxide  (being 
about  60  per  cent.)  is  not  great  enough 
to  produce  the  desired  result.  It  is  often 
necessary  to  increase  the  percentage  of 
oxygen  in  a  mixture  of  nitrous  oxide 
and  oxygen  to  8,  10,  or  even  15  per  cent, 
to  obtain  the  desired  freedom  from  as- 
phyxial  manifestations.  Personal  habit 
is  to  give  the  patient  about  2  or  3  per 
cent,  of  oxygen  approximately  and  in- 
crease to  7,  S,  or  10  per  cent.,  according 
as  the  patient  requires.  J.  F.  Stephan 
(Cleveland  Jour,  of  Med.,  Sept.,  1901). 

C.  Sumner  "Witherstine, 

Philadelphia. 

NUCLEINS.— JSTuclein  is  the  principal 
proteid  found  in  the  nuclei  of  the  cells 
of  plants  and  animals  or  of  yeast.  It  is 
an  amorphous  substance  rich  in  phos- 
phorus. On  boiling  with  alkalies  phos- 
phoric acid  is  set  free.  Physiologically, 
nucleins  may  be  said  to  form  the  chief 
chemical  constituents  of  the  living  parts 
of  cells.  The  number  of  kinds  of  nucleins 
is  limited  only  by  the  varieties  of  cells. 


Chemically,  the  nucleins  are  complex 
proteid  bodies  characterized  especially  by 
the  large  amount  of  phosphorus  they  con- 
tain. The  phosphorus  exists  in  the  form 
of  nucleinie  acid,  which  is  combined  with 
a  highly  complex  basic  substance,  the 
nucleinie  acid  of  all  nucleins  being  the 
same,  the  basic  portion  differing  in  the 
various  nucleins.  The  basic  substance, 
on  decomposition,  yields  one  or  more  of 
the  xanthin  bodies.  The  nucleins  in  gen- 
eral are  insoluble  in  dilute  acids  and 
soluble  in  dilute  alkalies;  hence  they  re- 
sist peptic  digestion  and  in  this  way  may 
be  separated  from  most  other  proteid 
bodies  (Vaughan).  Certain  substances, 
histologically  and  functionally  nucleins, 
do  not  yield  any  xanthin  base  (adenin, 
guanin,  sarcin,  xanthin)  as  a  decompo- 
sition-product. These  are  called  para- 
nucleus. Some  of  these  are  the  ante- 
cedents of  true  nucleins  (Vaughan). 
Some  nucleins  are  combined  with  albu- 
mins, forming  compounds  known  as 
nucleo-albumins.  When  one  of  these 
bodies  is  submitted  to  peptic  digestion, 
the  albumin  is  converted  into  a  peptone, 
and  the  nucleins  form  an  insoluble  pre- 
cipitate (Vaughan). 

The  nucleins  may  be  obtained  from 
many  sources — from  yeast,  casein,  the 
nuclei  of  blood-  and  pus-  corpuscles,  the 
liver,  the  spleen,  bone-marrow,  the  thy- 
roid and  thymus  glands,  the  testicles, 
the  brain,  or  any  structure  containing 
numerous  cell-elements.  Commercially, 
nuclein  is  generally  derived  from  yeast- 
cells,  and  occurs  as  a  dry  powder  or  dis- 
solved in  a  weak  alkaline  menstruum. 

Therapeutics. — Nuclein  has  been  used 
with  apparent  benefit  in  the  initial  stages 
of  pulmonary  tuberculosis,  in  septicaemia, 
in  amygdalitis  and  pharyngitis,  in  pseu- 
dodiphtheria,  and  as  a  dressing  and  in- 
jection for  indolent  ulcers.  Ferguson,  of 
Toronto,  successfully  used  nuclein  in  a 
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case  of  progressive  anaemia,  in  the  treat- 
ment of  which  all  the  other  remedies 
used  had  failed. 

Jacobsohn,  of  New  York,  attributes 
immunizing  and  curative  properties  to 
nuclein  in  cases  of  diphtheria,  scarlet 
fever,  and  measles.  The  injection  of  a 
nuclein  solution  seemed  to  abort  the  at- 
tack and  quell  the  complications.  The 
dose  given  was  5  minims  of  nuclein  solu- 
tion. He  ascribes  to  nuclein  whatever 
efficiency  the  diphtheria  antitoxins  and 
other  cognate  remedies  may  have.  Hitch- 
cock, of  Detroit,  observed  a  case  of  hip- 
joint  disease  in  which  great  improvement 
followed  the  systematic  use  of  nuclein 
injections  every  second  day.  The  patient 
ultimately  recovered,  and  Hitchcock  at- 
tributes the  result  "very  largely,  if  not 
entirely,  to  the  long  and  persistent  use 
of  nuclein." 

Contra-indications.  —  Nuclein 
should  not  be  given  for  long  periods  to 
gouty  persons,  as  the  researches  of  Hor- 
baczewski,  Weintraub,  and  Eichter  show 
that  the  administration  of  nuclein,  or  of 
foods  containing  a  large  proportion  of 
nuclein  in  their  composition,  increases 
notably  the  formation  of  the  alloxuric 
bases  the  cause  of  the  symptoms  as- 
cribed to  uric  acid. 

NURSING  AND  ARTIFICIAL  FEED- 
ING. 

Breast-milk. 

Physical  Properties.  —  Breast-milk 
is  slightly  bluish  and  opalescent;  it  is 
sweet,  and  has  an  alkaline  or  occasionally 
neutral  reaction.  Under  the  microscope 
are  seen  fat-droplets  and  granular  mat- 
ter; if  milk  from  the  colostrum-period 
is  examined,  there  are  also  epithelial 
cells  and  leucocytes  undergoing  fatty 
degeneration,  —  "colostrum-corpuscles," 
■ — and  the  fat-droplets  are  found  of  vary- 
ing sizes. 


Chemical  Composition. —  The  nutri- 
tive ingredients  are: — 

1.  Water,  constituting  from  85  to  90 
per  cent. 

2.  Fat,  in  the  form  of  minute  globules 
held  in  emulsion  by  the  soluble  proteid. 
If  the  milk  stands,  the  fat  collects  at 
the  top  as  cream.  In  a  good  specimen 
the  percentage  varies  from  3  to  5,  the 
average  being  about  4. 

3.  Sugar.- — The  carbohydrate  of  milk 
is  lactose,  or  milk-sugar.  Its  proportion 
is  remarkably  constant:  6  to  7  per  cent, 
during  the  whole  nursing-period. 

4.  Proteids. — Casein  and  lactalbumin 
are  the  principal  forms.  The  lactalbu- 
min is  in  solution,  and  is  the  more  read- 
ily digested  and  absorbed;  its  amount  is 
about  twice  that  of  casein.  The  casein 
is  in  suspension,  and  is  readily  precipi- 
tated; the  curd  formed  by  adding  acetic 
acid  to  breast-milk  is  in  fine  floeeuli, 
thus  differing  from  that  of  cows'  milk, 
which  comes  down  in  dense  masses.  In 
a  good  specimen  the  proteids  vary  from 
0.75  to  2.0  per  cent.,  the  average  being 
about  1.25  per  cent. 

5.  Salts. — The  most  important  salts 
are  calcium  phosphate  and  potassium 
carbonate.  Altogether  the  salts  amount 
to  about  0.2  per  cent. 

Analysis  of  ninety-four  samples  of 
human  milk,  all  taken  within  the  puer- 
peral month,  shows  that  wide  variations 
in  the  several  ingredients  of  breast-milk 
are  met  with.  Greatest  variation  was 
observed  in  the  fat;  in  one  case  its 
percentage  reached  S.S2,  the  lowest  being 
4.38.  Average  composition  of  mother's 
milk,  according  to  personal  analysis: 
Water,  88.10;  fat,  3.08;  sugar,  6.75; 
proteids,  1.87;  and  ash,  0.25.  Some 
variations  in  fat  were  probably  due  to 
position  of  mother  when  milk  was  with- 
drawn; if  in  a  prone  position,  cream  is 
drawn  off  first.  There  were  five  deaths 
among  forty-two  children,  and  in  each 
of  the  fatal  cases  the  percentage  of  pro- 
teids   in   the    mother's   milk   was   high, 
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ranging  from  2.05  to  4  per  cent.  In  all 
but  three  cases  the  milk  agreed  when 
proteids  exceeded  2.5  per  cent.  Varia- 
tion in  percentage  of  other  ingredients 
seemed  to  be  more  easily  borne.  Rich- 
mond (Brit.  Med.  Jour.,  Jan.  22,  '98). 

Clinical  Examination. — While  a  com- 
plete chemical  analysis  of  the  milk  is 
desirable,  this  is  often  impossible;  and 
the  physician  must  depend  on  his  own 
simple  tests. 

The  quantity  may  be  estimated  from 
the  amount  which  can  be  drawn  with  a 
breast-pump;  but  the  most  reliable  test 
•is  to  weigh  the  infant  before  and  after 
nursing  on  scales  sensitive  enough  to 
record  differences  of  half  an  ounce.  The 
average  result  of  two  or  three  such 
weighings  will  be  sufficiently  definite. 

The  quality  of  the  milk,  or,  at  least, 
whether  very  rich  or  very  poor,  can  be 
made  out  by  the  following  procedures. 
The  specimen  taken  for  examination 
should  be  the  entire  amount  of  milk  that 
can  be  pumped  from  one  breast. 

Estimation  of  the  Fat. — A  cylin- 
drical glass  tube,  holding  10  cubic  centi- 
metres and  graduated  to  hundredths,  is 
filled  with  breast-milk  and  allowed  to 
stand  at  ordinary  room-temperature  for 
twenty-four  hours:  then  the  percentage 
of  cream  is  read  off.  Under  such  con- 
ditions the  percentage  of  cream  is  to 
that  of  fat  approximately  as  five  to  three; 
thus,  5  per  cent,  of  cream  indicates  3 
per  cent,  of  fat,  etc. 

Estimation  of  the  Peoteids.  —  So 
far  as  the  proteids  are  concerned,  it  is 
possible  to  distinguish  only  between 
conditions  in  which  they  are  very  high 
and  very  low.  The  sugar  and  salts  are 
present  in  so  nearly  constant  proportions 
that  their  variations  may  be  regarded  as 
having  practically  no  effect  on  the  spe- 
cific gravity.  If,  then,  the  fat  is  high, 
and  the  specific  gravity  is  high,  the  pro- 
ieids  may  be  assumed  to  be  in  excess;  if 


the  fat  is  low,  and  the  specific  gravity 
low,  the  proteids  may  be  assumed  to  be 
in  too  small  proportions. 

[Simple  apparatus  devised  by  author 
for  the  clinical  examination  of  breast- 
milk,  consists  of  a  lactometer  and  a 
graduated  tube.  The  milk  to  be  exam- 
ined is  either  the  entire  specimen  at  a 
single  nursing  or  a  specimen  taken  as 
near  the  middle  of  the  nursing  as  pos- 
sible. The  specific  gravity  is  first  taken ; 
then  the  milk  is  put  into  the  graduated 
tube  up  to  the  100  line,  and  allowed  to 
stand  for  twenty-four  hours  on  the 
physician's  table,  at  which  time  the 
amount  of  cream  which  has  risen  can 
be  read  off  as  hundredths.  A  good  aver- 
age milk  has  a  specific  gravity  of  about 
1030,  with  about  8  per  cent,  of  cream. 
Provided  the  specific  gravity  and  the 
•percentage  of  cream  does  not  vary  ma- 
terially from  these  figures,  it  may  be  in- 
ferred that  the  amount  of  proteids  is 
normal.  L.  Emmett  Holt,  Assoc.  Ed., 
Annual,  '93.] 

Bacteria.  —  No  germs  are  found  in 
normal  human  milk  if  the  skin  of  the 
breast  has  been  cleaned  and  the  first 
drawings  have  been  discarded.    Only  in 
ease  of  suppurative  disease  of  the  breast 
or  some  general  microbic   disease   does 
the  milk  in  the  lobules  contain  bacteria. 
Seventy-six     investigations     made     of 
milk  taken  from  73  different  breasts  of 
64  persons.    In  only  4  cases  was  there  a 
complete    sterility    of   the   milk.      In    2 
cases    the    milk    from    one    breast    was 
sterile,  while  that  from  the   other   con- 
tained germs.    Honigmann  (Zeit.  f.  Hyg., 
etc.,  May  26,  '93). 

The  milk  in  the  breasts  of  pregnant 
women,  nursing  women,  and  newborn 
children  in  the  great  majority  of  cases 
contains  bacteria.  With  very  few  ex- 
ceptions we  have  to  deal  with  staphy- 
lococci alone,  and  especially  with  the 
staphylococcus  albus. 

The  entrance  of  the  bacteria  takes 
place  from  without  from  the  nipple; 
entrance  by  way  of  the  blood-current  is, 
up  to  this  time,  not  proved  without  ob- 
jection. Those  germs  which  find  their 
way  into  the  gland  are  relatively  harm- 
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less;  they  do  not  injure  either  the 
mother  or  the  child.  There  is  no  mastitis 
without  micro-organisms.  Infection  in 
mastitis  results  from  without  by  way  of 
the  lymphatic  vessels  through  skin  in- 
juries, and  extends  in  various  ways,  de- 
pendent upon  the  kinds  of  germs  which 
have  gained  entrance.  Koestlin  (Archiv 
f.  Gyniik.,  vol.  liii,  H.  2,  '97). 

The  author  conducted  an  investiga- 
tion during  the  years  1901  and  1902  for 
the  purpose  of  gathering  facts  relating 
to  the  following  points:  To  make  a 
comparison  of  the  results  of  infant 
feeding  in  tenements  in  winter  and  sum- 
mer; to  determine  how  far  such  results 
were  affected  by  the  character  of  the 
milk  used,  especially  its  original  bac- 
terial contents,  its  preparation,  and 
whether  it  was  fed  after  heating  or  raw: 
to  see  to  what  extent  results  were  modi- 
fied by  other  factors,  such  as  the  care 
the  infants  received  and  the  sur- 
roundings in  which  they  lived.  During 
cool  weather  neither  the  mortality  nor 
the  health  of  the  infants  observed  in 
the  investigation  was  appreciably  af- 
fected by  the  kind  of  milk  or  by  the 
number  of  bacteria  which  it  contained. 
During  hot  weather  when  the  resistance 
of  the  children  was  lowered,  the  kind  of 
milk  taken  influenced  botli  the  amount 
of  illness  and  the  mortality.  The  effect 
of  bacterial  contamination  was  very 
marked  when  the  milk  was  taken  with- 
out previous  heating.  The  number  of 
bacteria  which  may  accumulate  before 
milk  becomes  noticeably  harmful  to  the 
average  infant  in  summer,  differs  with 
the  nature  of  the  bacteria  present,  the 
age  of  the  milk,  and  the  temperature  at 
which  it  has  been  kept.  Of  the  usual 
varieties,  over  1,000,000  bacteria  per 
cubic  centimetre  are  certainly  deleteri- 
ous to  the  average  infant.  No  special 
varieties  of  bacteria  were  found  in  un- 
heated  milk  which  seemed  to  have  any 
special  importance  in  relation  to  the 
summer  diarrhoeas  of  children.  The 
number  of  varieties  was  very  great,  and 
the  kinds  of  bacteria  differed  according 
to  the  locality  from  which  the  milk 
came.  After  the  first  twelve  months  of 
life,  infants  are  less  and  less  affected 
by   the   bacteria   in   milk   derived   from 


healthy  cattle.  Since  a  large  part  of  the 
tenement  population  must  purchase  its 
milk  from  small  dealers,  at  a  low  price, 
everything  possible  should  be  done  by 
nealth  boards  to  improve  the  character 
of  the  general  milk  supply  of  cities  by 
enforcing  proper  legal  restrictions  re- 
garding its  transportation,  delivery,  and 
sale.  Of  the  methods  of  feeding  now  in 
vogue  that  by  milk  from  central  dis- 
tributing stations  unquestionably  pos- 
sesses the  most  advantages.  The  use, 
for  infants,  of  milk  delivered  in  sealed 
bottles,  should  be  encouraged  whenever 
this  is  possible.  Since  what  is  needed 
most  is  intelligent  care,  all  possible 
means  should  be  employed  to  educate 
mothers  and  those  cai'ing  for  infants  in 
proper  methods  of  doing  this.  Bad  sur- 
roundings, though  contributing  to  bad 
results  in  feeding,  are  not  the  chief  fac- 
tor. The  observations  indicate  that 
close  percentage  modification  of  milk, 
although  desirable  in  difficult  eases,  is 
not  necessary  to  obtain  excellent  results 
with  the  great  majority  of  infants.  W. 
H.  Park  and  L.  E.  Holt  (Medical  News, 
December  5,  1903). 

Conditions  which  affect  the  Composi- 
tion of  Breast-milk. 

Age  and  Constitution  of  the 
Nurse. — The  milk  of  a  woman  between 
twenty  and  thirty-five  years  is  richer  in 
fat  than  at  other  ages.  Moreover,  a 
robust  constitution  contributes  to  an 
abundant  milk-supply;  still,  many  deli- 
cate-looking women  make  good  nurses. 
Development  of  the  Breasts. — 
Breasts  rich  in  glandular  elements  se- 
crete the  best  milk.  The  conical  breast 
which  is  not  very  large,  and  has  but 
little  fat,  is  usually  the  best  form. 

Statistics  collected  at  Freiburg  Mater- 
nity. Out  of  525  in  childbed,  only  one- 
half  could  suckle  thoroughly  during  the 
first  two  weeks;  99  secreted  no  milk; 
49  had  imperfect  nipples;  40  had  fis- 
sured nipples;  and  44  had  insufficient 
secretion  of  milk.  Only  33  suckled  with- 
out unfavorable  complications.  Develop- 
ment of  the  nipple  bore  a  direct  relation 
to  the  value  of  the  breast  as  a  secretory 
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organ.     Wiedow    (Centralb.   f.    Gynak.; 
Brit.  Med.  Jour.,  Aug.  17,  '95). 

Number  or  Childbikths. — This  has 
an  influence  only  in  so  far  as  it  affects 
the  general  health  of  the  woman.  The 
milk  is  apt,  however,  to  give  out  earlier 
with  each  successive  lactation. 

Acute  Illness. — If  mild  and  of  short 
duration,  there  is  no  lasting  effect;  if 
Bevere  and  prolonged,  the  milk  is  re- 
duced in  quantity,  the  fat  becomes  low. 
and  the  proteids  often  high.  In  septic 
and  suppurative  disease  bacteria  may  be 
found  in  the  milk. 

Diet. — A  generous  diet  increases  the 
fat  and  the  proteids.  A  nitrogenous 
diet,  consisting  largely  of  meat,  milk, 
eggs,  beans,  peas,  etc.,  increases  the  fat 
more  than  the  proteids;  but,  if  the  nurse 
takes  little  exercise,  there  is  apt  to  be 
an  excess  in  the  proteids  also.  Large 
quantities  of  liquid  increase  the  amount 
of  milk;  but  the  percentage  of  solids  is 
diminished.  Malted  drinks  increase  the 
quantity,  and  raise  the  proportion  of 
fat.  If  the  diet  is  low,  the  milk  becomes 
scanty,  the  fat  is  diminished,  and  the 
proteids  usually  diminished;  if  in- 
creased, they  are  often  changed  in  char- 
acter. No  matter  what  the  diet,  the  per- 
centage of  sugar  remains  practically  un- 
changed.   • 

Drugs. — Only  a  few  drugs  are  with 
certainty  eliminated  by  the  breast,  and 
these  in  varying  proportions.  Alcohol, 
opium,  atropine,  chloral,  and  the  iodides 
may  be  given  off  in  an  amount  sufficient 
to  cause  symptoms  in  the  nursling;  like- 
wise rhubarb,  senna,  castor-oil,  and  the 
saline  cathartics.  Occasionally  the  salic- 
ylates, copaiba,  colehicum,  antipyrine, 
turpentine,  iron,  and  arsenic  are  elimi- 
nated in  appreciable  quantities.  Mer- 
cury is  excreted  only  in  very  small 
amount,  after  prolonged  administration. 

Exercise. — The  quantity  of  the  milk  p 


is  usually  increased,  and  the  proteids 
diminished  by  moderate  exercise. 

Nervous  and  Emotional  Disturb- 
ances.— There  are  few  influences  that 
affect  the  milk  so  immediately  and  so 
strikingly  as  nervous  impressions.  Orief, 
anger,  fright,  passion,  great  excitement, 
and  fatigue  are  apt  to  have  a  prompt  and 
decidedly  bad  effect;  so  that  the  infant 
may  be  actually  poisoned,  and  have  an 
attack  of  severe  acute  indigestion,  which 
may  be  accompanied  by  convulsions. 
The  change  in  the  milk  is  probably  in 
the  proteids,  toxic  nitrogenous  bodies 
being  formed. 

Menstruation.  —  Comparatively  few 
infants  are  very  much  affected  by  the 
return  of  menstruation.  The  quantity 
of  the  milk  is  often  diminished  for  the 
first  day  or  two  of  the  menstrual  period. 

Pregnancy.  —  If  pregnancy  super- 
venes, the  milk  deteriorates  steadily  in 
quantity  and  quality. 

Nursing. 

"Will  the  mother  be  able  to  nurse  the 
baby?"  is  a  question  the  physician  must 
frequently  answer  nowadays  when  an 
infant  is  born.  No  matter  what  the  ex- 
planation, it  is  a  fact  that  each  year 
there  are  fewer  women  that  can  nurse 
their  babies.  In  some  conditions  nurs- 
ing is  either  impossible  or  inadvisable; 
in  others  the  question  can  be  answered 
only  after  a  trial. 

Conditions  in  which  Nursing 
Should  Not  be  Attempted.  —  1.  If 
there  is  no  milk  secreted. 

2.  If  tuberculosis  is  present  in  any 
form. 

3.  If  there  is  malignant  disease  of  the 
breast,  or  if  there  have  been  serious  com- 
plications of  parturition,  as  haemorrhage, 
eclampsia,  nephritis,  or  septicaemia. 

4.  The  presence  of  chorea,  epilepsy, 
or  insanity  precludes  nursing. 

In    the    above-mentioned    conditions 
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nursing  is  deleterious  to  both  the  mother 
and  the  child. 

Conditions  in  which  Nursing  is 
Not  Likely  to  be  Successful. — 1.  If, 
on  previous  occasions,  under  favorable 
conditions  the  mother  has  been  unable 
to  nurse. 

3.  When  the  woman  is  of  a  very  deli- 
cate constitution  and  highly  nervous. 

If  nursing  is  attempted  in  these  cir- 
cumstances, the  baby's  weight  and 
general  condition  should  be  carefully 
watched.  The  usual  custom  is  to  con- 
tinue nursing  as  long  as  the  infant 
thrives,  but  the  mother's  condition 
should  be  watched  with  equal  solicitude, 
lest  she  be  injured  by  continuing  the 
nursing  too  long. 

Care  of  the  Nursing  Woman. 

Diet  and  Mode  of  Life. — The  nurs- 
ing woman  should  have  a  generous  mixed 
diet,  not  excessive  in  nitrogenous  food 
nor  in  vegetables.  She  should  drink 
from  a  quart  to  a  quart  and  a  half  of 
milk  or  milk-gruels  daily.  Meat,  eggs; 
such  cereals  as  oatmeal,  rice,  hominy, 
etc.,  bread,  potatoes,  all  the  common 
vegetables,  and  fresh  fruits  are  allowed. 
Very  highly  seasoned  foods,  salads,  cab- 
bage, tomatoes,  stale  or  unripe  fruits, 
alcoholic  drinks,  strong  tea,  and  coffee 
are  forbidden.  Whatever  disturbs  di- 
gestion is  apt  to  produce  a  bad  effect 
upon  the  milk,  and  should  therefore  be 
avoided. 

The  mode  of  life  should  be  simple, 
with  regular  exercise, — by  driving,  early; 
or  by  walking,  later,  as  soon  as  return- 
ing strength  will  permit.  There  should 
be  no  anxieties  nor  great  excitement. 

Breasts  and  Nipples.  —  At  least  a 
fortnight  before  confinement  the  nipples 
should  be  examined,  and,  if  flat  or  de- 
pressed, they  should  be  drawn  out  and 
the  woman  instructed  to  do  this  herself 
several  times  a  day.    If  the  nipples  are 


hard,  borated  vaselin  or  lanolin  should 
be  rubbed  on  them  four  or  five  times 
daily;  if  soft  and  macerated,  they  should 
be  painted  three  times  a  day  with  equal 
parts  of  50-per-cent.  alcohol  and  glyc- 
erin. 

During  the  whole  of  lactation  the 
nipple  should  be  cleansed  with  2-per- 
cent.-boric-acid  solution  before  and  after 
nursing,  and  the  breasts  supported  in  a 
well-fitting  corset.  Slight  excoriations 
are  well  treated  by  dusting  them  freely 
after  each  nursing  with  bismuth  sub- 
nitrate;  for  fissures  probably  the  best 
treatment  is  to  paint  with  an  8-per-cent.- 
nitrate-of-silver  solution  once  or  twice 
a  day,  and  either  to  use  a  nipple-shield 
or  stop  nursing  for  a  time  from  the 
affected  breast.  It  may  be  necessary  to 
use  nipple-shields  because  of  the  small 
size  of  the  nipples,  as  well  as  because 
of  fissures. 

Nursing  Rules  for  Healthy  Infants. 

Regular  hours  are  very  important, 
and  should  be  adhered  to  from  the  be- 
ginning. This  practice  will  do  much  to 
establish  regular  habits  of  sleep  and 
regular  movements  of  the  bowels.  If 
the  child  is  asleep  at  the  nursing-time 
it  should  be  awakened.  From  the  out- 
set, moreover,  the  infant  should  take 
boiled  water  from  a  bottle  at  least  once 
a  day,  not  only  for  the  water,  but  alsc 
to  learn  to  use  the  rubber  nipple. 

It  is  generally  not  necessary  to  put 
the  child  to  the  breast  until  three  or 
four  hours  after  the  birth;  and  even 
then  it  should  be  allowed  to  nurse  only 
about  five  minutes.  Aside  from  the  fact 
that  the  breasts  contain  little  milk  until 
the  third  day,  the  nipples  should  be 
gradually  accustomed  to  their  function. 
After  the  second  day  the  child  may 
nurse  from  ten  to  twenty  minutes. 

The  number  of  nursings  a  healthy  in- 
fant should  have  in  twenty-four  hours, 
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together  with  the  intervals  and  the  num- 
ber of  night-nursings,  is  given  in  the 
subjoined  table. 

During  the  first  few  days  of  life,  if  the 
infant  seems  unsatisfied,  the  nursings 
may  be  supplemented  by  giving  from 
1  to  1  V2  ounces  of  warm,  sterile,  5-per- 
cent.-milk-sugar  solution;  this  is  made 
by  dissolving  an  even  tablespoonful  of 
milk-sugar  in  7 1/„  ounces  of  boiling 
water,  and  may  be  given  from  the  bottle. 
It  will  frequently  prevent  the  marked 
loss  of  weight  and  "inanition-fever" 
which  often  occur  when  the  breast-milk 
is  scanty. 


Not  only  should  the  child  gain  in 
weight,  but  the  flesh  should  be  firm, 
and  the  cheeks,  ears,  and  lips  of  good 
color. 

Length  of  Time  and  Manner  of 
INTuksing. — The  infant  should  always  be 
ready  to  nurse  at  the  proper  time,  but 
not  overgreedy;  and  it  should  be  satis- 
fied after  nursing  ten,  or  at  most  twenty, 
minutes.  Satisfaction  is  shown  by  re- 
linquishing the  breast  voluntarily,  and 
then  either  falling  asleep  or  remaining 
contented  and  happy  while  awake. 

Vomiting. — There  should  be  no  true 
vomiting;   but  there  may  be  regurgita- 


Schedule  for  Bkeast-feeding. 

AGE. 

Number  of  Nursings 
in  24  Hours. 

Intervals  During 
Day. 

Night-nursings,  Be- 

Fourth  to  thirteenth  week           .    .    . 

Third  to  fifth  month •.    .    . 

Fifth  to  twelfth  month 

4 
6 
10 

8 
7 
6 

6    hours 
4    hours 

2  hours 
2i  hours 

3  hours 
3    hours 

1 

1 

2 

1 
1 

0 

Signs  of  Successful  Nursing. 

The  following  are  the  important  feat- 
ures to  be  considered: — 

Weight.  —  All  infants  should  be 
weighed  once  a  week,  and  feeble  infants 
twice  a  week  during  the  first  six  months. 
A  loss  in  weight  during  the  first  three 
or  four  days  is  normal,  and  amounts  to 
about  one-tenth  of  the  infant's  birth- 
weight.  After  about  a  week  the  regular 
gain  for  the  first  five  months  should  be 
about  six  ounces  per  week;  from  the 
sixth  month  to  the  end  of  the  first  year 
there  should  be  an  average  gain  of  from 
three-quarters  of  a  pound  to  a  pound 
per  month.  At  five  months  the  average 
healthy  infant  should  have  doubled  its 
birth-weight,  and  at  one  year  should 
have  trebled  it.  It  is  to  be  noted  that 
the  gain  during  the  second  six  months 
is  more  apt  to  be  irregular,  due  to  denti- 
tion, end  of  lactation,  etc. 


tion  of  small  quantities  of  milk  almost 
immediately  after  nursing, — due  usually 
to  overdistension  of  the  stomach. 

Stools. — -There  should  be  from  one 
to  three  easy,  natural  movements  daily; 
soft,  smooth,  and  free  from  curds. 
After  the  disappearance  of  the  me- 
conium, about  the  fifth  day,  their  color 
should  be  orange-yellow  or  yellow.  Nor- 
mally the  reaction  is  acid. 

Sleep  and  Disposition. — During  the 
first  few  weeks  infants  should  sleep 
nearly  all  the  time  they  are  not  nursing; 
at  six  months  considerably  more  than 
half  the  time;  and  from  then  on  until 
a  year  old  they  should  take  both  a  morn- 
ing and  an  afternoon  nap. 

It  is  normal  for  a  baby  to  cry  from 
fifteen  to  thirty  minutes  daily;  but  fret- 
fulness,  peevishness,  and  sleeplessness, 
with  the  crying  which  accompanies  them, 
are  abnormal. 
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Development.  —  With  successful 
nursing  there  should  be  the  signs  of 
normal  healthy  development.  In  the 
muscles  this  is  shown  by  the  child 
holding  up  its  head  at  the  fourth  month 
or  earlier,  sitting  with  the  back  unsup- 
ported at  the  eighth  month  or  earlier, 
standing  by  the  ninth  month,  and  be- 
ginning to  take  steps  by  the  end  of  the 
first  year. 

Dentition  should  be  regular,  the 
lower  central  incisors  appearing  before 
the  ninth  month,  and  the  upper  incisors 
before  the  end  of  the  year. 

Signs  of  Unsuccessful  Nursing. 
Temperature. — During  the  first  four 
or  five  days  the  most  important  sign  of 
insufficient  food  is  a  rise  of  temperature: 
"inanition-fever,"  so  called.     The  range 
may  be  from  101°  to  102°,  or  in  extreme 
cases  from  104°  to  106°.    If  no  obvious 
symptoms  of  illness  are  present,  such  a 
temperature  before  the  fifth  day  may  be 
regarded  as  due  to  inadequate  nursing. 
In  the  artificial  feeding  of  infants  a 
failure  of  the  child  to  gain  properly  in 
weight   is   an   indication   of   insufficient 
sugar,  provided  the  other  elements  are 
in    proper    proportion.     An    excess    of 
sugar    produces    colic    or    thin,    green, 
watery  stools.    A  harder  and  dryer  con- 
dition of  the  stools  than  normal  indi- 
cates too  low  fat  percentage.    Vomiting 
or  regurgitation  of  food  an  hour  or  two 
after  nursing  indicates  an  excess  of  fat. 
The  passage  of  curds  in  the  stools  points 
to  an  excess  of  proteid.    E.  B.  Emerson 
(Boston  Med.  and  Surg.  Jour.,  Dec.  4, 
1902) . 

Weight. — Failure  to  make  the  proper 
gain,  if  not  accounted  for  by  existent 
disease,  is  nearly  always  due  to  inade- 
quate nourishment. 

Length  of  Time  and  Manner  of 
Nursing. — If  the  infant  habitually  re- 
mains at  the  breast  for  more  than  twenty 
minutes;  or  if,  after  taking  the  breast 
with  avidity,  it  soon  turns  away  fretting, 


only  to  resume  in  a  minute  or  so,  and 
finally  gives  it  up  disgusted  and  crying, 
the  milk  is  probably  too  scanty.  Some- 
times the  same  thing  is  indicated  by  the 
baby  refusing  to  take  the  breast.  On 
no  account  should  such  an  infant  be 
pacified  by  letting  it  sleep  on  the  breast 
or  by  giving  it  a  rubber  nipple. 

Vomiting. — A  few  infants  thrive,  in 
spite  of  considerable  regurgitation.  But, 
if  the  vomiting  is  between  feedings  and 
habitual,  the  sign  is  important. 

Colic. — If  only  occasional,  colic  does 
not  mean  much,  even  though  severe; 
but  the  baby  that  has  continual  discom- 
fort, with  more  or  less  flatulence,  is  not 
getting  the  proper  kind  of  milk. 

Stools.  —  That  the  nursing  is  im- 
proper may  be  shown  either  by  constipa- 
tion, with  dry,  light-colored  or  greenish 
stools  of  foul  odor,  or  by  diarrhoea,  with 
thin  yellow  or  green  stools,  four  to  ten 
a  day,  which  contain  curds  and,  after  a 
time,  mucus. 

Sleep  and  Disposition. — Sleepless- 
ness, restlessness,  and  fretfulness  are 
generally  due  to  either  hunger  or  indi- 
gestion. 

During  the  latter  part  of  lacta- 
tion the  signs  of  inadequate  nursing,  in 
addition  to  those  already  given,  are: 
stationary  weight  or  actual  loss,  delayed 
dentition,  delayed  closure  of  the  fon- 
tanels, flabby  muscles  with  inability  to 
sit  or  stand  at  the  proper  age,  and  anae- 
mia. There  may  be  also  symptoms  of 
malnutrition  or  of  incipient  rickets. 

The  presence  of  all  or  of  any  one  of 
these  symptoms  is  enough  to  arouse  sus- 
picion, and  the  physician  must  deter- 
mine whether  the  quantity  or  the  quality 
of  the  breast-milk  is  at  fault  or  both. 
This  can  be  made  out  by  the  method 
already  described,  and  then  the  proper 
treatment  instituted  as  indicated  below. 
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Means  of  Improving  Breast  -  milk 
when  Nurslings  are  not  Thriving. 

"When  the  milk  is  poor  an  impor- 
tant consideration  is  whether  this  quality 
is  due  to  a  temporary  or  accidental  cause 
■ — as  severe  labor  or  one  of  the  compli- 
cations of  labor — or  to  a  constitutional 
cause.  In  the  former  case  much  may  be 
done;  in  the  latter,  almost  nothing. 
If  the  milk  is  poor  and  scanty,  the 
woman's  general  condition  should  be  im- 
proved by  giving  a  diet  consisting  largely 
of  meat,  milk,  gruels,  and  liquids  in 
abundance;  a  good  extract  of  malt  may 
be  added.  Out-of-door  exercise,  plenty 
of  sleep,  and  freedom  from  anxiety  are 
especially  important.  Gentle  local  mass- 
age often  gives  gratifying  results;  but 
it  is  imperative  that  the  breasts  and  the 
hands  of  the  operator  be  scrupulously 
cleansed  before  the  manipulations  are 
begun.    (See  Agalactia,  volume  i.) 

When  the  milk  is  excessively 
rich,  and  the  quantity  abundant,  a 
reduction  in  the  amount  of  meat,  and 
the  abstention  from  malted  or  alcoholic 
drinks,  with  active  out-door  exercise, 
will  usually  reduce  the  ingredients  to 
the  standard.  This  condition  of  the 
milk  frequently  obtains  with  wet-nurses. 

To  conclude,  if  the  milk  is  very  rich, 
the  proportions  can  usually  be  reduced, 
by  careful  observation  of  the  measures 
recommended,  to  a  point  where  the  in- 
fant is  able  to  digest  it.  If  the  milk  is 
poor  and  scanty  there  is  less  probability 
of  success.  In  either  case,  if,  after  two 
or  three  weehs'  trial,  the  milk  has  not  im- 
proved, and  the  child  continues  to  suffer 
from  indigestion,  it  is  better  to  wean  at 
once,  or  secure  another  nurse,  rather  than 
persist  longer  in  the  attempt. 

Wet-nursing. 

In  the  majority  of  cases  artificial  feed- 
ing is  to  be  preferred  to  wet-nursing, 
but  in  some  cases  the  latter  is  a  necessity. 


To  secure  a  good  wet-nurse  is  difficult, 
and  there  is  no  certainty  that  her  milk 
will  agree  with  the  foster-child.  The 
ideal  wet-nurse  is  a  healthy,  young,  un- 
married primipara  that  lost  her  infant 
shortly  after  birth;  she  should  be  phleg- 
matic in  temperament,  and  of  sufficient 
intelligence  to  nurse  the  baby  regularly. 
The  actual  wet-nurse  in  this  country 
is  usually  a  buxom  married  multipara 
whose  baby  and  home-cares  keep  her 
constantly  dissatisfied  with  her  tempo- 
rary occupation.  One  may  approximate 
the  ideal  by  selecting  a  healthy  woman 
between  twenty  and  thirty,  not  neces- 
sarily a  primipara,  who  has  a  thriving 
infant.  "Women  with  syphilis,  tubercu- 
losis, chorea,  or  epilepsy  should  be  ex- 
eluded,  both  by  their  history  and  by 
examination  of  the  hair,  throat,  skin, 
lymph-nodes,  and  chest.  The  breasts 
should  be  well-developed  glands  that 
become  hard  with  milk  within  three 
hours  after  a  nursing;  the  nipples  should 
be  of  good  size,  well  formed,  and  free 
from  fissures. 

In  each  of  ten  children  fed  by  wet- 
nurses  examined,  the  writer  found  strep- 
tococci present  in  the  mouth.  In  cult- 
ures made  from  the  tonsils  he  found 
streptococci  only  five  times.  In  four 
instances  he  killed  mice  with  the  strep- 
tococci obtained  by  culture,  but  he  was 
never  able  to  recover  these  organisms 
from  the  animals.  The  streptococci 
varied  greatly  in  the  length  of  the 
chains;  and,  particularly  after  one  or 
two  cultures,  their  character  became 
entirely  altered.  Herzberg  (Deutsche 
med.  Wochen.,  Jan.  1,  1903). 

The  wet-nurse's  child  should,  of 
course,  be  carefully  examined.  In  re- 
gard to  the  age  of  the  child,  it  need  not 
correspond  very  closely  to  that  of  the 
foster-child.  In  general,  the  milk  should 
not  be  more  than  six  weeks  old  for  a 
child  of  one  to  three  weeks:  if  the  foster- 
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child  is  over  six  weeks,  the  milk  may  be 

from  one  to  four  months  old. 

An  important  caution  is  to  see  that 

the  nurse  is  not  overfed,  and  that  she 

takes  regular  active  out-of-door  exercise; 

otherwise  the  milk  is  apt  to  become  too 

rich. 

Breast-milk  is  the  best  infant-food. 
No  artificial  food  should  be  trusted  un- 
less it  contains  the  essential  elements 
of  breast-milk — namely,  fat,  proteid,  and 
sugar.  These  elements  are  to  be  found 
only  in  milk,  and  cows'  milk  is  the  only 
milk  available  for  general  use.  Cows' 
milk  must  be  modified  in  order  to  bring 
the  percentages  of  the  three  elements  to 
correspond  with  those  found  in  human 
milk.  E.  T.  Abrams  (Medical  News, 
Nov.  29,  1902). 

Weaning  and  Mixed  Feeding. 

With  few  women  among  the  better 
classes  can  nursing  be  continued  beyond 
the  ninth,  and  generally  not  beyond  the 
sixth  or  seventh  month,  without  ex- 
hausting the  mother  or  partially  starv- 
ing the  child. 

When  Should  Weaning  be  Begun? 
— Stationary  weight  or  actual  loss,  the 
child  being  otherwise  well,  means  in- 
sufficient food.  After  the  sixth  or 
seventh  month  this  indicates  weaning. 
Before  the  sixth  month  the  attempt  may 
be  made  to  improve  the  milk  by  the 
means  already  suggested,  using  in  the 
meantime  supplemental  bottle-feedings 
two  or  three  times  a  day.  If  the  milk 
does  not  become  normal  in  amount, 
it  may  still  satisfy  the  infant  at  three 
or  four  nursings  daily,  the  bottle  being 
given  in  place  of  the  other  nursings. 
This  method  of  "mixed  feeding"  may 
be  profitably  continued  as  long  as  the 
child  thrives:  it  is  much  better  for  the 
child  than  complete  weaning.  If  the 
nurse  cannot  satisfy  the  baby  at  least 
twice  a  day,  the  child  had  best  be 
weaned.  Speaking  generally,  weaning 
should  be  begun  at  the  ninth  or  tenth 


month;  but  even  then  the  weekly  weigh- 
ing is  the  safest  guide. 

It  is  a  great  mistake  quickly  to 
abandon  breast-feeding  for  artificial 
feeding  on  the  ground  that  the  mother's 
milk  is  not  of  proper  composition  and 
does  not  agree.  Far  too  many  instances 
observed  of  the  damage  which  has  come 
from  the  too  hasty  recommendation  to 
wean  which  has  been  given  by  the  fam- 
ily physician.  Caution  against  the  use 
of  patent  commercial  foods,  which  con- 
tain, as  a  rule,  a  large  amount  of  unal- 
tered starch.  J.  P.  Crozer  Griffith 
(Amer.  Medicine,  May  3,  1902). 

Method  of  Weaning. — At  whatever 
time  begun,  the  process  should  be  grad- 
ual, if  possible,  lest  the  mother  have 
trouble  with  her  breasts,  and  the  child 
with  its  stomach  and  bowels.  At  first 
a  bottle  should  be  given  twice  a  day:  if 
the  food  causes  no  indigestion  the  num- 
ber of  feedings  and  the  quantity  may  be 
gradually  increased  up  to  the  full  quota 
for  the  child's  age,  according  to  the 
table  below,  under  "Modification  of  Milk 
for  Healthy  Infants  During  the  First 
Year,"  page  227. 

As  to  the  formulae  to  be  used,  if  the 
baby  is  under  four  months  old,  the  food 
for  the  first  few  days  should  be  as  weak 
as  that  for  a  newborn  child;  if  from 
four  to  nine  months,  the  formula  should 
be  at  first  that  for  a  month-old  child; 
and,  if  from  nine  to  twelve  months,  that 
for  a  three-month  child.  The  impor- 
tant point  is  always  to  start  with  a  suffi- 
cient quantity  of  very  dilute  food,  and 
afterward  increase  the  proportions  as 
rapidly  as  the  child  can  assimilate  them. 

Artificial,  or  Substitute,  Feeding. 

In  order  that  an  infant  may  properly 
thrive  on  an  artificial  food,  certain  fun- 
damental principles  must  be  complied 
with,  viz.:— 

1.  The  food  must  contain  the  same  in- 
gredients as  breast-milk,  and  in  about 
the  same  proportions. 
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2.  As    nearly    as    possible    the    fats,  I  good  breast-milk  and  cows'  milk  is  given 
sugar,  and  proteids  of  the  food  should     in  the  table: — 


CONSTITUENTS. 

Woman's  Milk,  Average. 

Cows'  Milk,  Average. 

Fat     .... 

4.00  per  cent. 
7.00  per  cent. 
1.25  per  cent. 
0.20  per  cent. 
87.55  per  cent. 

3.50  per  cent. 
4.30  per  cent. 
3.75  per  cent. 
0.70  per  cent. 
87.75  per  cent. 

Salts 

resemble  those  of  breast-milk,  both  in 
chemical  composition  and  in  their  be- 
havior to  the  digestive  fluids. 

3.  The  addition  to  the  food  of  very 
young  infants  of  substances  not  present 
in  breast-milk  (e.g.,  starch)  is  rarely  ad- 
visable, and  if  used  in  large  quantity 
may  be  positively  harmful. 

In  accordance  with  these  principles, 
cows'  milk  is  selected,  because  it  fur- 
nishes the  elements  required,  although 
not  in  the  proportions  best  suited  to  the 
infant's  needs. 

An  infant  fed  at  the  breast,  who 
suffers  persistent  indigestion  and  at  the 
same  time  fails  to  gain  in  weight,  should 
be  taken  from  that  breast.  If,  however, 
the  infant  gains  in  weight  it  is  better 
to  try  and  correct  the  indigestion  by 
treatment  directed  both  to  the  mother 
and  child.  To  attempt  artificial  feeding 
in  such  a  case  often  only  adds  to  our 
troubles. 

In  commencing  artificial  feeding  a 
weak  mixture  should  be  begun  with,  and 
worked  up  by  frequent,  but  slight, 
changes  to  a  point  of  tolerance.  By 
still  continuing  a  gradual,  but  steady, 
increase,  never  beyond  the  point  of  easy 
digestibility,  we  can  in  a  few  weeks  at- 
tain to  a  food  sufficiently  nutritious  in 
all  its  ingredients  and  yet  fully  digest- 
ible and  assimilable.  It  is  a  serious  mis- 
take to  begin  on  a  mixture  too  strong, 
and  work  down  after  weeks  of  indiges- 
tion to  the  point  of  tolerance.  Black- 
ader  (Montreal  Med.  Jour.,  July,  1902). 

Cows'  Milk. 

Differences  between  Cows'  Milk 
and  Breast-milk. — The  composition  of 


It  appears,  therefore,  that  cows'  milk 
contains  a  large  excess  of  proteids  and 
of  salts,  but  too  little  sugar;  the  fat  is 
present  in  about  the  same  proportion 
in  both.  Moreover,  cows'  milk  is  acid 
in  reaction  and  contains  numerous  bac- 
teria. 

Fat. — The  average  amount  of  the  fat 
of  cows'  milk  which  a  healthy  infant 
can  digest  varies  from  2.0  to  4.5  per 
cent.  Beginning  with  1.5  per  cent.,  or 
lower,  in  the  early  days  of  life,  the 
amount  may  be  increased  to  3.0  per  cent, 
at  one  month,  and  4.0  per  cent,  at  five 
or  six  months. 

Sugar. — The  sugar  in  both  kinds  of 
milk  is  simply  lactose  in  solution;  but 
the  proportion  in  cows'  milk  is  only 
about  two-thirds  that  in  breast-milk. 

Proteids.  —  The  proteids  show  the 
greatest  differences,  both  in  quantity 
and  in  character.  A  good  average  breast- 
milk  contains  nearly  1.5  per  cent,  of  pro- 
teids, of  which  about  one-third  is  casein, 
and  the  other  two-thirds  the  soluble 
and  easily  digestible  lactalbumin.  Cows' 
milk  contains  nearly  4.0  per  cent,  of  pro- 
teids, of  which  four-fifths  is  the  in- 
soluble and  difficultly-digestible  casein, 
while  only  about  one-fifth  is  lactalbu- 
min. Stated  in  another  way,  breast-milk 
contains  about  1.0  per  cent,  lactalbumin, 
and  0.5  per  cent,  of  casein,  while  cows' 
milk  contains  only  about  0.8  per  cent, 
of  lactalbumin,  but  3.2  per  cent,  of 
casein.    On  account  of  the  relative  indi- 
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gestibility  of  the  proteids  of  cows'  milk, 
lower  percentages  have  to  be  used  than 
those  in  breast-milk,  especially  for  the 
first  two  or  three  months.  During  the 
first  few  days  infants  can  rarely  digest  a 
higher  proportion  of  the  proteids  of 
cows'  milk  than  0.5  per  cent.;  by  the 
end  of  the  first  month  the  average  child 
can  take  1.0  per  cent.,  by  the  fourth 
month  nearly  1.5  per  cent.,  and  by  the 
sixth  month  2.0  per  cent. 

It  is  doubtful  if  cows'  milk  can  be 
modified  so  as  to  make  it  exactly  re- 
semble mothers'  milk,  for  the  proteids 
of  the  former  differ  unquestionably  from 
those  of  the  latter,  both  in  quality  and 
in  quantity.  The  undoubted  advantage, 
however,  is  that  in  the  milk-laboratory 
the  percentage-composition  of  the  cows' 
milk  can  be  altered  to  suit  the  idiosyn- 
crasies of  the  infant's  digestion,  while  we 
have  far  less  control  over  the  percentage- 
composition  of  the  breast-milk  of  the 
mother  or  wet-nurse.  Henry  Ashby 
(Med.  Chronicle,  Aug.,  '97). 

Inorganic  Salts.  —  The  salts  are 
about  three  and  a  half  times  more  abun- 
dant in  cows'  milk. 

Proportion  of  iron  very  similar  in  hu- 
man and  in  cows'  milk;  slight  excess 
of  the  oxide  in  latter.  Anselm  (Centralb. 
f.  klin.  Med.,  Sept.  7,  '95). 

Reaction.  —  The  reaction  of  cows' 
milk  is  acid,  while  that  of  human  milk 
is  generally  alkaline,  rarely  neutral. 

Bacteria. — Breast-milk  is  practically 
sterile,  while  cows'  milk  always  contains 
germs,  some  of  which  may  be  pathogenic. 
A  large  proportion  of  diarrhoeal  diseases 
are  believed  to  depend  upon  the  sapro- 
phytic bacteria;  and  typhoid,  cholera, 
diphtheria,  tuberculosis,  and  scarlatina 
may  be  transmitted  by  cows'  milk. 

Modification  of  Cows'  Milk. — Be- 
cause of  the  differences  noted  above  be- 
tween breast-milk  and  cows'  milk,  cer- 
tain modifications  must  be  made  to  adapt 
cows'  milk  to  the  digestion  of  the  aver- 
age infant. 


Proteids. — Most  important  is  a  reduc- 
tion in  the  proportion  of  the  proteids. 
This  can  be  effected  by  simply  diluting 
the  milk. 

Sugar.  —  Sufficient  sugar  must  be 
added  to  bring  the  proportion  in  the 
food  up  to  between  5  and  7  per  cent. 
Good  milk-sugar  is  preferable  in  the 
great  majority  of  cases,  but  where  it  is 
not  obtainable,  or  where  it  causes  indi- 
gestion, granulated  sugar  may  be  used, 
and  with  many  infants  answers  quite  as 
well.  The  quantity  of  cane-sugar  used, 
however,  should  be  only  about  half  the 
amount  of  milk-sugar  required,  because, 
if  added  in  full  quantity,  it  makes  the 
food  too  sweet. 

A  thorough  examination  of  the  sources 
of  all  milk  for  general  use  is  imperative, 
and  the  laboratories  supplying  this  milk 
should  be  under  the  most  careful  super- 
vision. Cows'  milk  should  be  reduced 
to  the  proportions  of  woman's  milk,  and 
a  slightly  acid  milk  should  be  trans- 
formed to  one  of  slightly  alkaline  reac- 
tion in  preserving  it  from  a  contamina- 
tion and  making  it  as  nearly  as  possible 
like  a  mother's  milk.  Cows'  milk  is  ap- 
proximately 4  per  cent,  of  fat,  4  per  cent, 
of  sugar,  and  4  per  cent,  of  proteids.  In 
consequence,  then,  it  is  necessary  to  re- 
member three  formulas:  Feeding  for  the 
newborn,  adapted  to  the  majority,  should 
comprise  2  per  cent,  of  fat,  5  per  cent,  of 
sugar,  0.75  per  cent,  of  proteids.  Low- 
average  breast-milk  should  contain  3  per 
cent,  of  fat,  6  per  cent,  of  sugar,  and 
1  per  cent,  of  proteids.  High-average 
breast-milk,  4  per  cent,  of  fat,  7  per  cent, 
of  sugar,  and  2  per  cent,  of  proteids. 
These  modifications  should  be  regulated 
gradually  and  frequently  by  small  frac- 
tions from  one  to  another.  From  eight 
to  ten  months  it  is  time  to  make  the 
proportions  approximate  that  of  the 
whole  cows'  milk.  W.  P.  Northrup  (N. 
Y.  Med.  Jour.,  Mar.  16,  1901). 

Fat. — Diluting  the  milk  to  reduce  the 
proteids  diminishes  the  proportion  of 
fat  also;   so  that  cream  must  be  added, 
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or  specially  rich  milk  used,  in  order  to 
have  the  fat  in  proper  amount. 

Inorganic  Salts. — The  excess  of  salts 
in  cows'  milk  is  about  the  same  as  that 
of  the  proteids;  so  that  the  dilution 
required  for  the  proteids  will  reduce  the 
salts  to  about  the  proper  proportion. 

Reaction. — The  acidity  of  cows'  milk 
may  be  overcome  by  adding  1  ounce  of 
lime-water  for  each  20  ounces  of  the 
food,  or  by  adding  about  1  grain  of  bi- 
carbonate of  soda  for  each  ounce  of  the 
food.  The  soda  is  preferable  where 
there  is  constipation. 


water.  The  gruel  is  stirred  and  kept 
warm  until  it  becomes  thin  and  watery. 
The  top-milk  taken  from  the  original 
bottle  with  the  digested  gruel  is  then 
diluted  and  sugar  is  added.  The  food 
for  a  young  infant  should  contain  from 
one-eighth  to  one-third  of  the  9  ounces 
of  top-milk.  The  food  for  an  older  in- 
fant should  contain  one-sixth  to  two- 
thirds  of  the  16  ounces  of  top-milk. 
Sugar  is  added  to  make  up  for  the 
amount  lost  in  the  dilution.  When  the 
milk  cannot  be  kept  below  60°  F.,  it  will 
have  to  be  pasteurized.  When  there  is 
vomiting  of  food,  the  digested  gruel  may 
be  fed  temporarily,  and  a  top-milk 
poorer  in  fat  used  for  making  up  the 


Malted 

Nestle's 

Milk. 

JIILK-EOOD. 

1025.00 

1024.00 

92.47 

92.76 

7.43 

7.24 

0.29 

0.13 

1.15 

0.81 

1.15 

0.36 

trace 

0.45 

0.68 

0.36 

1.18 

0.84 

2.57 
trace 

3.28 

0.92 

0.44 

1.99 

alkaline 

alkaline 

Specific  gravity 

Water                       .    . 
Total  solid  matter  ( by  direct  de- 
termination)    

Inorganic  salts  

Total  albuminoids 

Soluble  albuminoids 

Insoluble  albuminoids 

Fat    . 

Milk-sugar  

Cane-sugar  . 

Maltose 

Dextrin 

Soluble  starch 

Starch 

Reaction       


1031.00 
86.73 

13.26 
0.20 
2.00 
2.00 


4.13 
6.93 


1025.00 
91.53 

8.47 
0.34 
2.15 
1.67 
0.48 
1.54 
2.71 

trace 

0.58 

1.22 

alkaline 


1031.00 
88.00 

12.00 
0.47 
2.62 
2.62 

2.89 
3.25 

2.20 
0.53 


1032.00 
86.03 

13.97 
0.26 
2.09 
2.09 

4.38 
7.26 


A  simple,  accurate  method  of  substi- 
tute infant-feeding.  In  preparing  the  in- 
fant-food it  is  necessary  to  have  the 
milk  bottled  at  the  dairy  and  kept  at 
low  temperature.  From  9  to  16  ounces 
are  dipped  from  the  top  of  the  bottle 
(avoiding  the  siphon),  and  then  the 
milk-bottle  is  set  aside.  Dextrinized 
gruel  is  then  prepared  in  the  following 
manner:  Beat  into  a  smooth,  thin  paste 
with  a  little  cold  water  two  heaping 
tablespoonfuls  of  wheat  or  barley  flour 
and  a  quart  of  boiling  water,  and  boil 
the  gruel  for  about  fifteen  minutes.  It 
is  then  cooled  and  a  preparation  of 
diastase  is  added.  The  aqueous  solution 
of  diastase  should  be  prepared  at  home 
by  soaking  malted  barley-grains  in  cold 


next  feeding.    H.  D.  Chapin  (New  York 
Med.  Jour.,  Feb.  23,  1901). 

Centrifugal  cream  is  probably  less  de- 
sirable for  infant-feeding  than  gravity 
cream.  As  obtained  from  dealers  it  is 
often  far  from  accurate  in  percentage. 
Siphonage  for  obtaining  gravity  cream 
is  an  accurate  method,  but  one  requiring 
considerable  skill  to  perform  accurately 
and  safely.  Dipping  off  the  top-milk  is 
an  accurate  and  safe  method  if  reason- 
able care  is  used.  The  method  for  ob- 
taining gravity  cream  by  pouring  off  the 
top  is  very  accurate  and  extremely 
simple.  There  is  no  instrument  to  be 
bought  and  kept  clean.  By  this  method 
it  is  possible  to  obtain  cream  of  any  de- 
sired percentage  up  to  26  per  cent.    To 
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insure  perfect  accuracy,  frequent  ex- 
aminations with  the  Babcock  machine 
are  required;  but  for  practical  purposes 
this  is  not  necessary,  provided  the  mixed 
milk  from  a  well-regulated  dairy  is  ob- 
tained. C.  W.  Townsend  (Boston  Med. 
and  Surg.  Jour.,  April  16,  1903). 

Sterilization  and  Pasteurization  of 
Milk. 

The  purposes  of  "sterilizing"  milk 
are:  1.  The  destruction  of  pathogenic 
bacteria  which  may  have  gained  en- 
trance. These  are  the  germs  of  typhoid, 
diphtheria,  cholera,  tuberculosis,  and 
those  which  produce  diarrhoeal  diseases. 
The  milk  may  receive  this  contamination 
from  disease  in  the  cow,  from  the  milk- 
er's hands,  or  from  the  water  in  which 
the  pails,  cans,  and  jars  are  washed. 
The  close  connection  which  exists  be- 
tween the  diarrhceal  diseases  of  summer 
and  a  contaminated  milk-supply  must 
never  be  lost  sight  of.  The  fact  that 
these  pathogenic  germs  are  so  frequently 
present,  together  with  the  fact  that  milk 
in  cities  is  twenty-four  to  forty-eight 
hours  old,  and  must  often  be  kept  with- 
out ice,  makes  some  means  of  destroying 
the  germs  desirable  or  imperative. 

2.  The  destruction  of  the  ordinary 
germs  of  lactic-acid  fermentation  is  de- 
sirable in  order  that  the  milk  may  be 
kept  safely  for  a  longer  time. 

"Sterilizing"  the  milk  at  a  high 
temperature  is  the  method  first  pro- 
posed for  destroying  the  germs.  This 
so-called  "sterilization"  means  heating  it 
to  a  temperature  of  212°  for  sixty  to 
ninety  minutes.  This  kills  all  the  germs 
not  in  spore  form,  and  such  milk  will 
keep  for  a  week  at  ordinary  room-tem- 
peratures. 

In  milk  which  is  supposed  to  be  steril- 
ized there  can  always  be  found  certain 
species  of  aerobic  bacteria,  which  pos- 
sess peptonizing  properties.  Five  varie- 
ties of  bacillus  lactis  peptonans  isolated 
resembling    the    bacilli    of    Fliigge    and 


Bujwid.  Expensive  methods  have  no  ad- 
vantage over  boiling  in  an  ordinary  clean 
vessel.  After  being  boiled,  milk  should 
be  kept  at  a  temperature  under  60.8°  F. 
Sterlong  (Provincial  Med.  Jour.,  July  1, 
'95). 

Complete  sterilization   of  milk  is  not 

accomplished  in  less  than  1  */,  to  2  hours 

at   a   temperature   of   212°    F.   reckoned 

from  the  moment  when  this  temperature 

is  attained.    Troitzky  (Arch.  f.  Kinderh., 

B.  19,  S.  97). 

Sterilizing  at  a  low  temperature, 

or  pasteurization,  is  the  second  and 

preferable  method.     By  pasteurizing  is 

meant  heating  the  milk  for  half  an  hour 

or  more  at  a  temperature  of  from  155° 

to  170°.     This  is  sufficient  to  destroy 

the  pathogenic  germs,  though  not  their 

spores;    such  milk  will  keep  on  ice  for 

only  two  or  three  days. 

Pasteurizing  for  thirty  minutes  at 
158°  F.  destroys  bacilli  of  tuberculosis, 
diphtheria,  typhoid,  and  cholera,  but  does 
not  kill  the  bacteria  which  cause  milk 
to  spoil.  Temperature  of  200°  F.  de- 
stroys all  lactic-acid  bacteria.  Partially 
sterilized  milk  must  be  kept  below  65° 
F.  or  consumed  within  twelve  hours. 
Fliigge   (N.  Y.  Med.  Jour.,  Dec.  1,  '94). 

Milk  to  be  subjected  to  a  temperature 
of  155°  F.  for  half  an  hour  and  should 
be  used  within  twenty-four  hours. 
Bureau  of  Animal  Industry,  Washing- 
ton  (Coll.  and  Clin.  Ree.,  Mar.,  '95). 

[Freeman's  pasteurizer  is  the  simplest 
apparatus  for  sterilizing  at  low  tem- 
peratures. It  may  be  obtained  from 
most  large  drug-stores,  or  from  James 
Dougherty,  No.  411  West  Fifty-ninth 
Street,  New  York  City.  L.  Emmett 
Holt  and  L.  E.  La  Fetka..] 

High-temperature  sterilization  would 
seem  to  be  the  ideal  method;  but  it  is 
open  to  certain  objections.  In  the  first 
place  it  changes  the  taste  to  that  of 
boiled  milk,  which  many  children  do  not 
like.  It  renders  the  milk  constipating 
and  the  casein  more  difficult  of  diges- 
tion. Furthermore,  the  nutritive  prop- 
erties  of  the   milk   are   somewhat  im- 
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paired;  for  it  appears  now  beyond  dis- 
pute that  the  use  of  sterilized  milk  as 
the  sole  diet  for  a  long  time  is  not  in- 
frequently followed  by  the  production 
of  scurvy. 

The  chemical  result  of  boiling  milk  is 
to  kill  all  the  living  cells,  and  to  coagu- 
late all  the  albuminoid  constituents. 

There  is  a  very  distinctly  appreciable 
lowered  vitalitj'  in  infants  which  are  fed 
on  boiled  milk.  The  process  of  absorp- 
tion is  more  delayed,  and  the  quantity 
of  milk  required  is  distinctly  larger  for 
the  same  amount  of  growth  and  nourish- 
ment of  the  child  than  is  the  case  when 
fresh  milk  is  used.  J.  L.  Kerr  (Brit. 
Med.  Jour.,  Dec.  14,  '95). 

Comparatively  or  temporarily  steril- 
ized milk  may  be  administered  for  any 
length  of  time  without  fear,  but  steril- 
ized milk  that  is  put  into  hermetically- 
sealed  vessels,  and  which  can  thus  keep 
fresh  for  several  or  many  days,  will  pro- 
duce scurvy  unless  some  fresh  food  is 
administered  daily.  One  meal  of  fresh 
whey  daily  will  achieve  this  in  3'ounger 
infants  than  those  who  may  have  fresh 
vegetables,  meat,  or  fruit.  J.  K.  Barton 
(Brit.  Med.  Jour.,  Jan.  2,  '97). 

Study  of  the  subject  showed  that  the 
disadvantages  of  sterilizing  milk  in  the 
artificial  feeding  of  infants  lie  chiefly  in 
those  changes  effected  in  milk  by  high 
temperatures.  These  alterations  are  not 
only  chemical,  but  also  physical,  and 
are  so  profound  and  important  that 
they  interfere  seriously  with  the  absorp- 
tion and  assimilation  of  the  milk.  A 
prolonged  feeding  with  sterilized  milk 
not  only  destroys  the  balance  of  nitrog- 
enous metabolism,  but  also  interferes 
with  the  growth  of  the  body,  all  the 
more  because  the  salts  are  changed  in 
character  by  sterilization,  and  so  an  in- 
sufficient amount  of  the  salts  necessary 
for  nutrition  is  absorbed.  Sterilized 
milk,  therefore,  induces  a  defective  de- 
velopment of  the  body  and  renders  it 
more  susceptible  to  the  invasion  of  dis- 
eases, especially  to  maladies  of  the 
blood,  the  general  metabolism,  and  con- 
stitutional diseases.  These  facts,  the 
author  believes,  should  be  sufficient  to 


relegate  sterilization  to  the  past.  N.  P. 
Daniloff  (Russky  Vratch,  Feb.  15;  New 
York  Med.  Jour.,  April  25,  1903). 

Cows'  milk  is  the  best  substitute  for 
mothers'  milk,  when  properly  prepared; 
but  cows'  milk  is  not  bettered  by  steril- 
ization or  pasteurization;  on  the  con- 
trary, this  treatment  undoubtedly  makes 
it  the  direct  cause  of  rickets  and  scurvy 
and  kindred  diseases  in  children.  The 
object  of  pasteurization  can  be  safely 
accomplished  by  receiving  the  milk  in 
sterilized  quart  bottles,  which  are  then 
tightly  sealed,  labeled  with  the  dairy- 
man's name  and  the  date,  and  cooled  im- 
mediately in  a  temperature  of  40°  F.  E. 
M.  Sill  (Medical  Record,  Dec.  27,  1902). 

Pasteurization  does  not  change  the 
taste  nor  make  the  milk  constipating, 
nor  does  it  render  the  casein  less  diges- 
tible. Whether  pasteurizing  the  milk 
changes  it  so  that  scurvy  may  result  is 
not  determined;  certainly  the  danger  is 
so  slight  that  it  may  be  disregarded. 

Pasteurization  is  recommended  in  all 
cases  during  the  warm  months.  Steril- 
ization is  advised  only  for  use  among  the 
very  poor,  in  cities  during  very  hot 
weather,  in  any  place  where  ice  is  not 
obtainable,  and  for  transportation  on 
long  journeys.  In  cool  weather,  with  a 
fresh,  clean  milk-supply  and  plenty  of 
ice,  neither  method  is  necessary. 

Investigation  of  the  milk-supply  of 
New  York  City  shows  that  both  in  win- 
ter and  summer  the  ordinary  commercial 
milk  upon  its  arrival  in  the  city  is  within 
the  incubation-period,  this  stage  lasting 
24  hours  in  winter,  13  to  17  hours  on  a 
fairly  cool  day,  and  5  hours  on  a  hot 
summer  day,  after  reaching  the  city. 
This  milk  is  therefore  considered  fit  for 
infant-feeding,  if  prepared  early  in  the 
day.  On  a  warm  summer  day  pasteur- 
ized milk  had  a  fairly  stationary  acidity 
for  from  10  to  12  hours,  the  acidity  then 
rising  slowly  until  at  the  end  of  24 
hours  the  milk  was  curdled.  The  growth 
of  the  bacterium  lactis  was  thus  retarded 
about  6  hours  as  compared  with  unpas- 
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teurized  milk.  On  the  other  hand,  steril- 
ization at  from  90°  to  92°  C.  for  40  min- 
utes, while  making  the  milk  far  from 
absolutely  sterile,  rendered  the  bacterium 
lactis  inert  for  2  days  at  least,  at  a 
summer  temperature.  It  may  therefore 
be  concluded  that  without  subsequent 
refrigeration  pasteurization  in  summer 
does  not  offer  a  safe  means  of  preparing 
milk  for  infant-feeding.  Emily  Lewi 
(N.  Y.  Med.  Jour.,  Feb.  9,  '95). 

Since  using  pasteurized  milk,  the 
death-rate  from  diarrhceal  diseases  in 
Brooklyn  has  been  lower  in  1896  and 
1897  than  it  had  ever  been.  George  P. 
West  (San.  Record,  Nov.  26,  '97). 

While  neither  sterilization  nor  pas- 
teurization renders  the  milk  more  di- 
gestible, so  many  dangers  of  gastroin- 
testinal infection  are  removed  by  their 
use  that  they  are  to  be  regarded  as  valu- 
able safeguards. 

Number  of  cases  of  mild  milk-infection 
noted  occurring  among  children  fed  upon 
pasteurized  milk  or  milk-mixtures.    The 


perature  of  at  least  194°  to  198"  or  212° 
F.  for  ten  minutes.  It  should  be  rapidly 
cooled  and  kept  below  20°  C.  till  ready 
for  use.  Koplik  (Med.  Rec,  Feb.  19, 
'98). 
Modification  of  Milk  for  Healthy  In- 
fants during  the  First  Year. 

Not  all  infants,  even  those  who  are 
healthy,  can  be  fed  in  the  same  way. 
The  problem,  therefore,  is  to  make  a 
food  in  which  the  quantity  of  each  in- 
gredient—fat, sugar,  and  proteid — shall 
be  known,  and  in  which,  also,  these 
quantities  can  be  separately  varied  so  as 
to  suit  the  individual  child.  At  present 
the  percentage  method  has  come  to  be 
generally  used  by  those  who  have  had 
the  greatest  experience  in  the  feeding  of 
infants. 

The  following  table  may  be  taken  as  a 
general  guide  for  feeding  a  healthy  in- 
fant of  average  weight  by  the  percentage 
method.     The  schedule  shows  the  per- 


Daily  Quantity. 


First  day         

Second,  third,  and  fourth  days 
Fifth,  sixth,  and  seventh  days  . 
Second  and  third  weeks  .    .    .    . 

Fourth  week 

Second  and  third  months        .    . 

Fourth  month 

Fifth  month       

Sixth  to  ninth  month       .    .    .    . 
Tenth  to  twelfth  month  .    .    .    . 


1.00  per  cent. 
1.50  per  cent. 
2.00  per  cent. 
2.50  per  cent. 
3.00  per  cent. 
3.50  per  cent. 
3.75  per  cent. 
4.00  per  cent. 
4.00  per  cent. 


5.00  per  cent. 
4.00  per  cent. 
5.00  per  cent. 
6.00  per  cent. 
6.00  per  cent. 
6.00  per  cent. 
7.00  per  cent. 
7.00  per  cent. 
7.00  per  cent. 
6.00  per  cent. 


0.33  per  cent. 
0.50  per  cent. 
0.60  per  cent. 
0.80  per  cent. 
1.00  per  cent. 
1.25  per  cent. 
1.50  per  cent. 
2.00  per  cent. 
2.50  per  cent. 


4  to 
8  to 
10  to 
18  to 
20  to 
22  to 
28  to 
32  to 
34  to 
38  to 


8  ounces 
12  ounces 
15  ounces 
30  ounces 
32  ounces 
36  ounces 
38  ounces 
38  ounces 
42  ounces 
45  ounces 


symptoms  are  sometimes  insidious; 
sometimes  marked  and  troublesome.  In 
some  cases  there  will  be  first  a  looseness 
of  the  bowels;  the  movements  suddenly 
increasing  to  5  or  7  per  day,  and  are 
curdy  and  acid.  There  may  be  some 
fever.  In  other  cases  the  green  acid 
stools  will  disappear  after  a  dose  of 
castor-oil.  Again,  several  normal  stools 
may  be  followed  by  a  semifluid,  ex- 
tremely-acid stool  and  the  child  be  very 
weak,  or  there  may  be  simply  no  gain 
in  weight  and  rather  fluid  stools.  All 
these  cases  improve  rapidly  under  a 
change  from  pasteurized  to  sterilized 
milk.     Milk  should  be  heated  to  a  tem- 


centage  of  fat,  sugar,  and  proteids,  and 
the  daily  quantity. 

During  the  first  month  of  life  an  aver- 
age infant  requires  about  ten  feedings 
of  from  1  to  2  ounces  daily.  During 
the  second  and  third  months  from  2  to 
4  ounces,  and  so  on.  As  the  amount  is 
increased  the  number  of  feedings  must 
be  reduced  and  the  interval  between  each 
lengthened. 

An  average  formula  for  a  healthy  in- 
fant during  the  first  week  of  life  would 
be:  fat,  2.0;  sugar,  6.0;  proteid,  0.6. 
The  percentage  may  then  be  gradually 
increased  to  reach:    fat,  3.0;    sugar,  6.0; 
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proteid,  1.0,  by  the  end  of  the  first 
month.  By  the  third  month  a  healthy 
infant  thrives  well  on  a  mixture  such 
as:    fat,  4.0;    sugar,  7.0;    proteid,  1.5. 

As  a  rule,  those  of  largest  experience 
find  they  get  the  best  results  from  rather 
low-percentage  mixtures.  D.  J.  Evans 
(Montreal  Med.  Jour.,  Oct.,  '97). 

Five  deaths  among  forty-two  children 
suckled  on  the  various  samples  of  milk 
submitted  to  analysis.  In  each  of  the 
fatal  cases,  with  one  exception,  the  per- 
centage of  proteids  was  high,  ranging 
from  2.05  to  4.02.  In  every  case  but 
three  of  the  whole  number  in  which  the 
proteids  exceeded  2.5  per  cent,  the  milk 
disagreed.  Variations  in  the  percentage 
of  the  other  ingredients  seem  to  be  much 
more  readily  borne.  The  composition  of 
milk  which  agrees  with  the  infants  is 
as  follows: — 


Water. 

Fat. 

Sugar.  [    Proteids. 

Ash. 

Refractive 

Index  of 

Fat. 

88.12 

3.11 

6.70         1.83 

0.24 

51.9° 

Sheridan  Delepine  (Brit.  Med.  Jour., 
Jan.  22,  '98). 

The  percentages  recommended  by 
Rotch  in  the  case  of  children  premature 
at  the  twenty-eighth  week  are  as  fol- 
low:— 

Proteid,  0.5  per  cent.;  fat,  1.0  per 
cent.;  sugar,  3.0  per  cent.;  24  meals 
each  of  1  drachm;  heat  to  167°  F.  and 
make  slightly  alkaline. 

These  amounts  can  be  gradually  in- 
creased until  at  the  thirty-sixth  week 
the  child  will  be  taking  such  a  mixture 
as  this:  proteid,  1.0  per  cent.;  fat,  2.0 
per  cent.;  sugar,  5.5  per  cent.;  and,  if 
it  thrives,  further  additions  can  be  made 
until  the  composition  resembles  that  of 
good  human  milk. 

If  modified  milk  be  not  obtainable,  the 
child  must  be  fed  upon  humanized  milk, 
if  necessary  diluted,  or  condensed  milk 
sufficiently  diluted,  or  a  mixture  of 
boiled  cows'  milk,  water,  and  cream,  in 
the  proportion  of  about  1  part  of  milk 
to  4  of  water,  with  '/«  teaspoonful  of 
cream  to  the  ounce,  if  it  can  be  obtained 
fresh  and  good. 


Very  premature  children  must  at  first 
be  fed  every  hour,  and  not  more  than  1 
to  2  drachms  must  be  given  at  a  time. 
The  amount  of  food  given  and  the  in- 
tervals between  the  meals  must  be  very 
gradually  and  carefully  increased.    If  the 
child    be   very    feeble,    brandy    may    be 
given,  about  5  drops  every  two  hours, 
repeated  as  often  as  may  be  necessary, 
and  if  it  at  any  time  become  markedly 
cyanotic,  oxygen  gas  should  be  adminis- 
tered.   It  may  be  given  from  five  to  ten 
minutes  two  or  three  or  more  times  a 
day.     G.  F.  Blacker  (Practitioner,  July, 
'98). 
Milk  -  laboratokies.  —  There    have 
been  established  in  Boston,  ISTew  York, 
Philadelphia,   and   several    other   cities 
laboratories  where  it  is  possible  to  ob- 
tain milk  in  which  the  separate  ingredi- 
ents are  present  in  definite  percentages. 
These  Walker-Gordon  laboratories  per- 
form the  same  service  in  the  preparation 
of  milk  that  the  apothecary  does  in  the 
dispensing  of  drugs.    They  put  up  what 
is  technically  known  as  "modified  milk" 
according  to  prescription,  and  will  fur- 
ther sterilize  or  pasteurize  the  food  if 
desired.    In  ordering  the  milk,  the  phy- 
sician  simply  specifies   the   percentages 
of   fat,   sugar,    and   proteids   which    he 
wishes  his  patient  to  have,  together  with 
the  quantity  for  each  feeding  and  the 
number     of     feedings    in     twenty-four 
hours;    also  the  amount  of  lime-water, 
and  whether  the  food  is  to  be  sterilized, 
pasteurized,  or  delivered  raw.     The  lab- 
oratory company  sends  each  day's  sup- 
ply every  morning,  delivering  the  food 
in  the  bottles  from  which  it  is  to  be  fed. 
The  advantages  of  the  laboratory  method 
are  many,  as  the  physician  can  vary  the 
proportions  from  day  to  day,  and  feel 
sure  that  his  directions  are  carried  out. 
The  only  objections  are  the  expense  and 
the  fact  that  these  laboratories  are  as  yet 
established  in  only  the  larger  cities. 

Laboratory   milk   is   theoretically   the 
most     perfect     substitute     for     normal 
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human  milk,  but  personal  experience, 
however,  fails  to  support  the  theory.  In 
some  eases  it  proved  satisfactory;  in 
others  partially  satisfactory,  and  showed 
features  of  malnutrition;  but  in  the 
greater  number  unsatisfactory,  and  it  be- 
came absolutely  necessary  to  discontinue 
the  laboratory  feeding,  owing  to  the  oc- 
currence of  acute  dietetic  disorders.  In 
laboratory  milk  the  proteids  are  present 
in  a  form  that  makes  them  difficult  of 
digestion,  due  to  the  destruction  of  the 
natural  emulsion  in  the  process  of  mixing 
a  separated  milk  and  a  centrifugated 
cream.  Louis  Starr  (Archives  of  Pediat- 
rics, Jan.,  1900). 

Home-modification  of  Milk. — Vari- 
ous methods  have  been  suggested  for 
home-modification,  all  somewhat  com- 
plex. At  present  it  cannot  be  said  that 
the  ideal  method  has  been  devised.  All 
are  only  approximate  in  their  results, 
but  they  are  highly  satisfactory,  if  the 
details  are  carefully  carried  out. 

[Dr.  W.  L.  Baner,  in  the  New  York 
Medical  Journal  of  March  12,  '98,  gives 
some  simple  equations  by  the  use  of 
which  the  amount  of  each  ingredient  for 
all  the  ordinary  formulae  may  be  readily 
calculated. 

Ten-per-cent.  cream  used  to  make  up 
a  20-ounce  mixture;  hence  each  ounce 
of  the  cream  adds  0.5  per  cent,  of  fat, 
0.2  per  cent,  of  sugar,  and  0.2  per  cent. 
of  proteid. 

A  simple  device  for  making  up  the 
ordinary  formulas  is  the  "Materna"  Milk- 
Modifying  Apparatus.  It  is  a  glass 
graduate  with  the  sides  divided  into  sev- 
eral panels,  and  with  marks  indicating 
the  level  to  which  the  vessel  should  be 
filled  with  the  various  ingredients  to  ob- 
tain the  formula  noted  at  the  top  of  the 
panel.  Although  the  method  is  not  very 
accurate,  it  has  simplicity  to  recommend 
it.  The  apparatus  is  made  by  the  Sur- 
gical &  Chemical  Supply  Co.,  No.  147 
Centre  Street,  New  York  City,  and  may 
be  obtained  from  them  or  from  most 
druggists.  L.  Emmett  Holt  and  L.  E. 
La  Fetra.] 

Clinical  observation  has  confirmed  the 
truth    of   the    statement    regarding   the. 


diminution  of  the  percentages  of  the 
other  ingredients  as  the  fat  is  increased. 
Physicians  quite  commonly  overlook  the 
effect  on  the  result  of  varying  the  quan- 
tity of  cream  taken  from  the  upper  part 
of  the  milk-bottle,  and  of  the  influence 
of  temperature  and  the  time  the  milk  is 
allowed  to  stand.  Thus,  if  2  ounces  are 
taken  from  the  upper  part  of  a.  quart  of 
milk  that  has  been  standing  for  16  hours, 
it  will  contain  7  1/1  times  as  much  fat 
as  proteids,  whereas  if  4  ounces  are  taken 
from  the  upper  portion  of  a  quart  of 
milk  that  has  been  standing  only  8  hours, 
it  will  be  found  to  contain  3  Va  times 
more  fat  than  proteids.  Many  of  the 
poor  results  obtained  in  feeding  of  in- 
fants on  modified  milk  can  be  ascribed 
to  the  use  of  milk  containing  too  low  a 
percentage  of  proteids.  The  muscular  de- 
velopment of  the  child  is  very  largely 
dependent  upon  the  percentage  of  pro- 
teids present  in  the  food.  J.  E.  Winters 
(Phila.  Med.  Jour.,  Mar..  24,  1900). 

Milk  sterilized  by  heat  is  altered  to 
an  extent  varying  according  to  the  ele- 
vation of  the  temperature  used  in  the 
sterilization  and  the  duration  of  its  ex- 
posure, in  the  following  respects: — 

1.  Its  proteids  are  modified  and  ren- 
dered apparently  less  digestible;  but  our 
knowledge  on  this  subject  is  still  indefi- 
nite and  dependent  chiefly  on  clinical  ex- 
perience ;  nothing  has  yet  been  proved  by 
laboratory  experiment. 

2.  The  combination  of  its  saline  ingre- 
dients with  the  proteids — a  combination 
which  we  must  admit  is  not  absolutely 
proved,  but  which  appears  to  be  ex- 
tremely probable — is  more  or  less  broken, 
and  the  salts  assume  a  condition  in 
which  they  are  less  readily  absorbed. 

3.  Natural  ferments  whose  presence  in 
milk  may  with  much  probability  be  in- 
ferred, and  which  may  materially  assist 
its  digestion  in  the  infant's  stomach,  are 
destroyed. 

4.  An  alteration  takes  place  in  the 
emulsion,  normal  to  milk,  which  may 
also  have  a  distinct  effect  in  lessening 
the  digestibility  of  cows'  milk  by  the 
infant. 

It  is  extremely  important  that  milk 
after  sterilization  should  be  kept  at  a 
continuously  low  temperature,  and  it  is 


NURSING  AND  ARTIFICIAL  FEEDING.     MODIFICATION  OF  MILK. 


691 


to  be  remembered  that  the  employment 
of  sterilized  milk  which  has  been  kept 
for  many  days  is  not  free  from  danger. 

It  appears,  therefore,  extremely  desir- 
able in  infant-feeding  to  use  fresh  milk 
drawn  with  such  careful  precautions  as 
to  be  practically  free  from  extraneous 
bacteria,  and  in  which  the  laetie-acid- 
produeing  bacteria  are  present  in  such 
small  numbers  as  to  induce  no  altera- 
tions of  moment. 

Such  milk  is  better  not  sterilized  at 
all.  But  it  is  seldom  our  good  fortune 
to  be  able  to  obtain  such  with  the  regu- 
larity necessary  for  the  daily  prepara- 
tion of  au  infant's  food.  And  when  our 
supply  cannot  be  depended  upon  it  ap- 
pears the  lesser  of  two  evils  to  have  the 
milk  sterilized,  but  sterilized  at  the  low- 
est efficient  temperature,  namely:  60°  C, 
maintained  for  fifteen  minutes.  A.  D. 
Blackader  (N.  Y.  Med.  Jour.,  Feb.  2, 
1901). 

To  break  up  the  curd  of  cows'  milk 
and  furnish  a  small  quantity  of  'easily 
absorbable  food,  cereal  gruels,  in  which 
the  starch  has  been  converted  into  dex- 
trin and  maltose,  are  the  most  practical 
and  desirable  agents.  Recently  it  has 
been  admitted  that  cereals  gave  the 
finest  curds  of  any  diluent.  How  much 
effect  a  digested  gruel  has  on  the  curd- 
ling of  milk  depends  on  the  strength  of 
the  gruel  and  the  dilution  of  the  milk. 
The  very  best  effect,  as  far  as  digestive 
effort  is  concerned,  is  obtained  when  the 
starch  is  completely  gotten  into  soluble 
forms  so  that  the  particles  of  proteids 
and  cellulose  of  the  cereals  are  free. 

To  find  what  strength  of  the  digested 
gruel  was  needed  to  prevent  the  forma- 
tion of  leathery  curds,  3  heaping  table- 
spoonfuls  of  wheat-flour,  weighing  1562 
grains,  were  cooked  in  a  double  boiler 
for  two  hours  with  3  pints  of  water. 
This  gruel  was  cooled  so  that  it  could 
be  tasted  (130°  F.),  and  1  teaspoonful 
of  cereo,  a  glycerite  of  diastase,  was 
added.  At  the  end  of  ten  minutes  iodine 
failed  to  show  starch. 

It  is  not  necessary  to  use  a  digested 
gruel  stronger  than  1  heaping  table- 
spoonful  of  flour  to  the  pint  for  any 
dilution  of  milk. 


If,  when  modified  milk  disagreed,  all 
milk  was  cut  off  for  a  few  feedings,  and 
then  a  new  beginning  made,  a  great  deal 
less  trouble  would  be  experienced  than 
by  attempting  to  shift  the  percentages 
slightly. 

There  is  no  form  of  nourishment  so 
easily  borne  as.predigested  cereal  gruels, 
and  when  properly  used  these  are  of 
great  benefit  even  when  the  infant  is 
breast-fed. 

If,  instead  of  claiming  that  it  is  un- 
scientific to  give  a  baby  anything  but 
milk,  the  great  advantage  of  tempora- 
rily withholding  milk  when  it  disagrees, 
and  feeding  cereal  gruels  instead  of  pro- 
prietary foods,  was  taught,  and  then  to 
return  to  milk-feedings  by  gradually 
adding  milk  to  these  gruels,  there  would 
be  less  recourse  to  proprietary  foods,  and 
more  practitioners  would  learn  to  be- 
come scientific  modifiers  of  milk.  This 
method  can  be  followed  anywhere,  and 
in  no  way  interferes  with  the  principle 
of  shifting  the  percentages  of  fat,  sugar, 
or  proteids  to  suit  the  infant's  digestion. 
In  fact,  this  is  exactly  what  should  be 
done  in  every  ease. 

The  conclusions  are:  that  chemical 
analyses  of  milk  are  not  the  only  scien- 
tific bases  of  comparison;  that  Nature 
adapts  an  animal's  milk-food  to  its  di- 
gestive syst,em,  and  that  cows'  milk  and 
woman's  milk  were  intended  for  differ- 
ent digestive  systems:  that,  as  cows' 
milk  forms  solid  curds  and  woman's 
milk  flocculent  curds,  the  curd  of  cows' 
milk  intended  for  an  infant  should  be 
broken  up  mechanically;  that,  as  cereal 
gruels  mechanically  break  up  the  curds 
of  cows'  milk,  and  as  infants  are  able  to 
utilize  them,  their  use  is  rational. 

It  is  often  preferable  to  make  the 
standard  diluent  of  digested  gruels,  as 
they  not  only  break  up  the  curds,  but 
expose  a  surface  of  milk-proteids,  and 
not  starch,  and  furnish  a  certain  amount 
of  nourishment  that  is  immediately 
available  for  carrying  on  the  work  of 
digestion,  taking  the  place  of  part  of  the 
soluble  proteids,  and  also  form  a  satis- 
factory substitute  for  milk  when  it  must 
be  withheld  for  a  few  feedings.  A  great 
variety  of  food  can  be  supplied  an  infant 
by  means  of  digested  gruels  at  a  trifling 
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expense,  and  the  tendency  is  always  to 
get  back  to  milk-feedings,  and  not  to 
keep  on  indefinitely  with  a  diet  of  car- 
bohydrates, as  when  most  infant-foods 
are  used.  H.  D.  Chapin  (Med.  Record, 
July  6,  1901). 

Use  of  whey  as  a  diluent  in  place  of 
water  has  of  late  come  into  prominence 
and  has  been  given  a  sufficient  trial  to 
warrant  the  opinion  that  its  use  in 
cases  of  very  difficult  digestion,  in  which 
only  low  percentages  of  caseinogen  are 
tolerated,  is  often  of  great  value.  It 
allows  a  physician  to  give  a  higher 
total  proteid  than  would  otherwise  be 
possible.  Maynard  Ladd  (Boston  Med. 
and  Surg.   Jour.,  1903). 

Home-modification  by  Using  Stand- 
ard Cream  and  Milk  Mixtures. — This 
method  is  that  which  we  have  found  the 
simplest,  and,  therefore,  the  most  satis- 
factory. 

In  order  to  produce  definite  results  by 
diluting  milk,  it  is  necessary  to  know, 
approximately  at  least,  the  average  com- 
position of  the  milk  or  the  cream-milk 
mixture  which  is  to  be  diluted.  For 
practical  purposes,  mixed  herd-milk  may 
be  considered  as  containing  4  per  cent, 
of  fat,  4.3  per  cent,  of  sugar,  and  4  per 
cent,  of  proteid.  In  Alderney  and  Jersey 
milk  the  fat  is  much  higher.  Cream— 
if  obtained  by  the  gravity  method,  the 
milk  standing  twelve  hours — contains 
about  16  per  cent,  of  fat.  Light  or  thin 
centrifugal  cream  has  about  20  per  cent, 
of  fat,  while  the  heavy  centrifugal  cream 
contains  from  30  to  40  per  cent,  of  fat. 
Top-milk  is  the  upper  portion  of  the 
milk  with  the  cream,  taken  after  the 
milk  has  stood  a  definite  number  of 
hours.  If,  for  example,  one  quart  of 
milk  stands  on  ice  for  twelve  hours,  the 
cream  from  it  contains  about  16  per 
cent,  of  fat;  if  it  stands  six  hours,  the 
upper  6  ounces  contain  about  12  per 
cent,  of  fat;  if  for  three  hours,  the  upper 
10  ounces  has  about  8  per  cent,  of  fat. 
In  top-milk  thus  removed  the  sugar  may 


be  considered  as  4  per  cent,  and  the  pro- 
teids  as  nearly  4  per  cent.  In  this  way 
one  may  obtain  for  dilution  cream-milk 
mixtures  containing  any  of  the  required 
percentages  of  fat. 

Milk-sugar  Solutions. — Since  lac- 
tose must  be  added,  it  is  convenient  to 
add  the  sugar  to  the  water,  thus  making 
a  milk-sugar  solution.  Boiling  water 
should  be  used,  and  if  the  solution  is  not 
clear  it  should  be  filtered  through  ab- 
sorbent cotton.  The  solution  should  be 
made  fresh  daily  in  warm  weather;  in 
cold  weather  it  will  keep  for  two  days. 

The  table  shows  the  amounts  of  milk- 
sugar  and  water  required  to  make  the 
standard  solutions: — 


STRENGTII    OF 

Amount  of 

Boiling 

Solution. 

Milk-sugak. 

Water. 

4  per  cent. 

1  ounce 

25    ounces 

5  per  cent. 

1  ounce 

20    ounces 

6  per  cent. 

1  ounce 

16f  ounces 

7  per  ceut. 

1  ounce 

14    ounces 

8  per  cent. 

1  ounce 

12.V  ounces 

10  per  cent. 

1  ounce 

10    ounces 

[A  small  box  holding  exactly  1  ounce 
of  milk-sugar  may  be  gotten  from  any 
druggist.  An  even  tablespoonful  con- 
tains about  3  V2  drachms  of  milk-sugar; 
so  that,  for  an  approximation,  a  table- 
spoonful  of  milk-sugar  to  each  8  ounces 
of  the  food  adds  5  per  cent,  to  the  sugar 
ingredient.  L.  Emmett  Holt  and  L.  E. 
La  Fetra.] 

Preparation  of  the  Food  for  Healthy 
Infants. 

Whereas  it  is  impossible  to  give  simple 
rules  by  which  every  infant  can  be  suc- 
cessfully fed,  still  experience  shows  that 
average  infants  under  one  year  old  may 
be  fed  according  to  a  schedule  arranged 
for  certain  periods.  The  schedule  ap- 
plies to  healthy  infants  of  average 
weight,  under  average  conditions,  and  is 
meant  to  serve  as  a  general  guide,  not  to 
be  blindly  followed,  for  varying  circum- 
stances will  modify  any  plan  of  feeding. 
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Fibst  Peeiod:  Fboh  Bieth  to  the 
End  of  the  Foueth  Month. — In  mak- 
ing up  the  food  for  this  period  experi- 
ence shows  that  the  best  results  for  an 
average  child  are  obtained  when  the  fat 
in  the  formula  is  approximately  three 
times  the  amount  of  the  proteid:  prac- 
tically the  ratio  in  breast-milk.  Such  a 
proportion  may  be  obtained  by  using  a 
cream-milk  mixture  in  which  the  fat 
amounts  to  12  per  cent.  This  12-per- 
cent, cream-milk  mixture  can  be  gotten 
by  taking  (a)  equal  parts  of  light  cen- 
trifugal cream  and  dairy  milk,  or  (&)  2 
parts  of  gravity-cream  and  1  part  milk, 
or  (c)  the  upper  6  ounces  of  a  quart  of 
milk  after  standing  on  ice  for  6  hours. 

1.  For  the  second,  third,  and  fourth 
days  of  life  the  formula  should  be:  fat, 
1.0  per  cent.;  sugar,  4.0  per  cent.;  pro- 
teids,  0.33  per  cent.  This  may  be  made 
by  taking  1 1/i  ounces  of  12-per-cent.- 
cream-milk  mixture,  13 1/i  ounces  of 
4-per-cent.-sugar  solution,  and  1/2  ounce 
of  lime-water. 

The  schedule  for  the  number  and  in- 
tervals of  feedings,  with  the  amount  at 
each  feeding  during  twenty-four  hours, 
is  given  on  page  690. 

2.  For  the  fifth,  sixth,  and  seventh 
days  the  formula  should  be:  fat,  1.5; 
sugar,  5.0;  proteids,  0.5  per  cent.  This 
may  be  made  by  taking  2  1/4  ounces  of 
12-per-cent.  cream,  15  ounces  of  5-per- 
cent.-sugar  solution,  and  3/4  ounce  of 
lime-water. 

3.  For  the  second  week  the  formula 
should  be:  fat,  2.0;  sugar,  6.0;  proteid, 
0.6  per  cent.  There  are  required,  to 
make  18  ounces  of  this  food:  3  ounces 
of  12-per-cent.  cream,  14  1/i  ounces  of 
6-per-cent. -sugar  solution,  and  3/4  ounce 
of  lime-water.  For  30  ounces,  take  5 
ounces  of  12-per-cent.  cream,  23  3/4 
ounces  of  6-per-cent. -sugar  solution, 
and  1 1/i  ounces  of  lime-water. 


■A.  For  the  third  and  fourth  weeks  the 
formula  should  be:  fat,  2.5;  sugar,  6.0; 
and  proteids,  0.8  per  cent.  Twenty 
ounces  of  this  formula  may  be  made  by 
taking  4  ounces  of  12-per-cent.  cream, 
15  ounces  of  6-per-cent.-sugar  solution, 
and  1  ounce  of  lime-water.  To  make 
32  ounces,  take  6  Y2  ounces  of  12-per- 
cent.  cream,  24  ounces  of  6-per-cent.- 
sugar  solution,  and  1 1/2  ounces  of  lime- 
water. 

5.  For  the  second  and  third  montlis 
the  formula  should  be:  fat,  3.0;  sugar, 
6.0;  and  proteids,  1.0  per  cent.  To 
make  24  ounces  of  this  formula  there 
are  required  6  ounces  of  12-per-cent. 
cream,  16  3/4  ounces  of  5-per-cent. -sugar 
solution,  and  1 1/i  ounces  of  lime-water. 
To  make  36  ounces  take  9  ounces  of  12- 
per-cent.  cream,  25  1/i  ounces  of  5-per- 
cent.-sugar  solution,  and  1  3/4  ounces  of 
lime-water. 

6.  For  the  fourth  month  the  formula 
should  be:  fat,  3.6;  sugar,  7.0;  pro- 
teids, 1.2  per  cent.  To  make  25  ounces 
of  this  formula  take  7  1/2  ounces  of  12- 
per-cent.  cream,  16  1/i  ounces  of  6-per- 
cent.-sugar  solution,  and  1 V4  ounces  of 
lime-water.  To  make  38  ounces  take 
11  y,  ounces  of  12-per-cent.  cream, 
24 1/2  ounces  of  6-per-cent.-sugar  solu- 
tion, and  2  ounces  of  lime-water. 

Second  Peeiod:  Feom  Beginning  of 
Fifth  to  End  of  Ninth  Month. — Dur- 
ing this  period  the  best  results  are  ob- 
tained by  using  formulae  in  which  the 
fat  is  about  twice  tlie  proteid.  This  pro- 
portion exists  in  the  8-per-cent. -cream- 
milk  mixture  which  is  used  as  the  basis 
for  modification  during  this  period. 
The  8-per-cent.  cream  may  be  obtained 
by  taking  (a)  1  part  of  light  centrifugal 
cream  and  3  parts  of  milk,  or  (&)  1  part 
gravity  cream  and  2  parts  of  milk,  or 
(c)  the  upper  10  ounces  from  a  quart  of 
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milk  which  has  stood  on  ice  for  4  or  5 
hours. 

1.  For  the  fifth  month  the  formula 
should  be:  fat,  3.6;  sugar,  7.0;  and 
proteids,  1.8  per  cent.  Thirty  ounces 
of  this  food  may  be  made  by  taking 
13  V2  ounces  of  8-per-cent.  cream,  15 
ounces  of  6-per-cent.-sugar  solution,  and 
1  y,  ounces  of  lime-water.  To  make 
40  ounces  of  this  formula  take  18  ounces 
of  8-per-cent.  cream,  20  ounces  of  6-per- 
cent.-sugar  solution,  and  2  ounces  of 
lime-water. 

2.  For  the  sixth,  seventh,  eighth,  and 
ninth  months  the  formula  should  he: 
fat,  4.0;  sugar,  7.0;  and  proteids,  2.0 
per  cent.  Thirty-six  ounces  of  this  for- 
mula may  be  made  by  taking  18  ounces 
of  8-per-cent.  cream,  16  1/i  ounces  of  5- 
per-cent.-sugar  solution,  and  1 3/4  ounces 
of  lime-water.  To  make  42  ounces,  take 
21  ounces  of  8-per-cent.  cream,  19  ounces 
of  5-per-cent. -sugar  solution,  and  2 
ounces  of  lime-water. 

Third  Period:  Feom  the  Tenth  to 
the  Fifteenth  Month. — During  this 
period  the  best  results  are  secured  by 
having  the  fat  and  the  proteids  approxi- 
mately equal,  as  they  are  in  whole  milk. 
With  the  whole  milk  during  this  period 
there  should  be  combined  some  kind  of 
farinaceous  food.  From  the  beginning 
of  the  tenth  month  to  the  end  of  the 
first  year  the  proportions  should  be  two- 
thirds  dairy-milk  and  one-third  of  a 
moderately-thick  gruel.  After  the  in- 
fant is  a  year  old  the  proportions  may 
be  changed  to  three-fourths  milk  and 
one-fourth  of  a  thicker  gruel. 

Preparation  of  the  Daily  Supply. 
— The  full  quantity  of  food  for  twenty- 
four  hours  should  be  made  at  one  time; 
then  clean  bottles  for  the  required  num- 
ber of  feedings  are  filled,  stoppered  with 
non-absorbent     cotton,    and    sterilized, 


pasteurized,  or,  if  the  food  is  to  be  used 
raw,  placed  immediately  on  ice. 

Of  the  many  hundred  marasmic  and 
rachitic  infants  observed,  it  is  believed 
that  fully  95  per  cent,  had  been  fed  on 
the  meal-foods  or  on  condensed  milk, 
chiefly  the  latter.  In  order  to  make  up 
the  deficiency  of  fats  and  proteids  in 
condensed  milk,  cream  may  be  added  in 
proportion  to  make  up  the  deficient  fat. 
Among  dispensary  patients  codliver-oil 
supplies  the  deficiency,  the  dose  varying 
with  the  age  of  the  baby,  the  ability  to 
digest  it,  and  the  season  of  the  year. 
Ten  drops  to  a  dessertspoonful,  three  or 
four  times  daily  after  feeding.  During 
very  hot  weather  the  dose  must  be  re- 
duced or  suspended  if  there  are  evidences 
of  gastro-intestinal  disturbance. 

The  low  proportion  of  proteids  may  be 
increased  by  adding  a  meat-broth.  One 
pound  of  lean  beef  is  boiled  in  one  quart 
of  water  till  the  liquid  is  reduced  to 
one  pint.  Such  a  broth  contains  0.8  per 
cent,  proteids;  so  that  if  1  part  of  con- 
densed milk  is  added  to  12  of  broth  the 
mixture  will  contain  0.5  per  cent,  of  fat, 
1.4  per  cent,  of  proteids,  and  4  per  cent, 
of  sugar.  This  will  answer  for  a  child 
three  months  old,  fat  being  supplied  by 
codliver-oil.  When  the  sixth  month  is 
reached  1  part  of  condensed  milk  may 
be  added  to  9  of  broth.  The  percentages 
then  will  be,  approximately,  0.75  per 
cent,  of  fat,  1.7  per  cent,  of  proteids,  and 
5  per  cent,  of  sugar.  This,  with  codliver- 
oil,  will  answer  until  the  eighth  or  ninth 
month,  when  barley-  and  oatmeal-  gruel, 
with  other  meal  mixtures,  may  be  al- 
lowed. Kerley  (Med.  News,  vol.  Ixx,  No. 
23,  '97). 

The  number  of  children  over  four 
months  of  age  who  are  fed  exclusively 
on  condensed  milk  are  "an  ill-conditioned 
class  of  children  with  their  starved  mus- 
cular and  nervous  systems  and  catarrhal 
tendencies,  who  fall  an  easy  prey  to 
broncho-pneumonia  in  the  winter,  to  the 
gastro-intestinal  diseases  in  the  summer, 
and  to  the  infectious  diseases  during  the 
entire  year."  The  chief  objection  to  con- 
densed milk  as  an  infant-food  is  the  fact 
that  it  contains  a  slight  deficiency  of 
proteids    and   an   excessive   and   almost 
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fatal  deficiency  of  fat.  Condensed  milk 
cannot  be  changed  or  fortified  so  as  to 
render  it  a  desirable  food;  it  may  be 
made  permissible;  nevertheless,  its  use 
is  not  to  be  advised  when  a  better  food 
can  be  procured.  Sometimes  the  practi- 
tioner is  obliged  to  use  it  among  the  ex- 
treme poor. 

One  of  the  most  frequent  and  serious 
errors  in  infant-feeding  is  overfeeding. 
Crandall  (Archives  of  Ped.,  Aug.,  '97). 

For  home-modification  of  milk,  Soxh- 
let,  of  Munich,  has  devised  a  formula 
which  has  proved  of  value  in  most  cases. 
This  can  be  made  by  diluting  the  milk 
coming  from  a  very  good  dairy  V,  with 
water,  for  a  child  below  nine  months, 
and  adding  to  each  8  ounces  a  teaspoon- 
ful  of  sugar  of  milk,  dissolving  the  sugar 
of  milk  first  in  the  4  ounces  of  water, 
and  then  adding  the  4  ounces  of  milk. 
Below  three  months  the  children  should 
be  given  3  ounces  in  each  bottle,  and  8 
bottles  in  24  hours.  Henry  Koplik 
(N.  Y.  Med.  Jour.,  Apr.  23,  '98). 

Following  requirements  given  for  a 
perfect  modified  milk:  (1)  alkalinity 
and  body-temperature,  (2)  sufficient 
quantity,  (3)  proper  proportion  of  con- 
stituents, (4)  digestibility,  (5)  freshness, 
sterility,  and  cleanliness,  (6)  absence  of 
adulteration.  Edward  Hamilton  (Amer. 
Jour,  of  Obst.,  etc.,  Aug.,  '98). 

It  is  of  great  importance  to  increase 
the  percentage  of  proteids  in  the  milk 
as  rapidly  as  the  infant  can   digest  it, 
but  also  to  avoid  commencing  with  too 
high    a   percentage.      One    should   begin 
with  only  0.25  or  0.5  per  cent,  of  proteids, 
and  increase  it  rapidly,  so  that,  in  many 
instances,  the  food  will  contain  1.5  per 
cent,  of  proteids  at  the  end  of  the  first 
six  weeks.    This  is  the  key-note  to  suc- 
cess in  the  artificial  feeding  of  infants. 
L.  Emmett  Holt  (Phila.  Med.  Jour.,  Mar. 
24,  1900). 
Bottles  and  Nipples. — Graduated 
cylindrical   bottles,   with   wide   mouths, 
are    generally    preferred,    being    easily 
cleansed.    The  best  nipples  are  those  of 
plain  black  rubber  which  slip  over  the 
neck    of   the   bottle.      On   no    account 
should  a  nipple  with  a  long  rubber  tube 
be  used.    The  hole  in  the  nipple  should 


not  be  large  enough  to  let  the  milk  run 
in  a  stream  when  the  bottle  is  inverted. 
Bottles  should  be  boiled  before  the  food 
is  put  into  them;  and  both  bottles  and 
nipples  thoroughly  washed  after  use. 
Nipples  should  be  kept  in  a  borax  or 
boric-acid  solution. 

The  feeding  question  is  at  the  root  of 
the  great  mortality  of  infants;  but  of 
almost  equal  importance  to  the  health  of 
the  child  is  the  receptacle  from  which  it 
takes  its  nourishment,  viz.:  the  nursing- 
bottle.  A  bottle  furnished  with  a  long 
rubber  tube  has  been  justly  condemned, 
as  it  is  an  impossibility  to  keep  the  tube 
clean;  and,  therefore,  the  child  draws 
impurities  into  the  mouth,  which,  on  ac- 
count of  its  warmth  and  moisture,  is 
one  of  the  most  prolific  parts  of  the  hu- 
man anatomy  for  the  propagation  of 
every  species  of  microbe.  Henri  de 
Rothschild  (Med.  Times,  July,  '98). 

The   difficulty   experienced   in   feeding 
by  means  of  a  spoon  children  with  cleft 
palate  in  the  hospitals  led  to  personal 
device  of  a  nipple  which  would  obviate 
this.      The    modification    in    the    nipple 
consists  in  the  attachment  of  a  "wing" 
of  sheet  rubber,  which  fills  the  cleft  dur- 
ing the  act  of  suckling.    With  the  ordi- 
nary rubber  nipple  this  device  does  not 
work  well,  because  of  the  collapse  of  the 
nipple.     By  putting  the  attachment  on 
the  "non-collapsible  nipple"  the  desired 
object  is  accomplished.    S.Lloyd  (Pediat- 
rics, Mar.  1,  1901). 
Rules  for  Artificial  Feeding. 
The  rules  as  to  frequency  and  regu- 
larity  of   feedings  are  more   important 
with  bottle-fed  than  with  nursing  babies. 
The  table  given  below  will  serve  as  a 
guide.    Just  before  feeding  the  food  is 
heated  to  body-temperature  by  placing 
the  bottle  in  a  vessel  of  hot  water;    a 
bottle  should  not  be  warmed  over  for 
a  second  feeding.     Twenty  minutes  is 
long   enough   for   a   feeding;    no    child 
should    be    allowed    to    sleep    with    the 
nipple  in  its  mouth. 

As  the  milk  enters  the  child's  mouth 
from  the  breast  of  the  mother,  its  tem- 
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perature  is  always  below  98°  F.  It 
usually  varies  from  96.5°  to  97°  F.  It  is 
evident  that  milk  given  to  children 
should  not  be  heated  above  these  tem- 
peratures. Smester  (Maladies  de  l'En- 
fance,  No.  15,  '97). 

The  first  esential  in  the  artificial  feed- 
ing of  infants  is  to  have  a  definite  plan 
upon  which  to  go  and  to  avoid  hap- 
hazard procedures.  Diluted  cows'  milk, 
condensed  milk,  and  peptonized  milk 
may  be  regarded  as  the  positive,  com- 
parative, and  superlative  of  digestibility 
respectively,  and  should  be  tried  in  that 
order  until  the  digestive  power  of  the 
child  is  suited,  due  regard  being  paid 
to  the  details  of  administration.  Peri- 
odic weighing  of  the  child  is  the  only 
test  of  the  success  or  failure  of  the  food 
selected.  In  cases  in  which  even  pep- 
tonized milk  fails  to  give  good  results, 
great  benefit  often  follows  the  admin- 
istration of  gray  powder,  even  in  cases 
in  which  there  is  no  reason  to  suspect  a 
syphilitic  taint.  In  spite  of  all  care  and 
the  use  of  the  above  methods,  there 
remains  a  residuum  of  cases  in  which 
progressive  wasting  persists.  Many  of 
these  seem  to  be  babies  who  are  unable 
to  digest  the  casein  of  cows'  milk  in  any 
form.  In  such  a  case  one  should  tiy  to 
procure  a  wet-nurse  for  the  child,  and 
failing  that,  one  must  eliminate  casein 
from  the  diet  by  making  whey  the  basis 
of  the  feeding  mixture.  The  use  of  a 
patent  food  as  the  sole  article  of  diet 
for  a  baby  is  rarely,  if  ever,  necessary, 
so  long  as  cows'  milk  can  be  obtained, 
either  fresh  or  condensed.  If  a  child  is 
unable  to  digest  much  cows'  milk  it  is 
often  worth  while  to  try  the  effect  of 
adding  a  little  starchy  food  to  the  diet, 
even  at  an  early  age,  for  inability  to 


digest  milk  appears  to  be  sometimes  ac- 
companied by  an  unusual  capacity  for 
the  conversion  of  starch.  R.  Hutchison 
(Lancet,  Sept.  1,  1903). 

Schedule  for  feeding  healthy  infants 
during  the  first  year  appears  below. 

The  Use  of  Other  Substances  than 
Milk  during  the  First  Year. 

Besides  the  ingredients  of  modified 
milk,  the  only  other  foods  to  be  given 
during  the  first  year  are  beef-juice  and 
the  fruit-juices. 

Beef-juice  may  be  added  to  the  diet 
at  about  the  tenth  month.  At  first  1/2 
ounce  is  given,  either  alone  or  with  the 
milk;  the  amount  may  be  increased  up 
to  2  or  3  ounces  daily,  given  at  two  or 
three  feedings. 

Fbuit-juices. — Strained  orange-juice 
is  the  most  useful  of  the  fruit-juices, 
and  may  be  added  by  the  eleventh  or 
twelfth  month.  It  is  best  given  about 
an  hour  before  the  feeding:  y,  to  1  or 
2  ounces  at  a  time.  The  fruit-juices 
are  particularly  useful  in  constipation. 

Indications  for  Special  Modifications. 

I.  Flatulence  and  Habitual  Colic. 
— -These  symptoms  are  almost  invaria- 
bly due  to  difficulty  in  the  digestion  of 
the  proteids.  The  cause  of  this  diffi- 
culty may  be  either  that  the  proteids 
are  too  high  or  that  the  child  has  a 
feeble  digestion  as  regards  proteids. 
There  are  three  methods  of  overcoming 
the  difficulty:  first,  by  reducing  the  pro- 
portion of  proteids;    second,  by  partly 


Age. 

No.  OP 

Feedings 
in  24 
Hooks. 

Interval 

Between 

Meals  by 

Day. 

Night- 
Jo  ™*  TO 
7  A.M.). 

Quantity  fob 
One  Feeding. 

21  Hours. 

Third  to  seventh  day        .    . 
Second  and  third  weeks   .    . 
Fourth  and  fifth  weeks 
Sixth  week  to  third  month 
Third  to  fifth  month      .    .    . 
Fifth  to  ninth  month    .    . 
Ninth  to  twelfth  month    .    . 

10 
10 
9 

8 
7 
6 
5 

2 

2 

2 

22- 

3 

3 

32 

2 
2 

1 
1 

1 

0 
0 

1    to  1J  ounces 
1J  to  3    ounces 
2J  to  34  ounces 

3  to  42-  ounces 

4  to  5  J  ounces 
5J  to  7    ounces 
7J  to  9    ounces 

10  to  15  ounces 
15  to  30  ounces 
22  to  32  ounces 
24  to  36  ounces 
28  to  38  ounces 
33  to  42  ounces 
37  to  45  ounces 
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predigesting  the  proteids;  and,  third, 
by  the  addition  to  the  milk  of  fari- 
naceous substances  which  theoretically 
aid  proteid  digestion. 

By  Reducing  the  Proportion  of  Pro- 
teids.— Suppose,  for  example,  a  child  of 
one  month,  taking  the  proper  formula 
for  that  age,  has  colic.  The  proteids 
may  be  reduced  without  changing  the 
percentage  of  sugar  and  fat  by  using  a 
16-per-cent.  (gravity)  cream  instead  of 
the  12-per-cent.  cream,  and  making  a 
higher  dilution  with  the  sugar  solution. 
Or,  again,  a  child  of  six  months  may  be 
taking  4-7-2,  and  suffer  from  flatu- 
lence and  colic.  The  proper  treatment 
is  to  return  to  one  of  the  earlier  for- 
mulae,— as  3-6-1. 

It  must  be  kept  in  mind,  however, 
that,  after  each  change  of  formula  to  a 
higher  proteid,  there  may  be  a  slight 
amount  of  colic  and  flatulence  for  a  day 
or  so;  one  should  not,  therefore,  be  dis- 
couraged and  go  back  to  a  lower  per- 
centage until  a  fair  trial  of  the  higher 
proportion  has  been  made. 

By  Partly  Peptonizing  the  Food. — At 
first  the  food  may  be  peptonized  for  an 
hour,  preferably  just  before  the  feeding- 
time;  later  the  process  may  be  short- 
ened to  fifteen  or  even  ten  minutes. 
The  use  of  the  peptonizing  tubes  is  most 
satisfactory;  but  a  somewhat  similar  re- 
sult is  produced  by  using  the  peptogenic 
milk-powder.  Peptonized  milk  should 
not  be  given  for  a  longer  period  than 
absolutely  necessary, — never,  if  possible, 
longer  than  three  months, — lest  the 
child  gradually  lose  its  ability  to  digest 
proteids.  It  must  be  remembered  that, 
even  with  peptonizing  as  an  adjunct,  a 
proper  formula  is  essential. 

By  Adding  Farinaceous  Substances  to 
the  Food.  —  Experience  indicates  very 
clearly  that  many  children  can  manage 
the  proteids  of  cows'  milk  more  easily 


when  some  farinaceous  substance  in  the 
form  of  gruel  is  added  to  the  food;  and 
that  many  of  the  signs  of  proteid  indi- 
gestion— flatulence,  colic,  etc. — are  re- 
lieved by  this  addition. 

Personal  experiments  showing  that  it 
is  possible  to  cause  a  marked  decrease 
in  nitrogen  elimination,  or  an  increase  in 
nitrogen  retention,  by  adding  carbohy- 
drates   to     the     food.      Arthur     Keller 
(Centralb.  f.  Inn.  Med.,  Jan.  14,  '99). 
In  practice  the  simplest  way  to  add 
carbohydrates  to  the  nourishment  is  to 
use  a  gruel  made-  of  barley,  oatmeal,  or 
wheat  to  replace  part  or  all  of  the  water 
of  the  formula.    Barley-gruel  is  the  one 
most  employed,  and  is  easily  made  by 
boiling  one  tablespoonful  of  barley-flour 
in  a  pint  of  water  for  twenty  minutes. 
This  may  be  used  to  replace  half  the 
water  in  any  of  the  foregoing  formulae, 
and  it  usually  influences  not  only  the  in- 
testinal colic,  but  also  has  a  marked  effect 
on  flatulence  in  the  stomach.    The  gruel 
made  from  oatmeal  is  preferable  if  there 
is  constipation;   that  made  from  barley- 
or  wheat-  flour  if  there  is  diarrhoea. 

The  milk  is  manipulated  too  much  in 
the   laboratories.     One   obtains  by   this 
method  3  or  4  per  cent,  of  fat,  but  the 
fat  is  not  in  a  fine  emulsion,  and  clin- 
ically the  fat,  in  order  to  be  thoroughly 
assimilated,  must  be  in  a  fine  emulsion. 
Many  babies,  not  assimilating  the  casein, 
will   improve   by   using   a   thin   barley- 
water    that    has    been    malted.      Henry 
Dwight  Chapin  (N.  Y.  Med.  Jour.,  Apr. 
23,  '98). 
II.  Cueds    rs    the    Stools.  —  This 
symptom  has  the  same  causes  as  flatu- 
lence and  colic,  and  the  dietetic  treat- 
ment is  the  same. 

It  is  of  paramount  importance  to 
know: — 

1.  The  chemical  reaction  of  the  alvine 
discharges:  i.e.,  whether  acid  or  alka- 
line. If  the  reaction  is  excessively  acid, 
this  is  due  to  the  carbohydrates;  if  very 
alkaline  we  may  infer  that  this  is  due 
to  the  ingestion  of  the  albuminous  foods. 
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2.  The  color.  If  this  be  green,  we  may 
infer  that  the  infant  has  eaten  too  much 
of  the  albuminous  foods  or  has  taken 
its  milk  too  fast. 

3.  Odor.  If  this  is  scarcely  percep- 
tible, or  slightly  sour,  the  cause  is  cer- 
tainly the  starchy  foods,,  while  if  very 
offensive  it  must  be  due  to  the  proteid 
foods. 

4.  Consistence.  If  the  discharge  is 
very  thin,  with  little  mucus  and  no 
blood  and  not  very  frequent  action,  this 
would  indicate  that  the  seat  of  the 
trouble  is  in  the  small  gut;  while  if  the 
consistence  is  somewhat  heavier  and  the 
discharge  contains  mucus  with  perhaps 
some  blood,  accompanied  by  tormina  and 
tenesmus,  the  lesion  is  in  the  colon. 

5.  Digestion.  If  solid  particles  are 
seen  we  may  at  once  determine  what 
food  to  withhold. 

6.  Constitutional  symptoms.  If  there 
is  a  high  temperature,  it  is  certainly  due 
to  the  albuminous  foods.  J.  F.  Kahler 
(Med.  Rec;    Med.  World,  Aug.,  '98). 

III.  Vomiting. — If  shortly  after  feed- 
ing, the  regurgitation  is  generally  to  be 
remedied  by  diminishing  the  quantity 
or  the  frequency  of  the  feedings,  or  both. 
If  the  vomiting  occurs  an  hour  or  so 
after  a  feeding  it  is  often  due  to  too 
much  fat,  and  the  fat  should  be  reduced. 
For  example,  if  an  infant  taking  3-6-1 
vomits  between  feedings  it  would  be  well 
to  change  the  formula  to  2-6-1.  This 
formula  can  be  made  by  taking  8-per- 
cent, cream  and  diluting  with  3  parts 
of  5-per-cent. -sugar  solution;  moreover, 
any  formula  in  which  the  fat  percentage 
is  twice  the  proteids  may  be  obtained  by 
diluting  the  8-per-cent.  cream. 

In  some  conditions  of  slow  stomach- 
digestion  it  is  better  to  feed  every  three 
or  four  hours,  instead  of  every  two  or 
two  and  a  half  hours. 

IV.  Loss  of  Appetite. — The  indica- 
tion is  to  make  the  intervals  of  feeding 
longer,  the  quantity  smaller,  and  the 
food  more  dilute;  this  applies  particu- 
larly to  the  fat.    The  symptom  indicates 


feeble  digestion,  for  the  time  being,  and 
can  best  be  treated  by  greatly  reducing 
the  amount  of  work  required. 

V.  Constipation. — This  is  a  frequent 
symptom,  and  is  always  hard  to  control. 
The  difficulty  often  is  that  there  is  in- 
sufficient residue,  and  this  is  to  be  over- 
come by  increasing  the  proportions  of 
all  the  ingredients.  A  second  cause  is 
too  small  a  percentage  of  fat;  but  it  is 
seldom  advisable  to  increase  the  fat 
above  4  per  cent.,  because  of  constipa- 
tion. 

Too  often  the  constipation  depends  on 
bad  habits  rather  than  on  anything 
wrong  with  the  food;  so  that  early  train- 
ing is  of  prime  importance. 

VI.  Diabrhcea.- — A  diarrhoea  which 
has  as  a  cause  simply  a  wrong  propor- 
tion in  the  food  is  very  rare.  Frequent 
almost  normal  movements,  however,  may 
be  due  to  too  high  fat.  Generally  the 
diarrhoea  is  due  to  acute  or  subacute  in- 
digestion in  the  intestines. 

Buttermilk  used  with  success  for 
years  as  a  food  for  infants.  He  adds 
rice  and  barley  to  it,  and  heats  it  for 
twenty-five  minutes,  after  which  he  adds 
beet-sugar.  As  a  result  of  the  use  of 
buttermilk,  acute  and  chronic  gastro- 
enteritis disappear  and  rachitis  is  seldom 
seen.  The  lactic  acid  does  no  harm  and 
but  very  little  free  hydrochloric  acid  re- 
sults. No  case  of  infantile  scurvy  has 
ever  appeared.  It  is  not  indicated  dur- 
ing the  first  month  of  life.  Vomiting 
grows  less  or  stops  entirely,  and  diar- 
rhoea is  never  caused  by  it.  When  con- 
stipation exists,  or  the  child  ceases  to 
gain  in  weight,  cows'  milk  may  be  added 
to  the  buttermilk.  Teixeira  de  Mattos 
(Jahrbuch  f.  Kinderh.,  Jan.,  1902). 

Lauded  by  the  Dutch  physicians  and 
prepared  according  to  their  prescrip- 
tions, buttermilk  is  a  good  therapeutic 
aliment  for  infants  affected  with  acute 
or  chronic  diseases.  The  buttermilk 
used  in  the  author's  experiments  con- 
tained cream  rendered  acid  by  the  lactic 
acid  fermentation,  and  freed  from  the 
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greater  part  of  fatty  matter  by  the  ex- 
traction of  butter.  It  was  delivered  as 
fresh  as  possible  and  the  cream  exposed 
no  longer  than  twenty-four  hours  to  the 
lactic  acid  fermentation.  It  was  then 
treated  as  follows:  To  a  litre  of  butter- 
milk there  were  added  25  grains  of 
wheaten  flour  and  35  grains  of  cane- 
sugar.  It  was  then  put  to  boil  for  at 
least  two  minutes,  mixed  continually, 
and  allowed  to  boil  over  three  or  four 
times.  It  was  then  placed  in  bottles 
previously  sterilized  in  boiling  water, 
stoppered  with  sterilized  corks,  and 
placed  in  the  refrigerator.  Before  serv- 
ing it  was  raised  in  the  water-bath  to 
the  body-temperature.  Thus  prepared, 
buttermilk  seems  to  represent  a  priori 
no  less  than  the  equivalent,  from  the 
chemical  standpoint,  of  the  ideal  nour- 
ishment of  the  infant.  It  is  well  borne 
sometimes  after  the  acute  crises  of  dys- 
pepsia and  diarrhoea  with  vomiting. 
Employed  as  an  aliment  and  as  a  rem- 
edy, it  can  absolutely  save  lives  of  in- 
fants attacked  with  chronic  diseases  of 
the  stomach  and  intestines.  As  to  its 
utility  when  employed  as  a  food  for  a 
long  time,  it  is  not  possible  to  say  until 
a  greater  number  of  observations  have 
been  made.  Neither  rickets  nor  scurvy 
has  been  observed  following  its  pro- 
longed use.  A.  Baginsky  (Revue  d'Hyg. 
et  Med.  Infantiles,  Oct.,  1902). 

Series  of  clinical  tests  of  buttermilk 
as  a  food  for  119  infants  of  nursing  age. 
The  milk  used  was  recovered  from  sour 
cream,  and  contained  2.5  per  cent,  of 
albumin,  0.5  to  1  per  cent,  of  fat,  and 
from  3  to  3.5  per  cent,  of  sugar.  The 
acidity  equaled  7  cubic  centimetres  (1% 
fluidraehms)  of  normal  NaOH  for  each 
100  cubic  centimetres  (3V3  fluidounces) 
of  buttermilk.  The  milk  should  be  used 
within  twenty-four  hours  after  churn- 
ing, and  must  be  obtained  from  a  re- 
liable source.  The  ordinary  buttermilk 
of  the  shops  is  unclean  and  dangerous. 
The  buttermilk  used  in  Hebner's  clinic  is 
prepared  as  follows:  Fifteen  grains  (1 
gramme)  of  wheat-flour  are  stirred  up 
with  a  tablespoonful  of  cold  buttermilk; 
the  remainder  of  the  buttermilk  is  then 
added,  together  with  2  ounces  (60 
grammes)  of  sugar.    This  preparation  is 


slowly  heated,  being  meanwhile  con- 
.  stantly  stirred;  the  milk  is  allowed  to 
boil  up  in  about  fifteen  minutes,  and  is 
then  poured  into  previously  sterilized 
bottles,  closed  with  rubber  stoppers 
Further  sterilization  is  unnecessary 
The  nutritive  value  of  this  mixture  is 
very  high,  being  714  calories  per  litre. 
Most  infants  readily  accept  this  food 
either  alone  or  alternately  with  "malz 
suppe"  or  with  human  milk.  The  stools 
of  infants  so  fed  are  normally  of  mod 
erate  volume,  slight  odor,  neutral  or 
slightly  alkaline  reaction,  homogeneous 
and  yellow.  The  absorption  which  oc 
curs  is  estimated  at  90  per  cent,  of 
albumin  and  93  per  cent,  of  fat.  Butter 
milk  was  tested  with  satisfactory  re- 
sults as  the  first  food  given  after  acute 
digestive  disturbances.  Among  119  cases 
the  results  of  buttermilk  feeding  were 
satisfactory  in  85  instances.  Of  the  34 
infants  who  did  not  thrive  on  this  diet, 
only  4  were  successfully  nourished  by 
other  means;  30  failed  to  do  well  on 
any  other  diet,  several  going  into  de- 
cline even  when  intrusted  to  wet-nurses. 
In  large  clinics  the  low  price  of  butter- 
milk is  an  important  consideration.  B. 
Salge  (Jahr.  f.  Kinderh.,  Bd.  Iv,  S.  1). 

VII.  Eailuke  to  Gain  in  "Weight. 
— This  symptom,  in  a  child  with  a  good 
appetite  and  good  digestion,  means  in- 
sufficient nourishment.  The  quantity  of 
the  food  should  first  be  increased,  and 
then  the  proportions  of  fat  and  pro- 
teids  gradually  raised,  so  as  not  to  dis- 
turb the  digestion. 

L.  Ehjiett  Holt, 

Linnaeus  Edfoed  La  Fetra, 

New  York. 
NUX  VOMICA— Nux  vomica  (poison- 
nut,  Quaker  button,  semen  strychni)  is 
the  seed  of  Strychnos  nux-vomica,  a  tree 
(nat.  ord.,  Loganiacew)  growing  in  the 
East  Indies,  Cochin  China,  and  neighbor- 
ing countries.  All  parts  of  the  tree  are 
bitter  and  poisonous.  The  seeds  are  disk- 
shaped,  about  an  inch  in  diameter,  cov- 
ered with  silky  hairs,  of  a  greenish-gray 
color,  and  grayish  white  internally.  They 
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are  very  tough  and  are  reduced  to  pow- 
der with  difficulty.  They  are  without 
odor,  but  are  very  bitter  to  the  taste. 
The  seeds  contain  the  alkaloids  strych- 
nine (V4  to  s/5  per  cent.),  and  brucine 
(Vs  to  1  per  cent.)  in  combination  with 
igasuric  (strychnine)  acid,  and  also  the 
glucoside  loganin,  a  yellow  coloring  mat- 
ter, a  concrete  oil,  gum,  starch,  wax,  and 
earthy  phosphates.  The  powdered  drug 
varies  in  alkaloidal  strength,  and  in 
using  the  preparations  it  is  necessary  to 
have  them  standardized  to  insure  uni- 
formity of  physiological  and  therapeutic 
effect. 

Brucine,  one  of  the  alkaloids  found  in 
Strychnos  nux-vomica,  and  also  in  Strych- 
nos Ignatii,  occurs  as  a  light,  white, 
crystalline  powder,  soluble  in  850  parts 
of  water,  and  more  soluble  in  alcohol 
(1  V2  parts)  and  in  chloroform.  It  is 
with  difficulty  separated  from  strychnine, 
in  many  samples  of  which  it  is  present 
as  an  impurity.  In  effect  it  is  one-twelfth 
as  powerful  as  strychnine,  and  one-third 
as  quick.  The  dose  is  1/10  to  1/2  grain; 
maximum  daily  dose  is  3  grains. 

Strychnine  will  be  considered  alone, 
in  its  proper  place;  although  it  is  the 
representative  alkaloid  of  mix  vomica,  it 
has,  however,  its  own  peculiar  field  of 
usefulness. 

Ignatia  may  claim  our  attention  here 
on  account  of  its  close  resemblance  to 
mix  vomica,  not  only  as  to  its  alkaloidal 
constituents,  but  also  on  account  of  the 
similarity  of  its  physiological  action  and 
therapeutic  uses.  Ignatia  (bean  of  St. 
Ignatius)  is  the  seed  of  the  Strychnos 
Ignatii,  a  tree  indigenous  to  the  Philip- 
pine Islands,  where  the  seeds  were  used 
as  a  medicine  by  the  natives.  The  Jesuit 
missionaries  named  it  in  honor  of  the 
founder  of  their  order.  The  seeds  of 
ignatia  yield  a  larger  proportion  jf 
strychnine,   brucine,   and   igasuric   acid 


than  can  be  obtained  from  nux  vomica. 
Tincture  of  ignatia  may  be  given  in  doses 
of  1  to  15  minims  in  all  diseases  in  which 
nux  vomica  is  indicated. 

Preparations  and  Doses. — ISTux  vomica 
(powdered  nut),  1  to  4  grains. 

Extractum  nucis  vomieas,  1/i  to  1 
grain. 

Extractum  nucis  vomica?  fluidum,  1  to 
4  minims. 

Tinctura  nucis  vomieas,  5  to  15  grains. 

Physiological  Action.  ■ —  The  physio- 
logical action  of  nux  vomica  is  that  of 
its  principal  alkaloid,  strychnine,  and 
will  be  reviewed  at  length  when  the  lat- 
ter is  considered  (see  Stkychntxe). 

Poisoning  by  Nux  Vomica. — In  10  te 
20  minutes  after  the  poison  is  ingested 
the  first  symptoms  usually  appear.  Gen- 
eral uneasiness  and  restlessness  are  fol- 
lowed by  a  feeling  of  suffocation.  The 
muscles  twitch  and  the  head  and  limbs 
begin  to  jerk.  Later,  violent  tetanic  con- 
vulsions come  on,  which  soon  involve  the 
whole  body.  The  face  is  drawn  into  a 
grin  (risus  sardonicus),  the  lower  jaw  be- 
comes fixed,  the  neck  rigid,  the  pupils 
dilated,  the  reflexes  heightened,  then 
paroxysmal  attacks  of  tonic  contraction 
occur,  at  intervals  varying  from  five  min- 
utes to  half  an  hour,  especially  of  the 
extensor  muscles  of  the  body,  produc- 
ing opisthotonos.  The  eyeballs  become 
prominent;  the  respiration  is  impeded, 
from  tetanic  spasm  of  the  respiratory 
muscles;  and  the  face  becomes  livid. 
The  paroxysm  may  last  from  a  half-min- 
ute to  several  minutes,  when  it  subsides 
and  is  followed  by  a  period  of  relaxation 
during  which  the  patient  is  bathed  in 
perspiration  and  is  utterly  prostrated. 
The  paroxysm  returns  in  a  few  minutes, 
being  precipitated  by  the  slightest  cause 
—  -a  breath  of  wind,  a  slight  noise,  an 
effort  to  move,  or  an  attempt  at  being 
fed.     The  paroxysm   increases   in   fre- 
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quency  and  violence,  the  pulse  becomes 
feeble  and  rapid,  and  death  results  usu- 
ally after  four  or  five  hours  from  asphyxia 
or  collapse,  the  mind  remaining  clear  to 
the  last.  The  fatal  dose  is  generally 
stated  to  be  30  grains  of  the  powdered 
nut,  the  weight  of  one  seed,  3  grains  of 
the  solid  extract,  or  3  grains  of  strych- 
nine; but  yi6  grain  of  strychnine  has 
proved  fatal  in  a  child  and  1/i  grain  in 
an  adult. 

Treatment  of  Poisoning  by  Nux  Vom- 
ica.— The  immediate  use  of  emetics  and 
of  the  stomach-pump,  if  the  lock-jaw 
permit  it,  is  indicated.  The  use  of  chlo- 
roform may  overcome  the  lock-jaw  and 
benefit  the  patient  in  other  respects. 
Animal  charcoal  and  tannic  acid  may  be 
given  ad  libitum,  followed  by  an  emetic. 
Thirst  may  be  relieved  by  strong  tea. 
The  catheter  should  be  used  when  re- 
quired. Absolute  quiet,  so  far  as  pos- 
sible, should  be  maintained.  Bromides 
in  large  doses,  chloral,  amyl-nitrite, 
curare,  morphine,  and  atropine  may 
prove  efficient  antidotes.  The  antidotes 
may  be  given  by  the  rectum;  artificial 
respiration  is  sometimes  indicated. 

Case   of  a  woman   who   died   in   two 
hours    after    taking    6    drachms    of   the 
tincture  of  nux  vomica,  representing  3/» 
grain   of   strychnine.     The   pupils   were 
widely  dilated,  and  unconsciousness  came 
on  three  times.     Apomorphine  failed  to 
produce    vomiting.      The    exhibition    of 
chloroform  to  arrest  convulsion  gave  rise 
to    dangerous   symptoms.      H.    D.    Hale 
(Brit.  Med.  Jour.,  July,  '99). 
Therapeutics.  —  Nux  vomica  may  be 
employed  as  a  simple,  bitter  tonic;   as  a 
special  tonic  in  diseases  of  the  nervous 
system;    or  as  a  respiratory,  cardiac,  or 
ocular  stimulant.     Care  should  be  exer- 
cised when  giving  nux  vomica  or  its  prep- 
arations to  children,  as  a  small  dose  in- 
fluences them  profoundly. 

The    only    contraindications    to    nux 
vomica  in   children   are  those   in   which 


there  is  marked  reflex  excitability  of 
the  nervous  system.  Comby  (La  Med. 
Mod.,  Mar.  28,  '96). 

Gastrc-Intestinal  Disoedees. — The 
preparations  of  nux  vomica,  like  other 
bitters,  produce  a  sensation  of  hunger, 
and,  on  account  of  an  inherent  slight  ir- 
ritant action  upon  the  gastric  mucous 
membrane,  increase  the  digestive  secre- 
tions and  thereby  promote  digestion. 
They  are  found  useful  in  cases  of  debility, 
and  in  convalescence,  where  the  tongue 
is  more  or  less  coated  and  the  digestion 
weak.  One  or  two  drops  of  the  tincture 
in  a  teaspoonful  of  water  every  two  hours 
or  oftener,  for  twenty-four  to  forty-eight 
hours,  will  clear  the  tongue,  improve 
the  digestion,  and  prepare  the  way  for 
stronger  tonics  and  more  liberal  diet 
(Einger). 

Flatulence  and  heart-burn  generally 
yield  to  small  doses  of  the  tincture  given 
three  or  four  times  daily.  In  acute  gas- 
tric catarrh  accompanied  by  sick  head- 
ache, but  without  much  nausea,  due 
generally  to  some  error  in  diet  or  to  con- 
stipation, prompt  relief  is  obtained  from 
nux  vomica.  One  drop  of  the  tincture 
in  a  teaspoonful  of  water  every  five  or 
ten  minutes,  for  eight  to  ten  doses,  and 
then  continued  at  longer  intervals,  will 
often  mitigate  this  kind  of  headache,  and 
in  a  few  hours  remove  it,  when  otherwise 
it  would  have  continued  severe  all  day 
(Einger).  In  chronic  gastric  catarrh  and 
the  morning  sickness  of  drunkards,  nux 
vomica  is  next  in  value  to  arsenic;  it  is 
best  given  with  the  mineral  acids  (Bar- 
tholow).  The  poor  appetite,  feeble  di- 
gestion, and  the  nervousness  and  trem- 
bling which  follow  the  sudden  with- 
drawal of  alcoholic  stimulants  are  re- 
lieved by  frequent,  small  doses  of  the 
tincture.  To  diminish  the  craving  for 
stimulants  and  sustain  the  nervous  sys- 
tem, Bartholow  advises  5  drops  of  the 
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tincture  combined  with  15  drops  of  the 
tincture  of  capsicum,  given  every  four 
hours.  Intestinal  indigestion  and  flatu- 
lence may  be  removed  by  the  tincture  of 
nux  vomica.  Atonic  dyspepsia,  due  to  a 
paretic  condition  of  the  muscular  coat 
of  the  bowel,  is  relieved  by  this  drug  in 
combination  with  other  appropriate 
remedies. 

In  constipation  nux  vomica  is  a  useful 
addition  to  purgatives,  for  its  stimulating 
and  tonic  effect  upon  the  muscular  coat 
of  the  bowel.  In  some  forms  of  epidemic 
dysentery  this  drug  is  indicated  where 
there  is  a  depressed  condition  of  the 
vital  forces  associated  with  tympany  and 
prune-juice  stools. 

In  the  threatening  collapse  of  cholera, 
nux  vomica  combined  with  opium  and 
the  mineral  acids  is  indicated;  it  is  also 
useful  as  a  prophylactic  during  the  pre- 
liminary diarrhoea. 

In  summer  diarrhoea  where  the  stools 
are  watery  and  in  colliquative  diarrhoea 
the  same  combination  is  efficient;  if  much 
pain  be  present,  the  quantity  of  opium 
may  be  increased  or  a  double  dose  given 
at  first.  Bartholow  suggests  the  follow- 
ing:— 

B   Strychninas  sulph.,  1/4  grain. 
Acidi  sulphuric!  dil.,  §ss. 
Morphinae  sulph.,  gr.  ij. 
Aq.  camph.,  giiiss. 

M.  Sig.:  A  teaspoonful  every  hour 
or  two,  well  diluted. 

Uterine  Disorders. — The  neuralgic 
form  of  dysmenorrhea  is  permanently 
Temoved  by  the  administration  of  nux 
vomica  during  the  intervals.  Nux  vom- 
ica is  given  in  many  cases  of  amenorrhoea 
for  its  tonic  action  on  the  pelvic  viscera. 
In  post-partum  haemorrhage  Fordyce 
Barker's  well-known  formula  is:  Tinct- 
ure of  nux  vomica,  20  drops;  fluid  extract 
of  ergot,  30  drops;  to  be  given  every  half- 
hour  until  the  uterus  is  well  contracted. 


Not  more  than  two  or  three  doses  of  this 
would  be  necessary  or  safe. 

Blood  Disorders. — Nux  vomica  is 
useful  to  improve  the  quantity  of  im- 
poverished blood,  as  it  stimulates  the 
blood-making  organs.  Combined  with 
iron  and  quinine,  it  is  of  great  value  in 
anaemia,  chlorosis,  purpura,  and  in  the 
hemorrhagic  diathesis.  In  intermittent 
fever  it  is  employed  as  an  adjuvant  to 
quinine. 

Nervous  Disorders. — In  impotence 
due  to  mere  relaxation  and  atony  of  the 
erectile  tissue,  and  not  to  organic  effects, 
nux  vomica  is  indicated.  Incontinence 
of  urine,  when  due  to  a  paretic  state  of 
the  sphincters,  may  sometimes  be  cured 
by  nux  vomica.  Nocturnal  incontinence 
— when  not  relieved  by  belladonna,  ergot, 
and  iron — may  be  benefited  by  nux  vom- 
ica. Amaurosis  either  from  lead  poison- 
ing or  from  the  abuse  of  alcohol  or  to- 
bacco may  be  cured  by  this  drug.  Eye- 
strain from  insufficiency  of  the  ocular 
muscles  yields  readily  to  the  influence  of 
nux  vomica.  De  Schweinitz  advises  the 
use  of  ascending  doses  of  the  tincture, 
beginning  with  3  drops,  three  times 
daily  until  distinct  physiological  effects 
are  produced.  Sometimes  60  drops  may 
be  taken  in  twenty-four  hours  after  toler- 
ance is  reached. 

After  the  occurrence  of  brain  lesions 
this  drug  is  useful  to  maintain  the  nutri- 
tion of  the  paralyzed  member.  It  is  not 
safe,  however,  until  after  repair  of  the 
lesion,  nor  useful  if  electrical  reaction  is 
absent. 

Pulmonary  Disorders. — Nux  vomica 
is  useful  in  dyspnoea  dependent  upon 
winter  cough,  bronchorrhoea,  emphy- 
sema, and  phthisis.  It  is  a  valuable 
stimulant  in  pneumonia,  when  collapse 
threatens. 

C.  Sumner  Witherstine, 

Philadelphia. 
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OBSTKUCTION,  INTESTINAL  (IL- 
EUS). 

Deflation. — A  complete  or  partial  oc- 
clusion of  any  portion  of  the  intestinal 
canal,  caused  by  strangulation,  intussus- 
ception (invagination),  twisting  or  knot- 
ting (volvulus),  strictures,  tumors,  faecal 
impactions,  concretions,  or  foreign  bod- 
ies. The  occlusion  may  occur  suddenly, 
causing  acute  obstruction,  or  be  of  gradual 
development  and  but  reduce  the  diam- 
eter of  the  intestinal  canal:  chronic  ob- 
struction. An  acute  obstruction  may  be- 
come chronic  and  a  chronic  case  may  be- 
come acute;  it  is,  therefore,  sometimes 
difficult  to  determine  accurately  the  con- 
dition which  we  have  to  deal  with,  for 
one  form  may  take  on  a  few  or  many  of 
the  symptoms  of  the  other  (Keen). 

General  Symptomatology. — Acute 
Obsteuction. — Colicky  pains  coming  on 
suddenly  after  a  more  or  less  prolonged 
period  of  constipation  and  nausea  are 
the  earliest  symptoms  witnessed  in  the 
majority  of  cases.  At  first  paroxysmal, 
the  pain  soon  becomes  continuous,  the 
suffering  increasing  steadily  in  severity. 
Nausea  is  soon  followed  by  vomiting, 
which  also  increases  in  severity  until  it 
constitutes  a  most  distressing  symptom. 
The  contents  of  the  stomach  are  first 
voided;  this  is  followed  by  a  greenish 
fluid  stained  with  bile,  which  becomes 
brown,  and  finally  stercoraceous,  emit- 
ting the  characteristic  faecal  odor.  Con- 
stipation is  persistent,  though  bloody 
mucus  and  a  small  quantity  of  faecal 
matter  (that  below  the  obstruction)  may 
be  discharged  per  anum.  There  is  dis- 
tension of  the  abdomen  with  tympanitic 
resonance;  this  constitutes  the  most 
constant  of  the  local  signs.  This  abdo- 
men is  very  sensitive  to  the  touch  when 
the  case  has  progressed  some  time.    Bor- 


borygmus  and  gurgling  may  be  detected 
on  auscultation. 

The  general  symptoms  indicate  the 
grave  character  of  the  disease  present. 
The  features  are  pinched  and  the  entire 
surface  cold  and  clammy,  the  tempera- 
ture being  subnormal.  The  eyes  are 
sunken;  a  bluish-black  tinge  around 
them  and  beneath  the  nostrils  gives  the 
face  a  cadaverous  expression.  Thirst  is 
usually  marked,  and  the  mouth  and 
tongue  are  dry.  The  pulse  is  rapid  and 
feeble  and  sometimes  irregular,  the 
breathing  being  correspondingly  more 
frequent.  The  urine  is  scanty  and  high 
colored;  in  some  cases  there  is  anuria. 
Finally  all  the  evidences  of  imminent 
collapse  appear,  and  the  patient,  if  un- 
relieved, passes  into  coma.  Death  may 
occur  in  from  two  to  six  days  after  the 
first  manifestations. 

Two  eases  of  asphyxia  from  vomiting 
in  intestinal  obstruction,  in  both  of 
which  the  patients,  suffering  from  acute 
symptoms  of  obstruction,  vomited  in  the 
early  stages  of  the  anaesthesia  such  enor- 
mous quantities  of  fluid  as  to  interrupt 
respiration.  J.  Ernest  Stokes  (Annals  of 
Surg.,  Sept.,  '97). 

Obstruction  of  the  small  intestine  is 
more  likely  to  cause  severe  shock  than 
that  of  the  colon. 

In  case  obstruction  is  complete,  pain 
will  be  constant,  yet  periods  of  intensi- 
fied suffering  will  repeatedly  come  on. 
If  the  obstruction  is  only  partial,  the 
liquid  contents  and  gases  will  be  forced 
past  the  constriction,  and  for  a  time 
the  peristaltic  pains  will  subside  and  the 
patient  will  be  free  from  suffering  until 
more  gas  is  generated  or  another  reflex 
wave  is  excited.  In  intussusception  the 
constriction,  early  in  the  case,  is  usually 
incomplete,  hence  the  pain  is  not  so 
severe;  there  is  no  tenderness  on  press- 
ure, and  sometimes  firm  pressure  relieves 
the  pain.  Many  eases  of  obstruction  de- 
velop septic  peritonitis.  A.  H.  Cordier 
(Jour.  Amer.  Med.  Assoc.,  Feb.  4,  '99). 
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Cheonic  Obstruction. — In  chronic 
obstruction,  the  most  frequent  cause  of 
which  is  fecal  impaction,  obstinate  con- 
stipation usually  follows  a  prolonged 
period  during  which  the  intestinal  func- 
tions were  characterized  by  great  irregu- 
larity-— several  days'  constipation  per- 
haps followed  by  the  elimination  of  hard- 
ened masses,  presenting  various  shapes, 
round  balls  resembling  the  feces  of  small 
herbivorous  animals,  sheep,  rabbits,  etc., 
or  softer  matter,  ribbon  or  pencil  shaped, 
the  mass  remaining  within  the  intestine 
and  obstructing  it  presenting  a  channel 
through  which  the  feces  passed  are 
molded.  Mucus  is  also  voided,  sometimes 
in  large  quantities. 

These  symptoms  may  be  accompanied 
by  other  insignificant  general  ones — 
perhaps  a  slight  headache  and  a  feeling 
of  distension;  but,  when  the  obstruction 
becomes  marked,  then  those  recalling 
acute  obstruction  appear:  abdominal 
pain,  vomiting,  abdominal  distension, 
borborygmus,  etc.  The  peristaltic  action 
of  the  intestine  may  be  easily  discerned, 
not  only  by  the  hand,  but  visually.  Pal- 
pation sometimes  makes  it  possible  to  dis- 
tinctly locate  the  impacted  mass  through 
the  abdominal  walls. 

These  attacks  may  recede — generally 
through  successful  efforts  to  move  the 
intestines  by  injections,  salines,  etc.,  to 
which  the  patient  has  become  habituated, 
but  they  finally  become  frequent,  the  pa- 
tient gradually  becoming  emaciated  and 
anaemic  until  unconquerable  occlusion 
occurs,  when  the  case  becomes,  in  point 
of  severity,  one  of  acute  obstruction,  with 
all  its  attending  dangers — increased  to  a 
marked  degree  by  the  gradual  decline  of 
the  vital  resistance  of  the  organ  involved. 

In  chronic  obstruction  due  to  other 
causes — cancer,  cicatricial  contraction — 
the  symptoms  do  not  vary  much  from 
those  just  enumerated,  but  in  cases  of 


cancerous  stricture  the  facies  may  afford 
an  early  clue  to  the  nature  of  the  causa- 
tive disease  present. 

Diagnosis. — The  seat  of  the  impaction 
must  first  be  detected — a  feature  present- 
ing no  little  difficulty,  unless,  as  is  some- 
times the  case  in  chronic  obstruction,  the 
mass  be  distinctly  felt  through  the  ab- 
dominal walls.  Even  when  this  valuable 
sign  cannot  be  obtained,  however,  in- 
spection of  the  abdomen  affords  much 
information.  By  carefully  palpating  its 
entire  surface  areas  of  comparative  re- 
sistance may  be  detected,  or  the  outline 
of  a  section  of  intestine,  the  curve  of  the 
colon,  for  instance,  can  be  clearly  made 
out,  sometimes  as  a  rigid  tube  of  large 
size.  This  may  be  due  to  spasm  or  to  the 
accumulation  of  gases,  the  latter  tending 
to  indicate,  when  the  gut  is  tense,  that 
the  obstruction  is  low  down.  If  the  ob- 
struction is  in  the  ascending  colon  or 
the  first  half  of  its  transverse  portion, 
it  may  often  be  made  out  by  following 
the  course  of  the  gut  from  the  caecum. 
Pain  is  usually  sharpest  at  the  seat  of 
occlusion. 

When  the  occlusion  appears  to  be  situ- 
ated (judging  from  the  inflated  colon)  in 
the  posterior  part  of  the  transverse  por- 
tion or  lower,  a  systematic  examination 
should  be  resorted  to,  beginning  at  the 
anus.  The  anus  itself  may  prove  to  be 
the  source  of  trouble,  or  scybalous  masses 
may  be  found  immediately  above  it. 
Rectal  examination  with  the  finger  and 
speculum  may  reveal  organic  obstruc- 
tions located  immediately  above  the 
sphincter.  In  intussusception  the  in- 
vaginated  bowel  sometimes  reaches  the 
anus.  Enemas  may  be  of  assistance  to 
show  the  extent  to  which  the  lower  bowel 
is  free,  but  a  powerful  stream  may  prove 
dangerous  if  cancer  be  present;  hence  a 
douche-bag  elevated  but  a  few  feet  above 
the  patient's  buttocks  had  better  be  used, 
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the  patient  lying  either  on  the  back  with 
hips  raised  or  on  the  right  side,  or  in  the 
genu-pectoral  position.  The  entire  colon 
should  contain  1 1/„  gallons,  but  1  gallon 
is  about  all  that  can  usually  be  intro- 
duced in  the  adult  without  force  and  if 
but  a  smaller  quantity — sometimes  but  a 
few  ounces — can  be  introduced,  the  evi- 
dence may  serve  to  strengthen  the  other 
signs.  Examination  by  the  introduction 
of  the  entire  hand  or  by  the  rectal  sound 
is  not  a  safe  procedure.  Forced  inflation 
by  means  of  bellows  or  bicarbonate  of 
soda  and  tartaric  acid  may  also  be  tried, 
but  not  when  cancer  is  thought  to  be 
present. 

In  obstruction  of  the  colon  tenesmus 
is  frequently  present,  while  mucus  and 
blood  are  commonly  passed;  emaciation 
and  general  collapse  do  not  occur  as  early 
as  in  occlusion  of  the  small  intestine, 
while  the  flow  of  urine  is  not  greatly  re- 
duced. A  digital  vaginal  examination 
sometimes  affords  further  information. 

In  obstruction  of  the  duodenum  or 
jejunum  the  abdomen  is  not,  as  a  rule, 
distended;  vomiting  occurs  early;  col- 
lapse is  rapid;  and  the  flow  of  urine 
usually  ceases  early.  Palpation  may  be 
deceptive  in  this  location,  the  portion  of 
intestine  below  the  seat  of  the  obstruc- 
tion often  sinking  into  the  pelvis  and 
dragging  the  stenosed  intestine  some  dis- 
tance below  its  normal  situation  and  be- 
yond reach. 

The  sign  which  to  personal  mind  is  of 
the  greatest  significance  in  the  diagnosis 
of  intestinal  obstruction  is  the  impor- 
tance of  an  empty  rectum  as  suggestive 
of  intestinal  obstruction  when  there  has 
been  no  movement  of  the  bowels  for  sev- 
eral days.  The  value  of  this  sign  is 
much  increased  if  cathartics  and  ene- 
mata  have  been  given  previously  with- 
out satisfactory  results.  Personal  at- 
tention was  first  called  to  this  sign  many 
years  ago  when  a  man  about  40  years 
old,  who   had  abdominal  pain  and  had 


had  no  movement  of  the  bowels  for 
three  days,  was  seen.  He  had  taken 
several  doses  of  cathartic  medicine  and 
numerous  enemata  without  avail.  No 
vomiting,  no  fever,  no  abdominal  ten- 
derness or  spasm,  and  no  rise  of  the 
pulse.  Digital  examination  was  made 
on  the  ground  that  the  trouble  might 
be  due  to  faeces  impacted  in  the  rectum, 
but  no  fasces  were  found,  and  the  finger 
had  a  trace  of  blood  on  it  when  with- 
drawn. Two  days  later  the  man  was 
operated  upon  and  a  complete  obstruc- 
tion of  the  bowel  was  found  dependent 
upon  a  volvulus. 

Since  then  a  rectal  examination  has 
invariably  been  made  in  cases  that  sug- 
gested obstruction  of  the  bowel,  and  it 
is  felt  that  an  empty  rectum  is  of  great 
importance  in  the  diagnosis  of  this  con- 
dition. The  finding  of  blood  is  of  great 
importance  in  corroborating  the  sus- 
picion caused  by  the  discovery  that  the 
rectum  is  free  from  fseces.  Henry  Jack- 
son (Boston  Med.  and  Surg.  Jour.,  Feb. 
27,  1902). 

When  the  csecum  or  the  ileum  is  the 
seat  of  obstruction,  the  distension  appears 
to  involve  the  centre  of  the  abdomen 
rather  than  the  sides.  The  outline  of  the 
anterior  portion  of  the  small  intestines 
may  appear  through  the  abdominal  walls 
and  present  the  "ladder  pattern."  The 
case  progresses  much  more  rapidly,  faacal 
vomiting  occurring  early. 

All  cases,  without  exception,  should  be 
examined  for  hernia,  since  fatal  impac- 
tion may  follow  the  intrusion  into  the 
external  ring  or  the  obturator  foramen  of 
a  comparatively  small  loop  of  intestine. 

The  nature  of  the  obstruction  must 
next  be  ascertained. 

Mechanical  ileus  must  be  differentiated 
from  ileus  due  to  paralysis  of  the  affer- 
ent nerve,  vascular  ileus,  dynamic  ileus, 
post-operative  ileus,  lead-colic  ileus,  ady- 
namic ileus,  septic  ileus,  paralytic  ileus, 
reflex  ileus,  strangulated  hernia,  irritant 
poisoning,  and  perforative  peritonitis.  A 
careful  consideration  of  the  antecedent 
history  enables  one  frequently  to  make 
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an  accurate  diagnosis  of  the  special  va- 
riety of  ileus  in  a  given  case,  but  too 
often  the  differential  diagnosis  is  made 
by  the  aid  of  a  laparotomy  or  a  post- 
mortem section. 

In  ileus  due  to  bands  or  adhesions 
there  is  usually  a  history  of  plastic  peri- 
tonitis due  to  a  hernia,  a  salpingitis,  an 
appendicitis,  or  gall-stones;  an  ovari- 
otomy, or  some  intra-abdominal  opera- 
tion that  was  followed  by  an  abrasion 
of  the  endothelial  coat  of  the  intestine, 
and  adhesions  to  an  adjacent  loop,  or  to 
an  uncovered  stump  or  pedicle  that 
directs  attention  to  compression  from 
without.  Post-operative  dynamic  ileus 
cannot  be  differentiated.  In  ileus  due 
to  compression  of  the  bowel  in  a  slit 
or  opening,  there  may  be  a  history  of 
abdominal  traumatism  also. 

In  volvulus  there  is  the  age  of  the 
patient, — forty  to  sixty, — chronic  consti- 
pation, and  the  enormous  early  disten- 
sion of  the  abdomen  to  guide  one  as  to 
the  location  and  probable  cause  of  ob- 
struction. 

In  intussusception  there  is  the  sudden 
onset  of  symptoms  during  infancy, — 
childhood  most  frequently.  The  charac- 
teristic tenesmus  and  desire  to  evacuate 
the  bowels,  the  mucoid,  then  muco- 
sanguinolent  stools;  the  marked  exacer- 
bations of  peristalsis  and  pain;  and  the 
history  of  previous  diarrhoea  and  ex- 
cessive peristalsis  are  typical  signs. 
A  lozenge-shaped  tumor  can  be  felt; 
obstruction  from  foreign  bodies  usually 
gives  a  fairly  clear  history  of  gall-stones, 
the  swallowing  of  fruit-pits,  the  imbibi- 
tion of  magnesia  and  chalk  for  a  long 
time,  or  obstipation.  D.  A.  K.  Steele 
(Annals  of  Surg.,  Apr.,  1901). 

Strangulation. — A  history  of  peri- 
tonitis or  abdominal  injury  during  which 
adhesions  were  established,  followed  by 
periodical  attacks  of  abdominal  pain, 
suggests  the  presence  of  strangulation, 
especially  when  occurring  in  an  adult. 
The  active  symptoms  of  an  acute  attack 
usually  appear  suddenly  and  may  be  very 
severe,  but  occasionally  vomiting  and 
even  nausea  do  not  occur;  when  vomit- 
ing attends  the  case  it  is  apt  to  become 


stercoraceous  after  the  third  day.  The 
prostration  is  usually  very  marked.  No 
tumor  can  be  felt  in  the  majority  of  cases; 
neither  is  blood  or  mucus  passed,  the  con- 
stipation being  absolute.  There  is  usu- 
ally but  slight  abdominal  tympany  or 
tenderness  at  first,  these  symptoms  be- 
coming manifest  late  in  the  history  of 
the  case. 

Acute  peritoneal  effusion  not  only  indi- 
cates strangulation  after  having  excluded 
peritonitis,  but  it  is  a  valuable  aid  in 
the  differential   diagnosis  between  peri- 
tonitis and  strangulation,  and  is  direct 
proof  of  the  presence  of  the  latter  lesion. 
Peritonitis  may  be  present  and   be  in- 
creasing,  and    the   initial    dullness   may 
be  concealed  by  the  increasing  distension 
of   the   well-known   paralytic   character. 
Should,  however,  a  rapid  increase  in  dull- 
ness arise,  becoming  more  marked  hour 
by  hour  and  clearly  shown  by  percussion, 
it  demonstrates  the  supervention  of  in- 
ternal  strangulation   upon   the    existing 
peritonitis.     If  the  case  is  a  recent  one, 
the  large  amount  and  rapid  increase  of 
the   effusion   renders  the   diagnosis   one 
of  strangulation.     The  acute   nature  of 
the  effusions  is  also  of  aid.     Carl  Bayer 
(Centralb.  f.  Chir.,  June  10,  '99). 
Intussusception.  —  Invagination    of 
one  portion  of  the  intestine  into  an  ad- 
joining portion  is,  as  a  rule,  easily  recog- 
nized.   Palpation  of  the  abdominal  walls 
discloses,    in    most    cases,    a    transverse 
elongated  tumor  on  the  right  side  of  the 
middle  line:  a  region  corresponding  with 
the  portion  of  the  transverse  colon  near- 
est the  surface.     The  presence  of  this 
tumor,  the  passage  of  blood-stained  mu- 
cus,  and   tenesmus   are  the   distinctive 
features  of  this  form  of  stenosis.     Ster- 
coraceous vomiting  is  frequently  absent, 
tympany  and  distension  likewise.    "Vom- 
iting occurs  early,  and  the  prostration  is 
generally  marked.    As  already  stated,  the 
invaginated  bowel  may  sometimes  be  de- 
tected in  the  rectum  by  digital  examina- 
tion.    Intussusception  is  almost  invari- 
ably met  with  in  children. 
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Report  of  experience  in  fourteen  per- 
sonal cases.  Intestinal  intussusception 
is  much  more  common  than  is  generally 
believed,  and  occurs  in  fully  30  per  cent, 
of  all  cases  of  acute  obstruction.  The 
use  of  air-  and  water-  pressure  is  justi- 
fiable in  all  cases  of  less  than  twenty- 
four  hours'  duration,  and  the  latter 
should  be  tried  before  operative  measures 
are  undertaken.  Erdmann  (Annals  of 
Surg.,  Feb.,  1900) . 

Twisting  ok  Knotting  (Volvulus). 
— This  form  of  obstruction  is  far  more 
difficult  to  recognize.  It  presents  the 
main  symptoms  of  intestinal  obstruction, 
including  preliminary  constipation;  but 
there  is,  as  a  rule,  no  history  of  tenesmus 
or  of  muco-sanguineous  stools.  The  acute 
symptoms  appear  suddenly  and  are  se- 
vere from  the  start,  abdominal  distension 
and  tenderness  being  especially  marked. 
Vomiting  is  apt  to  come  on  late,  however; 
it  is  rarely  stercoraceous,  the  lesion,  in 
the  majority  of  cases,  being  situated  at 
the  sigmoid  flexure.  Constipation  is  ab- 
solute and  intestinal  gases  are  retained. 
The  usual  position  of  the  volvulus  causes 
it  to  lie  deep  in  the  pelvic  cavity,  and  it 
cannot,  therefore,  be  felt  through  the 
-abdominal  walls.  Occasionally  the  intes- 
tine is  sufficiently  weighted  by  accumu- 
lated faeces  to  bring  it. within  reach  of 
the  finger  in  the  rectum  or  through  the 
vaginal  wall.  The  passage  of  a  flexible 
bougie  or  of  fluids  by  injection  is  some- 
times advised.  Exploratory  laparotomy 
is  often  necessary. 

Fiscal  Obstruction .— Faseal  obstruc- 
tion is  situated,  in  the  great  majority  of 
cases,  in  the  rectum  or  the  sigmoid  flex- 
ure: parts  habituated  to  the  pressure  of 
more  or  less  large  masses  of  faseal  mat- 
ter. It  is,  therefore,  slow  of  develop- 
ment: a  chronic  form.  After  a  pro- 
longed period  of  constipation — following, 
perhaps,  a  period  during  which  small, 
hard,  rounded  masses  were  voided  (as 
described    under    chronic    obstruction) 


— acute  symptoms  supervene,  which  may 
be  suddenly  relieved  by  a  copious  pas- 
sage. When  this  does  not  occur,  how- 
ever, abdominal  pain,  nausea  and  vomit- 
ing, and  gradually  increasing  distension 
follow  in  more  or  less  rapid  succession; 
and,  when  the  vomiting  becomes  faecal, 
collapse  is  imminent.  Examination  of  the 
rectum  by  the  finger  or  speculum  quickly 
clears  the  diagnosis  in  most  cases.  Vag- 
inal examination  also  assists  when  the 
impaction  is  somewhat  high.  Abdominal 
palpation  is  only  of  use  when  the  accu- 
mulation is  very  large.  This  form  is 
often  met  with  in  the  insane,  especially 
in  females. 

Obstruction  by  Stricture  or  Com- 
pression.— The  manifestations  of  this 
form  resemble  those  of  faecal  obstruction, 
but  there  is  often  a  history  of  several 
slight  acute  attacks  accompanied  by  the 
passage  of  ribboned  faecal  matter.    Muco- 
sanguineous  stools  are  seldom  witnessed. 
Strictures  that  are  not  cancerous  are 
generally   of  tuberculous   origin.     Three 
varieties    suggested:      the    purely    cica- 
tricial, the  fibrous,  and  the  hypertrophic. 
The  latter  is  both  of  bacillary  and  inflam- 
matory reaction,  the  latter  being  the  seat 
of  tuberculous  invasion,  which  includes 
the   mucous,   submucous,   and   muscular 
coats.     A  true  fungoid  enteritis  follows, 
and  the  proliferation  and  thickening  of 
the   intestinal   walls  cause   stenosis.     T. 
Tuffier  (La  Presse  Med.,  Feb.  21,  1900). 

Obstruction  Due  to  Intestinal 
Paresis. — Functional  obstruction  usu- 
ally results  from  previous  inflammatory 
disorders  or  may  be  due  to  paresis  after 
rough  handling  of  the  intestines  during 
an  intra-abdominal  operation.  Peristal- 
sis is  often  absent;  there  is  but  little  or 
no  pain.  The  course  of  the  case  is  that 
of  a  case  of  faseal  impaction,  though  the 
acute  symptoms  may  develop  much  more 
slowly  and  be  less  severe. 

Obstruction  by  Foreign  Bodies  and 
Concretions. — The  history  of  the  case 
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alone  affords  valuable  information,  the 
symptoms  varying  greatly.  It  is  only 
when  a  sufficiently  large  foreign  body  be- 
comes firmly  impacted  to  excite  tumefac- 
tion in  the  intestinal  tissues  that  it  gives 
rise  to  symptoms  of  acute  obstruction 
similar  to  those  defined.  In  obstruction 
due  to  gall-stones  there  is  a  history  of 
hepatic  colic  and  jaundice  in  a  small  pro- 
portion of  cases.  The  pain  and  vomiting 
occur  early,  the  latter  being  severe  from 
the  start,  and  becoming  stercoraceous  in 
the  majority  of  cases.  A  tumor  being 
rarely  detected,  the  differential  diagnosis 
is  difficult. 

The  diagnosis  from  oilier  disorders 
must  be  established.  Most  prominent 
among  these  are  colic,  acute  enteritis, 
acute  generalized  peritonitis,  and  acute 
haemorrhagic  pancreatitis. 

When,  in  a  doubtful  case,  it  is  decided 
to  open  the  abdomen  in  order  to  seek 
for  a  suposed  mechanical  obstruction, 
the  writer  recommends  tlie  following 
procedures: — 

Open  in  the  middle  line  below  the  um- 
bilicus, because  most  of  the  causes  of 
obstruction  will  be  found  in  the  lower 
half  of  the  abdomen.  Without  allowing 
any  intestine  to  escape,  examine  first 
with  two  or  more  fingers,  or  even  the 
whole  hand,  the  right  iliac  region,  and 
pass  from  there  toward  the  umbilicus  to 
feel  whether  there  are  any  adhesions 
there.  It  is  in  this  right  lower  half  of 
the  abdomen  that  most  of  the  causes  of 
obstruction  are  to  be  found,  for  here 
are  (1)  the  appendix;  (2)  intestinal 
diverticula,  perhaps  atached  to  the  um- 
bilicus or  to  the  neighboring  mesentery ; 
(3)  the  commonest  site  for  volvulus, 
that  is,  the  etecuni;  (4)  the  usual  site 
for  the  lodgment  of  an  impacted  gall- 
stone, that  is,  the  lower  part  of  the 
ileum:  (5)  a  common  place  for  adhe- 
sions due  to  caseous  mesenteric  glands: 
(6)  the  sites  of  inguinal,  femoral,  and 
obturator  hernia.  Further,  if  the  ob- 
struction be  in  the  small  intestine,  it  is 
in  the  right  iliac  fossa  that  the  undis- 
tended   intestine   will   be   found,  and   if 


this  can  be  secured  and  traced  upward 
it  is  the  surest  guide  to  the  seat  of  ob- 
struction. 

Examine  next  the  left  iliac  region  and 
the  pelvic  region,  the  latter  especially  if 
the  patient  be  a  woman,  for  there,  as 
additional  causes  of  adhesions,  may  be 
inflamed  ovaries  or  tubes  or  some  uter- 
ine trouble,  with  neighboring  inflamma- 
tion. 

If  no  cause  can  be  discovered  then 
either  open  a  coil  of  distended  intestine 
and  suture  it  to  the  skin,  if  the  patient 
be  too  ill  to  bear  more;  or  else  decide  to 
take  the  distended  bowel  out  of  the  ab- 
domen altogether,  and  if  necessary  open 
it,  empty  it,  and  suture  it.  It  is  only  by 
so  doing  that  you  will  be  able  to  return 
it  once  you  have  decided  to  let  it  escape, 
and  it  is  often  only  by  so  doing  that 
you  will  find  a  deeply-seated  obstruc- 
tion. 

These  rules  were  elaborated  for  the 
writer's  own  guidance,  and  lie  has  found 
that  it  is  of  great  assistance  to  have 
some  definite  plan  on  which  to  proceed. 
If  one  has  been  able  to  eliminate  the 
various  conditions  that  simulate  intes- 
tinal obstruction,  it  is  evident  that  the 
next  step  is  to  have  some  clear  idea  as 
to  how  best  to  proceed  in  dealing  with 
any  mechanical  obstruction  itself.  An- 
thony Bowlby  (British  Medical  Journal, 
Jan.  3,  1903). 

Colic. — The  abdominal  pain  usually 
termed  "colic"  is  often  associated  with 
the  temporary  retention  of  fsecal  matter 
in  any  part  of  the  intestine  or  any  local 
irritation,  but  the  spasmodic  character  of 
the  pain,  its  broad  distribution  from  side 
to  side,  and  the  absence  of  any  localized 
spot  of  sensitiveness  usually  facilitate 
recognition  of  the  condition  present. 
The  prompt  relief  obtained  from  reme- 
dial measures,  the  response  to  purgatives, 
and  the  general  history  of  the  case  usu- 
ally place  the  diagnosis  on  a  solid  foot- 
ing. Vomiting  and  collapse  may  also 
attend  cases  of  cholera  morbus,  but 
faecal  vomiting  only  occurs  in  obstruc- 
tion. 
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Acute  Enteritis.— Irritant  poisons 
also  give  rise  to  symptoms  simulating 
intestinal  obstruction,  but  we  have  the 
history,  the  probable  presence  in  the 
vomitus  of  the  toxic  agent  ingested,  or 
of  food  liable  to  assume  poisonous  prop- 
erties. As  a  rule,  there  is  also  violent 
diarrhoea,  possibly  tinged  with  blood; 
raised  temperature;  intense  pain,  lo- 
cated, not  only  in  the  abdomen,  but  also 
in  the  stomach,  and  generally  referred  to 
the  "pit"  over  this  organ — all  character- 
istic signs.  Though  the  later  stages  of  a 
case  of  acute  enteritis  may  be  attended  by 
collapse  and  other  symptoms  of  obstruc- 
tion, faecal  vomiting  is  always  absent. 

Acute  Hemorrhagic  Pancreatitis. 
— This  condition  is  attended  by  symp- 
toms closely  simulating  those  of  acute 
intestinal  obstruction.  In  the  early 
stages  the  true  nature  of  the  trouble 
present  can  scarcely  be  established  with- 
out an  exploratory  laparotomy.  Faecal 
vomiting  has  not  been  observed  in  any 
case  of  acute  haemorrhagic  pancreatitis 
so  far  observed. 

Acute  Generalized  Peritonitis. — 
In  this  condition  the  chief  distinctive 
features  are  an  early  rise  of  temperature, 
the  history,  and  the  general  tympany 
and  abdominal  tenderness.  There  is  a 
history  of  appendicitis,  ulcer,  trauma- 
tism, or  some  condition  capable  of  lead- 
ing to  peritonitis,  attended  by  an  early 
and  marked  rise  of  temperature.  The 
pain  is  not  localized  and  the  abdominal 
wall  is  so  tender  that  the  weight  of  the 
sheets  even  causes  severe  suffering.  The 
abdomen  is  greatly  and  generally  dis- 
tended, and  peristaltic  action  cannot 
therefore  be  discerned..  The  later  stages 
of  the  cases  also  differ:  collapse  comes 
on  later,  while  faecal  vomiting  is  never 
observed. 

Etiology  and  Pathology.  —  Though 
the   term    "obstruction"   is   usually   in- 


cluded in  the  list  of  diseases,  it  is  ob- 
viously not  an  affection,  but  a  mere  gen- 
eral appellation  indicating  the  general 
etiological  factor.  The  causes,  nature, 
and  the  lesions  attending  the  various 
forms  of  obstruction  are,  therefore,  to  be 
reviewed  under  this  head. 

Strangulation. — Of  all  the  varieties 
of  obstruction,  this  is  the  most  frequent, 
representing,  as  it  does,  fully  one-third 
of  the  cases  classified.  Strangulation 
occurs  as  the  result  of  adhesions  in  over 
60  per  cent,  of  cases,  the  bands  being 
due,  in  the  majority,  to  previous  attacks 
of  peritonitis,  to  various  causes,  or  to 
any  other  local  inflammatory  process  en- 
tangling, compressing,  or  surrounding 
the  loop  of  intestine  involved. 

Strangulation  may  also  be  the  result 
of  an  anomalous  union  between  the  end 
of  Meckel's  diverticulum  and  the  ab- 
dominal wall  or  the  mesentery,  a  loop 
being  thus  formed  into  which  a  portion 
of  intestine  may  become  engaged  and 
strangulated.  The  tip  of  the  vermiform 
appendix  may  also,  in  the  same  manner, 
become  the  source  of  strangulation. 
Slits  in  the  omentum  or  mesentery,  or 
peritoneal  openings  or  diverticula,  ad- 
ventitious or  normal,  the  foramen  of 
Winslow,  the  duodenojejunal  fossa, 
openings  in  the  diaphragm,  etc.,  repre- 
sent as  many  traps  into  which  a  loop 
of  intestine  may  become  caught  and 
strangulated. 

The  small  intestine  is  involved  in  90 
per  cent,  of  the  cases;  and  the  obstruc- 
tion occurs,  according  to  Osier,  in  the 
right  iliac  fossa  in  67  per  cent,  of  the 
cases  and  in  the  lower  abdomen  in  83 
per  cent.  Seventy  per  cent,  of  the  cases 
occur  in  males,  and  40  per  cent,  of  all 
cases  occur  between  the  ages  of  15  and 
30  years. 

Intussusception.  —  Intussusception, 
or  invagination   of  one   portion   of  in- 
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testine  into  another  portion  of  the  same, 
is  mainly  due  to  irregular  peristalsis, 
resulting,  in  turn,  either  from  consti- 
pation, diarrhoea,  colic,  or  paralysis. 
Nearly  40  per  cent,  of  the  cases  occur 
in  children.  In  a  series  of  500  fatal 
cases  from  some  form  of  intestinal  ob- 
struction, Brinton  found  that  215  were 
due  to  invagination.  In  103  cases  col- 
lected from  literature  Wiggin  noted  that 
50  per  cent,  occurred  during  the  fourth, 
fifth,  and  sixth  months  in  equal  propor- 
tions, 75  per  cent,  of  the  patients  being 
males.  All  but  12  cases  were  of  the 
ileo-CEecal  variety.  In  this  variety  the 
ileo-C£ecal  valve  becomes  invaginated  into 
the  colon,  its  much  larger  continuation, 
and  may  thus  reach  down  to  the  anus, 
as  witnessed  in  a  case  reported  by  Lange. 
The  other  varieties,  met  with  in  about 
10  per  cent,  of  all  cases,  are  the  ileo- 
colic, in  which  the  lower  portion  of  the 
ileum  passes  through  the  ileo-caecal 
valve;  the  ileal,  in  which  the  ileum  is 
alone  the  seat  of  invagination;  the  colic, 
in  which  the  colon  is  alone  involved;  and 
the  colico-rectal,  in  which  the  colon  is 
invaginated  into  the  rectum. 

Intussusception  with  the  passage  of 
a  portion  of  the  intestines  twenty-nine 
inches  long  on  the  fifteenth  day,  wit- 
nessed in  a  woman  aged  56  years.  Edi- 
torial (Edinburgh  Med.  Jour.,  Apr.,  '88). 
Sixty-four  cases  of  intussusception 
observed  in  children  within  a  period 
of  twenty-one  years;  the  majority — 46 
cases — were  boys.  The  age  at  which  the 
trouble  occurred  most  frequently  was 
from  the  third  to  the  ninth  month,  more 
than  one-half  the  eases  occurring  at  this 
period.  Among  the  46  infants  under  1 
year,  39  were  exclusively  breast-fed. 
Only  2  were  bottle-fed  from  birth. 
Hirschsprung  (Jahrbueh  f.  Kinderh.  u. 
phys.  Erzie.,  B.  39,  H.  4,  '95). 

Intussusception  is  the  cause  of  fully 
30  per  cent,  of  all  eases  of  acute  obstruc- 
tion. The  greatest  proportion  of  cases 
of  intussusception,  fully  50  per  cent., 
occur  in  children  under  ten  years  of  age, 


and  of  these  more  than  50  per  cent,  oc- 
cur in  infants  under  twelve  months. 
Between  the  ages  of  five  and  forty  to 
fifty  the  number  of  cases  diminish,  and 
after  forty  or  fifty  the  frequency  of  oc- 
currence is  again  noted.  This  condition 
may  be  explained  upon  the  grounds  of 
periods  of  debility,  occurring  in  infancy 
and  extreme  adult  age.  J.  F.  Erdmann 
(Med.  News,  Dec.  24,  '98). 

Careful  search  made  through  the  rec- 
ords of  the  Children's  Infirmary  of 
Liverpool,  and  it  was  found  that  out  of 
130,000  new  patients  there  were  only  16 
cases  of  intussusception.  Of  these  16 
cases  only  7  recovered.  The  age  at 
which  intussusception  usually  occurs  is 
somewhere  between  the  fourth  and  sixth 
months  of  life.  Murray  (Liverpool 
Medico-Chir.  Jour.,  Jan.,  '99). 

According  to  Xothnagel,  invagination, 
or  intussusception,  is  brought  about  by 
contraction  of  the  longitudinal  muscular 
fibres  of  the  portion  of  intestine  that 
overrides  or  receives  the  upper  portion 
within  itself,  the  irregular  peristalsis  of 
the  invaginated  portion  assisting.  Thus 
telescoped,  the  two  lengths  of  intestine 
form  a  cylindrical  mass  varying  in  length 
up  to  two  feet  or  even  more.  Three 
layers  of  intestine  are  thus  superposed: 
the  external  (intussuscipiens),  or  receiv- 
ing layer,  acting  as  sheath  for  the  in- 
vaginated portion;  the  middle  layer,  and 
the  internal  (intussusceptum)  layer. 

By  application  of  a  ligature  to  the 
intestines  of  an  animal  it  was  found 
that  if  it  be  applied  sufficiently  tight  to 
cause  complete  obstruction,  violent  peri- 
stalsis is  caused  above  the  seat  of  liga- 
tion, but  that  no  antiperistalsis  is  pro- 
duced. Faecal  vomiting  is  accounted  for 
by  the  fact  that  in  the  direction  of  the 
stomach  least  resistance  is  encountered. 
Nothnagel  (N.  Y.  Med.  Jour.,  Apr.  13, 
'89). 

The  evidence  derived  from  anatomical, 
physiological,  pathological,  and  elinical 
data  renders  it  legitimate  to  assert  that 
spontaneous  ileo-csecal  intussusception 
occurs  when  the  colon  is  considerably 
larger  than  the  ileum,  and  is  so  unduly 
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movable  that  it  readily  allows  itself  to 
become  invaginated  when  once  the  proc- 
ess has  begun.  This  variety  of  intussus- 
ception is  essentially  an  affection  of 
childhood,  and  such  an  undue  increase 
in  the  width  of  the  colon  implies  either 
a  congenital  abnormality  or  an  unduly 
rapid  growth,  for  at  birth  the  diameter 
of  the  large  intestine  is  practically  the 
same  as  that  of  the  ileum. 

The  physiological  factor  is  much   less 
easy  to  specify  than  the  anatomical,  for 
it  is  almost  certainly  an  individual  pe- 
culiarity.     It   may    be    stated    broadly, 
however,  that,  as  regards  the  ileo-cseeal 
portion   of  the   intestine,   the   increased 
mobility,  coupled  with  the  unduly  rapid 
growth   in   the   width    of   the   large   in- 
testine, is  probably  associated  with   in- 
creased  and   irregular   peristaltic  move- 
ments   of   the   large    intestine.      D'Arcy 
Power   (Brit.  Med.  Jour.,  Feb.   13,  '97). 
The  main  etiological  factors  of  exter- 
nal origin  are  blows  upon  the  abdomen, 
violent  muscular  movements,  sudden  or 
repeated  jars  of  the  body  as  in  jumping, 
and    particularly    the    violent    jolting 
which  infants  sometimes  receive  when 
too  violently  handled. 

In  103  cases  of  infantile  intussuscep- 
tion nearly  50  per  cent,  occurred  during 
the  fourth,  fifth,  and  sixth  months,  in 
nearly  equal  proportions;  75.4  per  cent, 
of  the  cases  occurred  in  males,  and  89 
per  cent,  were  of  the  ileo-csecal  variety. 
Pritchard  called  attention  to  the  prob- 
able part  played  by  external  violence  in 
the  causation  of  this  disorder  during 
early  life,  particularly  the  careless  man- 
ner in  which  infants  are  picked  up  and 
doubled  over  the  arm  of  those  caring  for 
them,  thereby  injuring  and  causing  a 
temporary  paralysis  of  some  portion  of 
the  intestinal  canal.  Jacobi  has  also 
called  attention  to  this  matter,  particu- 
larly to  the  way  in  which  infants  are 
violently  jumped  up  and  down  to  quiet 
their  cry.  Frederick  Holme  Wiggin 
(Med.  Record,  Jan.  18,  '96). 
Intestinal  tumors  may  act  as  causative 
agents  by  dragging  the  portion  of  in- 
testine to  which  they  are  attached  into 
the  adjoining  portion. 


Example  of  the  causation  of  intussus- 
ception by  polypus  within  the  intestines. 
Van  Bibber  (Maryland  Med.  Jour.,  Dec. 
31,  '87). 

In  one  case  the  principal  cause  of  ob- 
struction was  found,  after  death,  to 
have  been  due  to  a  polypoid  growth  of 
the  small  intestine.  C.  MeBurney  (N.  Y. 
Med.  Jour.,  Mar.  28,  '91). 

Sodium  bicarbonate  causes  contraction 
of  the  circular  fibres  of  the  intestine. 
Peristalsis  continuing,  invagination  pro- 
duced, thus  showing  one  class  of  intus- 
susceptions. R.  T.  Morris  (N.  Y.  Med. 
Jour.,  Feb.  23,  '95). 

The  post-mortem  findings  depend 
upon  the  duration  of  the  intussuscep- 
tion. When  death  occurs  early  in  the 
course  of  the  attack  but  little  change  is 
observed.  When  the  case  has  progressed 
some  time,  besides  the  invaginated  por- 
tion of  gut  there  may  be  localized  peri- 
tonitis and,  as  a  result  of  the  circulation 
of  blood  by  the  tension  and  compression 
of  the  mesentery,  more  or  less  marked 
inflammation,  extending  to  necrosis  and 
sloughing  of  the  tissues  involved  in  the 
invagination.  At  first  but  little  lymph 
is  thrown  out  between  the  layers  of  gut 
in  contact,  and  they  may  be  easily  dis- 
engaged; but,  when  the  inflammatory 
process  progresses  some  time,  the  sur- 
faces adhere  and  cannot  be  separated. 
The  only  chance  for  the  patient  then  is 
that  the  invaginated  portion  slough  off, 
union  occurring  between  the  upper  edge 
of  the  external  layer  and  the  free  end 
of  the  intestine  immediately  above  the 
invagination.  This  not  infrequently  oc- 
curs, the  detached  portion  of  gut  being 
voided  per  anum. 

Volvulus. — Twists  and  knots  (vol- 
vulus) are  more  rarely  met  with  than 
the  forms  just  described:  in  about  12 
per  cent,  of  all  cases  of  intestinal  ob- 
struction, according  to  Fitz's  statistics. 
Volvulus  generally  occurs  in  adults  be- 
tween the  ages  of  30  and  50  years,  and 
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more  frequently  in  males  than  females. 
It  is  usually  associated  with  abnormal 
length  of  the  intestine  involved  and  a 
lax  mesentery.  In  children  this  elonga- 
tion of  the  mesentery  is  always  congeni- 
tal (Keen).  In  adults,  on  the  contrary, 
it  is  usually  acquired,  and  arises  in 
chronic  constipation,  from  the  weight  of 
large  masses  of  fasces,  which  pull  down 
and  drag  upon  the  mesentery,  thus  caus- 
ing its  relaxation  and  elongation.  In  a 
case  reported  by  Pillard,  for  instance,  the 
sigmoid  flexure  was  as  large  as  the  entire 
colon:  a  phenomenon  frequently  pres- 
ent, doubtless,  since  one-half  the  cases 
of  volvulus  reported  suffered  from  le- 
sions in  this  location.  Next  in  frequency 
is  the  caecum.  A  twist  in  the  long  axis 
of  the  gut  is  usually  observed,  but  the 
intestine  may  be  sharply  bent  upon  it- 
self, a  loop  may  become  twisted  around 
another  portion,  or  a  knot  be  formed. 
Several  causes  of  obstruction  may  be 
simultaneously  present,  as  in  a  case  wit- 
nessed by  Berard,  in  which  a  twist,  a 
knot,  and  a  constricting  band  were  re- 
vealed by  laparotomy. 

Interesting  case  of  a  woman,  59  years 
old,  in  whom  the  use  of  the  corset  had 
brought  about  complete  division  of  the 
right  lobe  of  the  liver,  the  inferior  por- 
tion, nearly  six  centimetres  in  length, 
being  united  to  that  organ  merely  by  a 
band  of  fibrous  tissue,  and  pushed  up- 
ward. The  gall-bladder  was  united  to 
the  moving  fragment,  and  fixed  to  the 
colon  by  adhesions  of  peritoneum.  In 
consequence  of  these  lesions  the  trans- 
verse colon  was  drawn  up,  and  the  trac- 
tion thus  exerted  had  induced  a  twisting 
of  the  intestines  and  an  obstruction  of 
the  intra-intestinal  circulation;  the  ac- 
cumulation of  faeces  and  gas  beyond 
that  fold  had  completed  the  occlusion. 
Bonuzzi  (Revista  Ven.  di  Sci.  Med.,  Jan., 
'92). 

Purely  mechanical  twist  may  give 
rise  to  symptoms  without  paralysis  of 
twisted  portions.  Pseudostrangulation 
may  supervene  after  reposition  of  gan- 


grenous loop  and  peritoneal  infection 
follow.  Great  prostration  and  high 
pulse  are  indications  of  the  latter. 
Nicolaysen  (Norsk  Mag.  f.  Laeg.,  June, 
'95). 
Foreign  Bodies. — Intestinal  obstruc- 
tion seldom  occurs  as  a  result  of  im- 
pacted bodies,  though  many  of  these  are 
accidentally  swallowed.  Many  cases  have 
been  reported  in  which  pointed  metallic 
bodies  even  (Tily,  Eeverdin,  Fourneaux, 
and  others)  were  ingested  and  voided 
without  accident.  Occasionally,  however, 
an  object  becomes  impacted  in  the  in- 
testinal tract  and  may  give  rise  to  symp- 
toms of  intestinal  obstruction  in  any 
region,  even  when  near  the  anal  orifice. 
Lunatics  are  especially  prone  to  in- 
gest articles  of  various  kinds, — nails, 
pins,  needles,  hair,  etc., — and  obstruc- 
tion from  this  cause  is  therefore  com- 
paratively frequent  in  these  subjects. 
In  ordinary  life,  however,  obstruction  is 
more  frequently  due  to  the  ingestion  of 
large  objects,  artificial  teeth,  buckles, 
opened  safety-pins,  etc.  Intestinal  ob- 
struction is  occasionally  caused  by  large 
quantities  of  seeds,  "blackberry-time" 
thus  being  the  source  of  an  occasional 
case.  Lumbricoid  worms  may  also  form 
a  tangled  mass  and  obstruct  the  intes- 
tinal lumen.  (See  also  (Esophagus-, 
Foreign  Bodies  in.) 

Case  of  a  woman,  47  years  of  age, 
who  was  operated  on  for  acute  intes- 
tinal obstruction.  When  the  abdomen 
was  opened,  no  occlusion  of  the  gut  was 
found,  but  while  the  patient  was  recov- 
ering from  the  anaesthesia  she  vomited 
several  ascarides.  Later,  flatus  and 
faeces  passed  normally.  It  is  likely  that 
the  worms  began  to  move  from  the  gut 
in  consequence  of  the  pressure  upon  the 
intestine  exerted  during  the  operation. 
Schulhof  (Munch,  med.  Wochen.,  Juno 
10,  1903). 

Gall-stones  and  Enteroliths. — 
Cases  of  intestinal  gall-stone  occlusion 
are  comparatively  rare  considering  the 
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frequency  of  cholelithiasis.  They  are 
also  infrequent  as  compared  to  other 
forms  of  obstruction,  Leichtenstein  hav- 
ing found  but  41  cases  among  1541 
cases  of  intestinal  obstruction  from  vari- 
ous causes.  It  is  usually  observed  after 
the  fiftieth  year.  Eighty  per  cent,  of 
the  cases  reported  occurred  in  women 
after  the  fiftieth  year.  The  impaction 
always  occurs  in  the  small  intestine,  in 
the  neighborhood  of  the  ileo-caacal  valve, 
and  occasionally  in  the  duodenum.  The 
impacted  mass  may  consist  of  but  one 
calculus  or  of  a  large  number.  They 
penetrate  the  intestinal  wall  through 
an  opening  created  by  pressure-ulcera- 
tion,  involving  the  gall-bladder  and  the 
intestine  affected. 

Enteroliths  are  rarely  observed  in  the 
human  species.  They  are  mainly  com- 
posed of  phosphate  of  lime  and  mag- 
nesia, and  develop  around  a  nucleus  of 
hardened  fasces,  a  gall-stone,  or  a  small 
foreign  body.  Magnesia  and  bismuth 
taken  as  remedies  in  large  quantities  oc- 
casionally form  enteroliths;  these  are 
usually  light  and  porous.  Masses  of  hair, 
or  quantities  of  oatmeal  (avenoliths). 
starch,  and  other  Graminacece  may  thus 
become  foci  for  enteroliths. 

Faecal  Obstruction. — This  form  of 
obstruction  occurs  at  any  age,  but  par- 
ticularly in  the  aged  and  in  children,  as 
a  result,  doubtless,  of  impaired  tonicity 
of  the  muscular  coat  of  the  intestine  af- 
fected: usually  the  colon  or  rectum. 
The  colon  may  become,  as  a  result  of  the 
accumulation  of  fascal  matter  and  gas, 
enormously  enlarged.  This  is  commonly 
channeled,  small  amounts  of  fasces  pass- 
ing until  the  complete  occlusion  occurs. 
In  acute  cases  the  wall  of  the  distended 
gut  is  extremely  thin,  but  in  chronic 
cases,  those  in  which  the  lumen  has  be- 
come very  gradually  narrowed  or  charac- 
terized by  prolonged  periods  of  constipa- 


tion, compensatory  hypertrophy  occurs 
in  its  muscular  layer.  Rupture  occasion- 
ally occurs,  especially  when  ulceration 
of  the  mucous  membrane  is  caused  by 
the  pressure  of  the  contents. 

Post-opekatite  Obstbuction.  —  In- 
testinal obstruction  following  operation 
is  caused,  according  to  Deaver,  either  by 
paresis,  the  result  of  traumatism  or  sep- 
sis, or  a  combination  of  these,  or  to  me- 
chanical causes.  About  2  per  cent,  of 
deaths  following  abdominal  section  are 
due  to  mechanical  or  true  intestinal  ob- 
struction. The  most  important  form 
occurs  when  the  intestine  becomes  ad- 
herent to  a  fixed  surface  which  has  been 
denuded  of  peritoneum.  As  a  result  of 
the  adhesion  the  bowel  becomes  kinked 
and  immobile.  Obstruction  may  also 
occur  as  a  result  of  adhesion  of  the 
bowel  to  neighboring  coils  of  intestine; 
here  another  factor  usually  comes  into 
play:  bending  of  the  bowel  over  the 
brim  of  the  pelvis  or  over  the  omentum 
whose  free  edge  has  become  attached. 
Still  another  variety  occurs  from  bands 
of  adhesions  running  from  one  place  to 
another,  under  which  a  knuckle  of  gut 
slips  and  becomes  fixed.  A  variety  of 
purely  mechanical  obstruction  and  one 
that  should  never  occur  arises  from  in- 
cluding a  portion  of  the  bowel  in  a  liga- 
ture. A  knuckle  of  gut  slipping  through 
a  hole  in  the  omentum  may  also  give 
rise  to  obstruction  of  the  bowel  as  a  re- 
sult of  abdominal  operation. 

The  statistics  of  Spencer  Wells  and 
Fritsch  both  give  about  1  per  cent,  of 
intestinal  obstruction  as  the  proportion 
after  ovariotomy.  The  writer  comments 
on  fifty-seven  eases  which  he  has  been 
able  to  collect,  and  finds  that  twenty- 
seven  of  them  followed  ovariotomy,  and 
apparently  as  often  after  simple  cases  as 
after  the  more  complicated  ones.  The 
symptoms  of  obstruction  supervened 
either  early  in  the  case — i.e.,  within  ten 
or  fifteen  days,  and  most  frequently  from 
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the  third  to  the  fifth — or  they  were  post- 
poned to  a  much  later  date,  such  as 
months  or  years  subsequently.  F.  Le- 
gueu  (Gaz.  des  Hop.,  Nov.  23,  '95). 

It  is  estimated  that  from  1  to  2  per 
cent,  of  deaths  after  laparotomy  occur 
from   intestinal  obstruction. 

Many  cases  diagnosed  as  sepsis  are 
primarily  obstruction. 

The  symptoms  of  post-operative  ob- 
struction are  vomiting  first  of  undigested 
food  and  fluids,  later  of  a  bilious  charac- 
ter, and  finally  stercoraceous;  shock 
and  inability  to  pass  faeces,  or  flatus; 
but,  if  the  obstruction  be  high  up,  pas- 
sages from  below  the  obstructed  point 
may  be  discharged.  Hugh  M.  Taylor 
(Va.  Med.  Monthly,  Jan.,  '96). 

Seven  cases  of  intestinal  obstruction 
following  laparotomy  seen,  five  of  which 
were  fatal.  The  obstruction  always  oc- 
curs in  the  small  intestine  near  the  seat 
of  the  operation,  and  most  frequently 
quite  near  the  junction  of  the  small  and 
large  intestines. 

There  are  no  clear-cut,  positive  symp- 
toms. There  is  a  wide  difference  in  the 
symptoms  from  those  which  indicate  the 
usual  acute  intestinal  obstruction.  In 
none  of  the  cases  was  the  integrity  of  the 
intestine  involved;  probably  the  opera- 
tion had  so  lowered  the  vital  forces  that 
paralysis  of  the  bowel  took  place,  peri 
stalsis  ceased,  and  septic  poisoning  oc 
curred  through  accumulation  of  the  se 
cretions  of  the  bowel.  The  main  symp 
toms  in  these  cases  are  persistent  vomit 
ing,  which  is  of  much  more  significance 
when  it  comes  on  several  hours  after  the 
operation  and  is  not  due  to  the  anaes- 
thetic; pain,  which  might  be  local  or 
general,  and  frequently  is  not  severe. 
The  temperature  is  not  usually  marked, 
but  the  pulse  is  rapid  and  there  is  a 
peculiar,  anxious  expression  of  counte- 
nance which  is  quite  characteristic. 
H.  0.  Marcy  (Med.  Eec,  May  23,  '96). 

Post-operative  intestinal  obstruction  is 
due  to  tonic  muscular  spasm,  to  true 
intestinal  paralysis,  to  the  formation  of 
new  adhesions,  or  to  pre-existing  con- 
striction not  discovered  or  relieved  at 
the  time  of  operation.  Boise  (Med. 
News,  July  18,  '96). 

The  possibility   of  post-operative   ob- 


struction should  be  borne  in  mind  in  all 
abdominal  operations,  especially  in  con- 
ditions likely  to  result  in  extensive  ad- 
hesions, e.g.,  appendicitis  with  perito- 
nitis; pyosalpingitis  with  pelvic  perito- 
nitis. All  raw  surfaces  should  be  cov- 
ered as  much  as  possible  with  normal 
peritoneum,  or,  where  this  is  not  prac- 
ticable, perhaps  with  cargile  membrane, 
or  carefully  arranged  omentum.  Small 
incisions  and  the  least  possible  manipu- 
lation and  evisceration  should  be  the 
rule.  The  cleansing  of  the  peritoneum 
should  be  done  rapidly  and  with  the 
least  possible  trauma  and  handling  of 
normal  peritoneum.  Flushing  with  hot 
saline  solution  is  advisable  where  there 
is  much  foreign  material  to  be  removed. 
The  smallest  possible  drains  should  be 
used  if  any;  cigarette  drains  are  prefer- 
able to  gauze,  as  they  are  less  irritating 
to  the  surrounding  peritoneum;  cases 
of  pyosalpingitis  or  pelvic  peritonitis 
rarely  require  drainage,  and,  when  neces- 
sary, drainage  through  the  cul-de-sac 
can  usually  be  employed.  Diet  and  reg- 
ulation of  the  bowels  should  be  watched 
with  the  greatest  care  during  the  first 
few  weeks  of  convalescence;  attacks  of 
gaseous  indigestion  with  colicky  pain 
should  be  regarded  with  suspicion  and 
treated  promptly  and  vigorously.  De- 
termined effort  should  be  made  to  re- 
lieve early  attacks  of  obstruction  by 
enemata,  position,  gastric  lavage,  etc., 
and  if  successful,  patient  should  be  kept 
on  a  scanty  fluid  diet  for  some  time  and 
watched  most  carefully  for  possible  re- 
currence of  symptoms.  If  palliative 
measures  are  unsuccessful  after  a  few 
hours'  trial,  operation  should  be  promptly 
resorted  to.  In  cases  occurring  later 
than  four  to  six  weeks,  palliative  meas- 
ures are  less  likely  to  be  effective,  and 
early  operation  is  usually  imperative. 
All  patients  who  have  been  operated 
upon  for  intra-abdominal  inflammatory 
troubles  should  be  warned  of  the  possi- 
bility of  the  occurrence  of  obstruction 
before  leaving  the  care  of  the  surgeon, 
impressed  with  the  importance  of  avoid- 
ing indiscretions  in  diet  and  attacks  of 
indigestion,  and  of  seeking  advice 
promptly  if  such  attacks  should  occur. 
The  operative  procedure  must  be  adapted 
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to  each  individual  case;    the  right  Kam- 
merer   incision   for  cases   following   ap- 
pendicitis with  complete  healing  is  often 
useful;    the  median  incision,  as  a  rule, 
for    other    conditions.      Resection    and 
end-to-end   anastomosis   should  be   pre- 
ferred to   enterostomy  in  the  majority 
of  cases  where  gangrene  or  sloughing  of 
the  gut  wall  demands  one  or  the  other. 
Peck   (Annals  of  Surgery,  Oct.,  1904). 
Treatment. — Whatever  measure  is  re- 
sorted to  for  the  relief  of  acute  intestinal 
obstruction  must  be  used  promptly,  but 
of  equal  importance  is  the  avoidance  of 
remedies  which,  though  seemingly  indi- 
cated, are  hurtful.     Among  these  may 
be  classed  purgatives.     The  most  active 
factor  in  the  production  of  suffering  is 
exaggerated    peristalsis;     to    administer 
drastic  purgatives,  etc.,  but  accentuates 
the  torture  of  the  patient,  exposes  him 
to    early    collapse,    and    increases    the 
chances  of  rupture.    Especially  is  this  a 
fact  when  some  foreign  substance — -such 
as  a  pin,  needle,  etc. — has  been  swal- 
lowed.    Under  such  circumstances,  the 
patient  must  be  given  food  which  will 
have  much  solid  residuum,  such  as  oat- 
meal,  eornmeal,  or  large   quantities   of 
bananas  or  mashed  potatoes.    The  latter 
is  especially  useful  when  sharp  bodies 
have  been   swallowed.     The  prolonged 
constipation  preceding  the  acute  attack 
has  usually  caused  the  patient  to  resort 
to  various  measures,  which,  though  in- 
effectual as  purgatives,  have  already  in- 
duced partial  exhaustion  of  the  intesti- 
nal muscular  fibres. 

Extreme  caution  is  necessary  in  the 
administration  of  laxatives  when  an 
obstruction  of  the  intestine  may  be  the 
cause  of  the  symptoms.  If  the  bowels 
are  not  moved,  an  attempt  at  purgation 
makes  the  patient  much  worse,  and  too 
often  induces  a  state  of  collapse,  which 
renders  an  operation  hopeless;  or,  if  an 
operation  be  performed,  the  bowel  is 
found  so  distended  and  paralyzed  that 
it  cannot  recover  its  tone.  C.  P.  Gilder- 
sleeve   (Med.  News,  Mar.  26,  '98). 


Purgatives  are  absolutely  contra-indi- 
cated in  all  cases  of  acute  obstruction, 
and  are  of  very  limited,  exceptional,  and 
temporary  advantage  in  chronic  cases. 
T.  F.  Prewitt  (Jour.  Amer.  Med.  Assoc, 
Apr.  23,  '98). 

Physostigrnine  in  doses  of  from  Vim  to 
Vbo  grain  (0.0005  to  0.00075  gramme) 
for  tympanites  in  different  intestinal 
disorders  has  given  excellent  results. 
The  drug  is  given  by  mouth  three  times 
daily.  Von  Noorden  (Berliner  klin. 
Wochen.,  Oct.  21,  1901). 

The  use  of  opiates  tends,  likewise,  to 
reduce  the  vital  activity  of  the  intestinal 
tissues;    morphine  should  only  be  used, 
therefore,  when  there  is  severe  pain,  and 
just    enough    should    be    administered 
hypodermically  to  asstiage  the  suffering. 
Attention  called  to  harmful  effect  of 
opium  in  intestinal  obstruction.    In  case 
of    acute    intestinal    obstruction,    in    a 
vigorous  boy  of  19  years,  due  to  a  fibrous 
band,  the  abdomen  was  opened,  the  band 
divided,  and  the  patient  did  well  until 
the  fourth  day,  when,  suddenly,  vomit- 
ing and  symptoms  of  obstruction  reap- 
peared.    Wound  was  perfectly  healthy. 
In  searching  for  cause  of  symptoms  it 
was    found    that    patient    had    received 
about  5  grains  of  opium  during  the  four 
days    after    operation,    contrary    to    in- 
structions.    Castor-oil  was  administered, 
in  drachm  doses  every  half-hour,  until 
bowels  were  moved,  when  symptoms  dis- 
appeared and  the  patient  again  entered 
on   convalescence.     Thiery    (Bull,   de   la 
Soe.  Anat.,  Oct.,  '92). 

The  distressing  vomiting  first  claims 
attention.  The  most  satisfactory  meas- 
ure is  lavage  of  the  stomach.  Not  only 
is  the  vomiting  relieved,  but  all  other 
symptoms,  including  undue  peristalsis, 
seem  to  be  reduced  in  intensity,  and  the 
patient  is  advantageously  prepared  for 
operative  procedures  should  such  be- 
come necessary.  Practiced  repeatedly, — 
i.e.,  every  three  or  four  hours, — this 
measure  has  alone  proved  curative  in 
some  cases. 

The  most  effective  methods  for  the 
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reduction  of  the  obstruction  are  the  use 
of  large  water  enemata  and  the  insuffla- 
tion of  air.  The  former  is  to  be  pre- 
ferred; the  quantity  of  liquid  used  can 
easily  be  gauged,  while  the  pressure  can 
conveniently  be  regulated  by  raising  or 
lowering  the  vessel  from  which  the  fluid 
is  obtained.  As  noted  by  Jeffreys  Wood, 
before  attempting  to  reduce  an  intussus- 
ception with  water  sufficient  assistance 
must  be  secured.  The  child  is,  of  neces- 
sity, exposed  a  great  deal  during  the 
treatment;  so  that  a  hot-water  bag  to  lie 
on,  with  cotton-wadding  coverings  over 
the  legs,  are  necessary  to  prevent  too 
much  shock.  The  height  at  which  the 
funnel  or  irrigator  is  held  is  about  four 
feet.  An  ordinary  red-rubber  tube  one- 
half  to  five-eighths  inch  in  diameter,  as 
used  for  washing  out  the  stomach,  may 
be  used. 

Among  medical  measures  which  may 
be  instituted  as  precursory  to  surgical 
intervention  in  the  event  of  failure  high 
rectal  enemata  head  the  list.  These 
should  always  be  given  with  the  patient 
in  the  knee-chest  position;  but,  if  the 
patient  is  too  weak  to  assume  this  post- 
ure, a  left  or  right  lateral  semiprone  po- 
sition will  answer.  The  enemata  should 
be  carried  by  means  of  a  long,  flexible 
rectal  tube  as  high  up  as  one  can  suc- 
ceed in  introducing  it.  Plain,  warm 
water;  or  water  and  glycerin;  or  water 
to  which  a  modicum  of  turpentine  has 
been  added,  the  turpentine  being  emulsi- 
fied by  shaking  up  with  an  egg,  may  be 
used.  If  three  or  four  enemata  do  not 
yield  results,  it  is  unwise  to  delay  coeli- 
otomy.  It  is  risky  to  administer  purga- 
tives. 

Opiates  should  be  withheld  as  part  of 
the  medical  treatment;  they  should  only 
be  given  during  the  time  consumed  in 
preparing  for  operation,  to  obtund  the 
pain.  In  the  event  of  failure  with  the 
enemata,  all  observers  are  agreed  that 
early  operation  offers  the  only  salvation 
for  the  patient.  Murphy  operates  early; 
MeArdle  advocates  early  operation; 
Broca  operates  after  twenty-four  hours; 


Naunyn  also  urges  early  operation  and 
holds  that  the  best  results  are  obtained 
in  the  first  three  days.  L.  A.  Hering 
(N.  Y.  Med.  Jour.,  Feb.  9,  1901). 
Experienced  clinicians  usually  recom- 
mend preliminary  anaesthesia,  but  in 
many  cases  the  state  of  the  patient  does 
not  warrant  this  proceeding:  an  advan- 
tageous one  in  every  way  when  it  can 
be  adopted.  D'Arcy  Power  places  the 
patient  under  chloroform  and  steadily 
fills  his  intestine  with  hot  salt  solution 
under  an  hydrostatic  pressure  of  not 
more  than  3  feet  in  a  child,  the  fluid 
being  allowed  to  remain  in  the  intestine 
at  least  10  minutes.  The  inclined  post- 
ure or  the  genu-pectoral  position  may 
be  used,  but  complete  inversion  is  better. 
By  inverting  the  patient,  the  fluid  not 
only  reaches  farther,  but  the  traction  in- 
duced by  the  weight  of  the  invaginated 
portion  of  the  intestine  tends  to  disen- 
gage it.  Jonathan  Hutchinson  further 
assists  the  above  measure  by  thoroughly 
kneading  the  abdomen  and  violent  shak- 
ing of  the  patient,  the  latter  being  held 
in  the  inverted  position  by  several  per- 
sons. Plain  warm  water  is  used  by 
some,  warm  olive-oil  by  others. 

While  the  liquid  is  being  introduced, 
the  physician's  hand  should  assist  by 
gentle  taxis  the  liberation  of  the  invagi- 
nated or  obstructed  gut.  Manning  states 
that  in  reducing  an  intussusception  trac- 
tion from  above  the  mass  should  never 
be  employed;  for,  should  the  parts  be 
gangrenous,  slight  traction  may  suffice 
to  rend  them  and  allow  the  intestinal 
contents  to  pass  into  the  peritoneal  cav- 
ity. Pressure  on  the  apex  of  the  mass 
in  the  direction  opposite  to  that  which 
it  formed  will  reduce  it  with  the  least 
danger. 

The  patient  does  not  lie  quietly  in  bed 
during  the  early  hours  of  the  disease,  but 
is  constantly  tossing  and  moaning  and 
continues  doing  so  until  the  gut  ia  re- 
duced or  until  gangrene  and  sepsis  are 
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established.  If  after  an  injection  the 
restlessness  and  moaning  cease,  —  i.e., 
during  the  first  twenty-four  to  forty- 
eight  hours, — it  can  be  safely  stated  that 
reduction  has  taken  place.  J.  T.  Erd- 
niann  (Med.  News,  Dee.  24,  '98). 

Cases  successfully  treated  with  quick- 
silver. In  a  man  of  60  years  operation- 
was  refused,  and  V,  pound  of  mercury 
was  administered  on  the  ninth  day.  In 
the  second  case,  a  man  of  80  years, 
operation  was  considered  inadvisable  be- 
cause of  the  patient's  age,  and  the  same 
dose  of  quicksilver  was  given  on  the 
third  day.  The  symptoms  were  typical 
in  each  ease,  and  were  promptly  relieved 
b3'  the  mercury.  In  neither  instance  did 
the  drug  produce  an  increase  of  abdom- 
inal pain,  nor  were  there  any  other 
symptoms  of  mercurialism.  J.  McK. 
Harrison  (Brit.  Med.  Jour.,  April  26, 
1902). 

Enemata  are  seldom  successful  after 
the  first  forty-eight  hours,  every  hour 
saved  up  to  the  end  of  that  period  in- 
creasing the  chances  of  complete  reduc- 
tion of  the  obstruction.  Again,  the  like- 
lihood of  success  is  far  greater  when  the 
obstruction  is  located  in  the  colon. 

When  enemata  prove  unsuccessful,  in- 
sufflation of  air  should  be  tried.  This, 
however,  offers  greater  danger  of  rupt- 
ure owing  to  the  fact  that  the  quantity 
of  air  used  cannot  be  carefully  gauged. 
On  the  other  hand,  air  penetrates  more 
readily  the  ileo-caecal  valve  and  may 
thus  be  more  effective  than  water  when 
the  obstruction  is  situated  in  the  small 
intestine.  Carbonic  dioxide  has  also 
been  used  for  the  purpose,  but  is  inferior 
to  air. 

In  intussusception  in  children  distend- 
ing the  bowel  by  inflation  of  air  is  a 
better  and  safer  method  of  reducing  the 
invagination  by  mechanical  means  than 
the  distension  of  the  bowel  by  water. 
The  child  should  be  clothed  in  a  jacket 
of  wool,  and  the  legs  and  arms  covered 
with  wool  and  bandaged.  It  is  then 
anaesthetized,  and  an  ordinary  enema- 
pipe  introduced  into  the   rectum.     This 


pipe  is  connected  by  means  of  a  piece  of 
India-rubber  tubing  to  a  pair  of  com- 
mon bellows,  or,  if  it  is  at  hand,  a  Lund 
inflator.  The  outside  of  the  tube  around 
the  anus  is  carefully  packed  with  wool, 
which  is  held  in  position  by  an  assistant, 
so  as  to  prevent  the  escape  of  air  by  the 
side  of  the  tube.  The  child  is  now  in- 
verted 'and  held  by  a  nurse,  while  the 
bellows  are  slowly  and  steadily  worked 
by  an  assistant.  The  surgeon  should 
have  his  hand  placed  on  the  abdomen 
of  the  child  so  that  he  can  feel  the 
tumor.  As  the  intestine  is  inflated  he 
will  gradually  feel  the  colon  becoming 
distended,  and  he  can  regulate  the 
amount  of  air  introduced  and  stop  it  as 
soon  as  he  feels  the  colon  is  distended  as 
far  as  is  safe.  If  the  plan  succeeds  and 
the  invagination  is  reduced  he  will  sud- 
denly feel  the  tumor  disappear  from 
under  his  hand,  and  the  air  will  become 
diffused  over  the  whole  abdomen,  so  that 
what  was  at  first  distension  of  the  colon 
is  now  a  uniform  distension  of  the  ab- 
domen. More  importance  attached  to 
this  sign  than  to  the  sudden  disappear- 
ance of  the  tumor  as  an  indication  that 
the  intussusception  has  been  reduced. 

Treatment  by  operation  is  a  very  se- 
vere proceeding  in  infants  and  quite 
young  children,  and  is  often  followed  by 
death. 

In  64  cases  of  laparotomy  undertaken 
for  the  relief  of  intussusception  in  in- 
fants under  one  year  of  age,  21  recovered 
and  43  died.  Pickering  Pick  (Quarterly 
Med.  Jour.,  Jan.,  '97). 

In  intussusception,  distension  of  the 
bowel  with  gentle  external  manipula- 
tion should  be  tried  in  recent  acute 
cases,  the  surgecn  being  present  and  pre- 
pared to  operate  at  once  if  these  means 
fail.  Inflation  may  be  contra-indicated 
by  the  severity  of  the  symptoms  or  their 
chronicity.  Great  care  should  be  taken 
that  the  reduction  of  the  intussusception 
is  complete;  thickening  about  the  ileo- 
caecal  valve  may  simulate  incomplete 
reduction,  so  that  when  in  doubt  the 
part  should  be  examined  through  an  in- 
cision in  the  bowel.  Any  attempt  to  fix 
the  bowel  after  reduction  by  sutures 
seems  to  be  contra-indicated.  Small 
doses   of   opium   should   be   given   after 
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operation.  When  reduction  is  impossible, 
resection  through  an  incision  in  the 
colon  seems  to  give  the  best  chance,  the 
junction  between  the  large  and  small 
bowel  being  made  secure  before  any  part 
is  cut  away.  D'Arcy  Power  (Jour.  Path, 
and  Bact.,  June,  '97). 

Inflation   should   be   tried   only   when 
the  case  is  seen  within  a  few  hours  of 
onset  and  is  not  of  a  very  acute  char- 
acter.   In  the  great  majority  of  hospital 
cases  it  is  better  to  open  the  abdomen 
at  once.     Inflation  may  also  be  tried  in 
certain  other  cases  for  the  purpose  of 
reducing   the   main   portion   of   the   in- 
tussusception and  enabling  the  incision 
to   be   made   directly   over   the   eascum. 
When  reduction  is  found  impossible  in 
chronic  cases  a  resection  may  be  gen- 
erally done  through  an  incision  in  the 
insheathing  bowel.     In  acute  cases,  and 
especially  if  gangrene  is  present  or  the 
condition  of  the  bowel  requires  its  re- 
moval, a  wide  resection  should  be  under- 
taken  as   rapidly   as   possible,   and   the 
ends  brought  outside  the  abdomen;   con- 
tinuity should  be  restored  at  a  subse- 
quent  operation.     In   exceptional   cases 
of  enteric  intussusception  resection  and 
immediate     restoration     of     continuity 
gives  the   only   chance.     Bernard  Pitts 
(Brit.  Med.  Jour.,  Sept.  7,  1901). 
Out   of   33   cases   of   intussusception 
treated  by  enemata  or  inflation,  recorded 
by  Fitz,  22  were  saved.     Wiggin   col- 
lected 39  cases  of  the  same  kind  in  23 
of  which  these  measures  proved  success- 
ful.    Eecurrence  is  apt  to  occur  in  in- 
tussusception, however.    This  is  ascribed 
by  Frederic  Eve  in  the  large  class  of  ileo- 
csecal  intussusceptions  to  the  ileo-csecal 
orifice   still  remaining   slightly  invagi- 
nated  into  the  caaeum. 

In  intestinal  obstruction  following 
laparotomy  H.  0.  Marcy  states  that  in- 
jections are  of  no  use.  A  careful  ex- 
amination of  the  intestine  should  be 
made  at  the  site  of  the  operation,  then 
in  the  region  of  the  appendix,  and  then 
of  the  omentum,  and  the  obstruction 
will  usually  be  found.     If  this  is  done 


early  the  difficulty  can  be  corrected.  In 
desperate  cases  an  incision  may  be 
made  in  the  abdomen;  the  first  inflated 
coil  of  intestine  seized,  attached  to  the 
wound,  and  opened,  establishing  an  arti- 
ficial anus;  and  thus  the  patient  is  car- 
ried along  until  a  thorough  and  radical 
operation  can  be  performed.  As  a  pre- 
vention of  this  complication  he  believes 
that  careful  suturing  of  every  abrasion 
of  the  peritoneum  is  of  great  value. 

The  tympanites,  besides  adding  to  the 
suffering,  sometimes  prevents  the  expul- 
sive effort  of  the  intestine,  by  totally 
arresting  peristaltic  action.  The  chances 
of  reduction  are  greatly  increased  in 
some  cases  by  elimination  of  the  intes- 
tinal gases.  Sweetnam  reduces  tympa- 
nites by  posture.  In  very  extreme  dis- 
tension he  recommends  the  knee-chest 
position,  but  in  cases  of  moderate  dis- 
tension he  places  the  patient  upon  the 
side  and  elevates  the  foot  of  the  bed.  It 
may  be  necessary  to  keep  the  hips  in  the 
elevated  position  for  ten  or  fifteen  min- 
utes before  the  contents  of  the  abdomi- 
nal cavity  gravitate  sufficiently  from 
the  pelvis  to  enable  the  upper  portion  of 
the  rectum  to  pass  out  of  the  pelvis 
toward  the  abdominal  cavity. 

Belief  will  not  be  secured  until  this 
occurs.  In  marked  tympanites  the  dis- 
tension is  practically  confined  to  the 
large  intestine,  and  obstruction  to  the 
escape  of  flatus  is  due  to  the  downward 
pressure  of  the  descending  colon  and 
sigmoid  flexure  upon  the  upper  portion 
of  the  rectum,  forcing  the  folds  of  Hous- 
ton one  upon  the  other  and  bringing 
about,  for  the  time  being,  an  imper- 
meable stricture.  An  attempt  to  pass 
this  by  the  soft-rubber  tube  will  fail,  be- 
cause the  tube  will  coil  upon  itself.  Tur- 
pentine stupes  and  hot  applications  are 
excellent  adjuvants. 

When  tympanites  is  extreme  and  can- 
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not  be  relieved  by  the  means  indicated, 
puncture  of  the  gut  through  the  ab- 
dominal wall  is  recommended  by  some 
authorities.  A  small  aspirator-needle 
thoroughly  asepticized  should  be  used 
and  left  in  situ  until  collapse  of  the  gut 
is  manifest. 

The  use  of  electricity  in  addition  to 
the  mechanical  action  of  water  is  advo- 
cated by  Mingour  and  Bergonie.  A  2- 
per-cent.  salt  solution  may  be  used,  the 
positive  pole  of  a  galvanic  battery  being 
placed  on  the  abdomen  and  the  negative 
in  the  rectum. 

The  use  of  atropine  in  large  doses,  1/a 
grain  hypoderrnically,  recommended  in 
intestinal  obstruction  before  deciding  on 
laparotomy.  Two  cases,  one  due  to 
paralysis,  the  other  to  spastic  contraction 
of  the  muscular  coats,  were  relieved  by 
the  drug  alone;  in  a  third  eoeliotomy 
became  necessary,  the  intestinal  obstruc- 
tion being  due  to  a  parametritic  band. 
Batseh  (Munch,  med.  Woeh.,  July  3, 1900). 
In  illustration  of  the  beneficient  ac- 
tion of  atropine  in  intestinal  occlusion, 
the  writer  describes  a  ease  of  occlusion 
in  which  he  used  the  remedy  after  all 
other  measures  had  failed,  and  operation 
seemed  inevitable.  Four  injections  of 
atropine  (1  minim)  were  given  at  short 
intervals;  and  after  the  fourth,  the 
patient  passed  a  quantity  of  gas  from 
the  bowels,  vomiting  ceased  and  shortly 
after,  a  considerable  amount  of  fsecal 
matter  was  passed,  accompanied  with  se- 
vere colic.  A  second  stool  soon  fol- 
lowed, and  the  patient's  distress  was  en- 
tirely relieved.  The  writer  urges  the 
invariable  essayal  of  this  remedy  in  all 
such  cases,  as  it  is  prompt  in  effect,  and 
in  the  event  of  failure  to  relieve,  sur- 
gical intervention  is  not  too  long  post- 
poned by  its  trial.  V.  Fabris  (Gazz. 
Osped.,  Jan.  4.  1903). 

If,  after  a  short,  but  faithful,  trial  of 
the  methods  indicated,  no  satisfactory 
result  is  reached,  the  abdomen  should 
be  opened.  Wiggin  states  that,  as  a 
preparatory  treatment  in  operations 
for  intestinal   obstruction,  the  stomach 


should  be  washed  out,  if  there  has  been 
much  vomiting  or  abdominal  distension, 
while  an  intravenous  saline  injection  of 
three  pints  will  be  useful  if  the  patient 
is  suffering  from  shock.  If  the  site  of 
the  obstruction  is  not  located,  he  recom- 
mends that  the  incision  be  made  through 
the  right  rectus,  between  the  umbilicus 
and  pubis.  If  the  intestinal  coils  be 
greatly  distended,  the  distension  should 
be  relieved  by  aspiration  or,  if  need  be, 
incision.  He  states  that  in  the  after- 
treatment  excessive  thirst  may  be  al- 
layed by  two  or  three  large  doses  of  bis- 
muth subnitrate,  and  after  the  first  day 
the  patient  may  be  made  more  comfort- 
able if  allowed  to  lie  on  his  side.  The 
general  tendency  is  to  give  too  small 
quantities  of  nourishment  at  too  fre- 
quent intervals:  a  system  which  fatigues 
the  stomach  and  is  likely  to  cause  irri- 
tability of  the  organ. 

The  fact,  apparently  demonstrated  by 
statistics,  that  one-third  of  the  cases  re- 
cover as  a  result  of  internal  treatment, 
is  likely  to  lead  to  some  disastrous  re- 
sults.    Statistics  tend  to  show  that  at 
least  4000  deaths  occur  in  Germany  in  a 
year  from  intestinal  obstruction.     Even 
under  the  most  favorable  conditions,  at 
least  two-thirds  of  the  eases  depend  ex- 
clusively  upon   surgical   treatment.     A. 
Sehreiber     (Deutsehes    Archiv    f.     klin. 
Med.,  Dec.  13,  1900). 
In  chronic  cases — i.e.,  when  the  symp- 
toms are  not  strongly  marked  and  the 
obstruction  is  shown  to  be  incomplete  by 
the  occasional  passage  of  small  quantities 
of  faecal  matter,   perhaps  mucoid   and 
tinged  with  blood — the  possibility  that 
intussusception  is  present  and  that  the 
invaginated  portion  will  slough  off  and 
bring  about  recovery  should  be  borne  in 
mind.    Still,  as  correctly  emphasized  by 
Erdmann,    these    cases    can    never    be 
claimed  as  true  cures,  owing  to  the  like- 
lihood of  stricture-formation's  following 
the  sloughing  process,  and  the  fact  that 
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they  are  very  prone  to  be  followed  by 
obstruction,  demanding  at  a  later  day  an 
emergency  operation,  which  is  likely  to 
have  a  more  serious  aspect  than  would 
the  question  of  primary  operation  for 
intussusception. 

Extensive  experience  with  irrigations 
of  hot  saline  solution  has  shown  that 
the  method  is  unreliable,  and  he  is  now 
a  whole-hearted  advocate  of  abdominal 
section  at  the  earliest  possible  moment 
in  every  case  of  intussusception.  Irriga- 
tion and  inflation  are  such  doubtful 
methods  that  valuable  time  is  lost,  and 
if  the  bowel  has  become  at  all  stiffened 
by  inflammation  it  is  impossible  to  over- 
come the  adhesions.  So  long  as  the 
bowel  remains  invaginated,  even  to  the 
slightest  extent,  the  intussusception 
may  recur.  With  the  rarest  exceptions 
recovery  from  an  intussusception  only 
takes  place  when  the  invagination  is 
capable  of  easy  and  simple  reduction. 
Fifteen  of  65  personal  cases  needed  ex- 
cision of  part  of  the  bowel  before  the 
intestinal  obstruction  could  be  over- 
come. Fourteen  died  and  1  recovered. 
In  10  cases  excision  was  performed  be- 
cause the  bowel  was  gangrenous;  in  4 
cases  because  the  softened  tissues  tore 
during  manipulation.  In  6  of  the  15 
cases  an  artificial  anus  was  made;  in  5 
cases  a  Murphy  button  was  employed. 
Twice  Maunsell's  operation  was  per- 
formed, and  once  the  intestine  was 
united  by  a  circular  enterorrhaphy. 
D'Arcy  Powers  (Clinical  Journal,  Aug. 
14,  1901). 

The  writer  calls  attention  to  the  fact 
that  too  much  stress  has  been  hitherto 
laid  on  the  mere  removal  of  the  me- 
chanical stoppage  and  not  enough  on 
the  evacuation  of  the  putrid  material 
which  is  killing  the  patient.  The  older 
method  of  emptying  the  bowel  by  colot- 
omy  is  unsatisfactory,  as  tne  bowel  is 
in  a  state  of  paresis  or  complete  paral- 
ysis and  expels  its  contents  very  slowly, 
so  that  until  it  is  cleaned  out  the  cause 
of  this  paralysis  remains  in  great  part. 
The  best  course  in  many  of  these  cases, 
probably  in  all,  that  are  still  within  the 
reach  of  any  operative  procedure,  is  to 
resect  the   tract  of  paralyzed   and   dis- 


tended bowel  at  once.  This  does  not 
apply  to  recent  cases  where  the  bowel 
is  not  seriously  damaged  by  the  re- 
tained fseces,  and  is  manifestly  sound  at 
and  above  the  seat  of  obstruction.  The 
author  does  not  establish  drainage  in 
most  eases,  but  closes  the  abdomen  at 
once,  unless  there  be  general  peiitonitis, 
having  a  great  belief  in  the  power  of  the 
peritoneum  to  take  care  of  itself.  The 
after-treatment  is  of  extreme  impor- 
tance. Patients  in  all  instances  sit  up 
in  bed  from  the  first  as  much  as  pos- 
sible, and  only  lie  down  for  sleep,  so  as 
to  overcome  the  tendency  to  hypostatic 
pneumonia.  They  should  begin  at  once 
to  take  a  mixture  of  10  grains  of  car- 
bonate of  bismuth  three  times  daily, 
which  the  author  believes  to  be  the  best 
intestinal  antiseptic.  Albumin  water, 
with  1  drachm  of  brandy,  should  be 
given  from  the  first,  by  mouth,  in  small 
quantities,  and  nutrient  enemata  and 
instillation  under  the  skin  of  normal 
saline  solution  or  5  per  cent,  solution  of 
glucose  is  recommended  as  a  routine 
procedure.  Half  a  litre  morning  and 
evening  may  be  given,  if  necessary.  It 
is  not  well  to  check  a  diarrhoea,  as  this 
material  must  be  evacuated  before  the 
patient  is  safe.  Bismuth  cleanses  the 
gut  and  so  arrests  the  diarrhoea.  Cold 
sponging  and  warm  drinks  will  take 
care  of  the  possible  temperature.  If  the 
fever  is  due  to  pulmonaiw  emboli  or 
pylephlebitis,  the  general  strength 
should  be  sustained  by  the  use  of  the 
usual  stimulants.  A.  E.  Barker  (Lancet, 
Sept.  17,  1904). 

Many  cases  are  brought  to  the  surgeon 
so  late  that  the  patient  is  exhausted. 
An  extensive  laparotomy  is  out  of  the 
question  under  these  circumstances. 
Wharton  advises  a  colostomy.  The 
opening  should  be  made  in  the  sigmoid 
flexure,  if  it  be  certain  that  the  obstruc- 
tion be  below  that  point,  otherwise  the 
abdomen  should  be  incised  in  the  right 
iliac  region  and  the  caecum  opened,  if  it 
be  found  distended. 

Lewis  H.  Adler, 

Philadelphia. 
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